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PKEFACE 

The  fourth  volume  of  the  original  System  of  Medicine  has  now  been 
divided  into  two.  The  sections  on  Diseases  of  the  Nose,  Pharynx, 
and  Larynx,  which  were  origiually  condensed  into  200  pages,  have 
been  removed,  and  now,  gi-eatly  expanded  and  accompanied  by  a 
section  on  Diseases  of  the  Ear,  appear  in  a  separate  volume  as 
Part  II.  of  Vol.  IV. 

The  present  instalment.  Part  I.  of  VoL  IV,,  which  contains 
the  Diseases  of  the  Liver,  Pancreas,  Ductless  Glands,  and  Kidney, 
has  undei^oue  the  following  very  considerable  changes.  Dr.  Keith 
writes  on  the  Anatomy  of  the  Liver,  and  in  the  new  article  on  Hepa- 
toptosis  supplements,  as  far  as  the  Liver  is  concerned,  the  more 
general  article  on  Visceroptosia  in  Vol.  III.  Dr.  William  Hunter 
has  supplied  a  new  article  on  Delayed  Chloroform  Poisoning ;  and 
the  various  diseases  connected  with  the  blood-vessels  of  the  liver, 
including  Multiple  Abscesses  and  Suppurative  Pylephlebitis,  have 
been  described  by  Dr.  Herringham.  Tropical  Abscess  of  the 
Liver  has  already  been  dealt  with  in  Vol.  II.  Part  II.  Dr.  H.  P. 
Hawkins  has  rewritten  his  accoimt  of  Portal  Cirrhosis,  and 
a  new  article  on  Biliary  Cirrhosis  has  been  contributed  by 
Dr.  Morley  Fletcher.  Articles  on  Tuberculosis  and  Syphilis  of  the 
Liver  have  been  provided  by  Dr.  Hale  White  and  Dr.  H.  P. 
Hawkins.  In  place  of  the  valuable  contribution  to  the  first 
edition  by  Dr.  Fitz  of  Boston,  U.S.A.,  new  articles  on  Diseases 
of  the  Pancreas  have  been  written  by  Dr.  Bosanquet  and  Dr. 
Newton  Pitt. 

A    scientific    classification    cannot    be    completed    until    our 
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knowledge  is  complete;  and  as  at  present  we  have  not  material 
even  for  a  provisional  order  in  a  scientific  sense,  it  is  beat  to 
be  guided  by  convenience.  It  is  for  convenience  that  we  append 
to  the  section  on  the  Diseases  of  the  Ductless  Glands  some 
other  conditions,  namely,  Infantilism,  Obesity,  Adiposis  Dolorosa, 
and  Oedema. 

The  articles  dealing  with  affections  of  the  Thyroid  Gland 
have  undei^one  extensive  change :  Prof.  George  E,  Murray  has 
written  an  entirely  new  account  of  Myxoedema ;  and  Dr.  Hector 
Mackenzie  has  almost  rewritten  the  other  articles.  Acromegaly, 
now  described  by  Prof.  Trevelyau,  finds  a  place  among  diseases 
of  the  Ductless  Glands ;  and  a  new  article  on  the  difficult  subject 
of  Status  Lymphaticus  has  been  written  by  Dr.  John  Thomson,  who 
also  deals  with  Infantilism.  It  has  been  thought  advisable  to 
include  Adiposis  Dolorosa,  now  succinctly  described  by  Sir  Dyce 
Duckworth,  in  close  association  with  Obesity,  and  not  far  from 
Myxoedema.  Prof.  Halliburton's  new  article  on  Oedema  is  inserted 
here,  so  as  to  be  conveniently  placed  with  regard  to  the  diseases  to 
which  it  refers,  namely,  those  of  the  Kidney  and  Liver  in  this  volume, 
those  of  the  Peritoneum  in  Vol.  III.,  and  those  of  the  Pleura  and 
Heart  in  Vol  V. 

This  volume,  which  is  not  quite  so  long  as  its  predecessors, 
concludes  with  the  Diseases  of  the  Kidney.  The  important  new 
article  on  Nephritis,  by  Prof  J.  Hose  Bradford,  takes  the  place  of 
the  article  in  the  former  edition  on  Diseases  of  the  Kidney 
characterised  by  Albuminuria,  by  Dr.  Dickinson.  The  article  on 
Other  Diseases  of  the  Kidney,  which  are  on  the  somewhat  shifting 
borderland  between  Medicine  and  Surgery,  has  been  somewhat 
expanded  by  Mr.  Henry  Morris,  who  has  added  a  section  on 
Malformations  and  Diseases  of  the  Ureter. 

To  Dr.  A.  J.  Jex- Blake,  who  has  compiled  the  Index,  we 
are    much    indebted    for    a    number  of   corrections    in    this    and 

previous  volumes. 

CLIFFORD  ALLBUTT. 
H.  D.  ROLLESTON. 
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ANATOMY  OP  THE  LIVEK 

Bf  Aimitrct  KuTii,  U.D. 

Position. — When  viewed  from  the  front,  the  liver  in  ito  nomiiil  posi- 
tion in  the  body  hns  ii  trifiiigiilfir  outline,  its  iipex  being  just  nmler 
t-be  apex  of  the  heart,  whilu  \u>  haee  Vivn  againnt  the  right  sjcio  of  the 
thorax  from  the  Kth  l^i  the  11th  rilis  {Fig.  1).  The  best  method  of 
marking  out  the  aver»j^e  position  of  the  m/'jWj-  honUr'oi  this  hepatic 
iriangto  on  the  surface  of  the  body  is  to  take  three  point*  (bto  Kig.  I). 
(I)  One  on  the  -'"th  rib  of  the  right  side  vertically  )nshjw  the  iiiiJ|ilu  or 
mid-p<iint  of  the  claviclu  :  this  markit  the  level  of  the  highest  fjoiut  of 
ithe  liver  in  a  pnaition  of  expinitory  rest,  and  nwy  be  named  the  upprr 
hepatv  point;  i'l)  a  jMiiiit  h  an  inch  (10  tt>  15  mm.)  below  the  atenii> 
ensiform  junction,  which  is  marked  by  a  depression  below  the  sternal 
ends  of  the  7th  jKiir  of  i-'artilages ;  (3)  a  [Hjiiit  immwliately  holow  the 
aiiex  tieat  of  the  heart.  By  jotninj;  thut^e  three  [Hiints  the  upjver  Itorder 
of  the  liver  is  inUicateiL  As  the  upper  >Mirder  passes  to  the  right  of  the 
nipple  line  it  sinks  downward^;,  so  that  in  the  mtd-axillary  line  it  falls  to 
the  tower  Uinlcr  of  the  f*t.h  nh.  Sinew  the  '»th  rib  is  ttomutinies  difli- 
cidt  tu  rec'ugiiise  mid  often  Viirius  in  Hhii[ie  and  jiosition,  it  is  found  a^ 
A  matter  uf  pmeticu  to  bu  more  iteeumte  und  etisicr  to  use  the  iteruo- 
mtt/orm  line  to  indicat^o  the  normal  upper  level  of  the  liver  (Fig.  1). 
This  line,  which  crosses  the  5th  rib  when  the  thorax  ia  normal  in  shape, 
tnverses  the  tnitik  ai  the  junction  of  the  sternum  with  its  ensiform 
procosa.  Using  this  line  as  a  liase,  it  is  ei^y  to  estimate  accurately  the 
extent  to  which  the  up|»er  boitier  of  the  liver  may  \>v  displaced  upw-ii-da 
ur  downwards  in  abnorni.il  conditions  of  that  (lr^^1ll.     Kxamii nation  of  a 

iries  of  healthy  individuals  shews  that  the  upper  border  of  the  liver 
vanes  from  Hi  mm.  above  to  15  mm.  below  the  sterno-ensiform  plane  in 
the  right  nipple  line. 

The  lotva-  hanier  ni  the  li'vor  is  best  indicated  by  joining  the  following; 
four  points  (see  B'ig.  1): — (1)  Apex  point,  below  apex  of  heart ;  (!')  mid- 

ligastric  point,  which  is  midwiiy  between  the  umbilicus  and  the  atenio- 
'ettsifomi  ]K>int ;  (3)  right  coHtu-roctal  point,  sittiateil  where  the  outer 
harrier  of  the  rerlus  orossi-s  the  costal  margin  :  here  i«  situiLted  the 
fuudufl  of  the  gall-bladder ;  (4)  the  tip  of  the   1 1th  rib,  which  is  easily 


SYSTEM  OF  MBDtCWB 


recognised  by  its  iwcnpying  the  lowest  p«rt  of  the  costal  miu^in 
(Fig.  1).  MiiL!ii  viewcri  fmni  ibu  Hght  lite  llth  i-ili  is  «t!en  to  luive  an 
important  relation  to  the  liver  (Fig.  2) ;  it  correai)Ot)d»  to  its  right  Ittwer 
margin.  Along  the  lioe  of  the  eleventh  rib  the  liver  \%  in  contact  with 
the  right  kidney  and  hepatic  flexitre  of  the  colon  (Fig,  2).  It  tihould  be 
remembered  that  the  livor  viirii;*  grently  in  Bhape,  volume,  and  jwsition 
even  in  healthy  iudividuuU.  The  indicatioita  given  nbuve  are  fuunded 
OD  the  examination  of  a  large  number  of  young  adulu — iiio«Lly  men. 

Surfaces  and  Relations. —There  are  but  two  Eurfates  on  the  liver, 
a  TTMcral  ;iiid  a  purictal.  The  vUfxral  surface  w  in  contact  from  left  lo 
right  with  the  following  structures :  the  lesser  curvature  and  a  Uiuited 
area  (about  one-fifth)  of   the  upper  surface  of  the  ntomach  ;  the  gostro- 
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Pw.  ].— Tbs  uuniwl  po^Uim  of  Ibr  llv-«r,  vlnrad  bmn  the  ftnnl. 

Pw.  L-Thonornul  joaiuom  nf  tlw  livvr,  vimnd  Awn  th«  right  *|il«i 

A. A.  »WT1»o*ii»l(ortii  lln»  •«  |4sf»-.  tt.lt,  TnuiRpyloric  'rt  niM-F|>lus»lr1i:  rUne.  C,r,  Umbnteat 
pUn*.  (,  l^wrr  hxiietuf  lUHc:  i,  li>w»T  bonl.T of  |4viir>-.  3.  titiof  Ilir  nth  (tti  n.  Aiwt  ■f  ll»»r; 
h,  ii|i{ier  rip^iatle  |ii>lnt:  r,  |iolnt  in  ram.  ln-l.iw  ulrnin^ntjriinD  |iI>qi>,  maililns  lli"  utiial  levl  uf  the 
N'Ktral  inn  t.r  tho  dUt>hraffi>;  <  ml'UplinuUlr  uolut ;  *-,  na  colnp  t-cU-w  Iiinim  of  ull-bl>dd«r: 
/,  hEtuliir  IkKuru  ar«y)tua  :  g,  aaomilint:  cnlon  ;  h.i,  linw  MmiluMtii ;  i.  I'lrl  i>r  th"  i^lit  <loDif  of 
illn|>lmgin  u  (xun  tram  Ui«  ildi- ;  >:,  rtglil  kidney  ;  ]^  pfrionUnm ;  i.  (tonucli ;  h.  maUllcus. 

hepatic  omentum  which  intervuties  between  a  part  of  the  pancreas  and  the 
under  surface  of  the  loft  lobe  of  the  liver ;  the  pylonw  the  Hrst  st.-igo  of  the 
duwJeniiin,  the  gull-ldaddcr,  hepatic  fle.xure  of  tht-  cobn.and  commeticeracnt 
of  the  tranHvcrse  colon ;  the  upper  half  of  the  right  kidney,  and  the  right 

»  suprarenal.  By  these  structures  un  irregular  shell  is  formwl,  sloping 
forwards,  downwanls.  ami  to  the  light,  ou  which  the  visceral  surface  of 
the  liver  resw.  The  piuUtal  iurj'tKt  is  coiivux  ami  in  contact  with  the 
aWominal  parietes,  one-fifth  being  in  contact  with  the  anterior  alxloniinal 
wjiil  (Fig.  I ),  iiiiii  four  fifths  with  the  diiiphi-agm.     The  parietal  surface 

tit  coverrd  with  peritoneum  evcrynvherc  except  over  an  area  about  the 
size  of  the  palm  of  the  hand,  on  the  posterior  eurfuce,  where  it  is  bound 
to  the  diaphragm  by  connective  tisane  and  surroundeil  by  a  reflection  of 


peritoneuDi,   this  bond  forming  ihe   mesohoiuir — a  name   much    to  be 
prefvrre<l  to  the  looeoly  definccl  corotuu'y  lignmeut. 

The  rdations  of  the  liver  to  the  right  lung  and  pleura  are  worthy  of 
clow  attention.  The  part  of  the  liver  in  t!ie  right  hyiw>choiulrium  is 
(Uvisiblu  fur  cliniuiJ  piiqM>ses  into  three  zcinci^  each  of  which  nitty  be 
Bocumttily  liL-fiiieil ;  an  upiicr  ur  pulmuntu-y  zona  is  separated  from  the 
thoracic  w&II  by  the  concave  base  of  the  right  lung  (Figs.  1  and  2),  a 
middle  or  pleural  zone  by  a  reflection  of  the  pleura  only,  and  a  lower  or 
non-pleiiml  /one  by  the  diaphragm  alone.  Theue  three  zones  are  niarkeil 
out  on  the  iiurfueo  of  the  body  as  follows :  the  pulmonary  zone  extends 
from  the  level  of  the  Atemo-ensiform  plane  to  the  yulmonarff  line,  v-bicb 
indicates  the  lover  border  of  the  lung ;  the  pulmonary  line  corresponds 
to  the  6th  coetal  cartilage  and  to  a  line  drawn  from  the  heel  or  bend  of 
that  cartilage  (see  Fig.  1)  horizontally  round  the  body  to  the  mid-line 
behind  ;  the  pleural  zone  lies  between  the  lower  bonier  «f  the  Inn;;  tind 
the  line  of  reflection  nf  the  pleura — the  fihiiml  line.  This  line  corro- 
sponrU  to  the  7th  <;o8tal  cartilage  as  far  as  its  bond  or  heel ;  from  there 
the  line  descends  somewhat  (a^toiit  1-1-^  inch,  or  25-/tC  mm.)  to  a  [Kitnt 
2  inches  or  AO  mm.  (varying  fnim  40  tu  60  mm.)  alH)Ve  tlie  U)n'(^Hl  [Miiiit 
of  the  cosUil  margin  (Fig.  1 ),  ajid  iroTu  there  it  ascends  as  it  passes  bnck- 
ward*  to  the  level  of  the  1 2th  doj-sal  spine.  The  non-pleimil  zone  lies 
between  thtr  pleural  line  and  costal  miu^in.  It  is  u  cre!H.'ent-sbRpod  space 
(Figs.  1  and  2)  about  :;  iiu-hes  (.''lO  nun.)  in  height  at  its  deepe^it  part,  but 
I  found  that  it«  duplh  Miriwl  fruni  I  \  to  L'J  inchca  (30  to  fiO  mm.  I  in  a 
•ericK  of  even  20  subjects. 

Percussion  of  the  Liver. — The  ai-ea  of  alisolute  liver  diUness  corre- 
sponds Eg  the  pleural  and  non-pteural  zones,  and  to  the  epigastric  area  of 
the  |Ninotal  aiuface  (Figs.  1  junl  3).  The  are^t  of  absolute  hcixitic  dul 
ness  is  triangular  in  shape,  measuring  4^  to  4 J  inches  (HO  to  t*20  mm.) 
in  height  in  tbc  mid^ixillary  line  and  4  lo  4]^  incheti  (100  to  110  mnp.) 
in  the  nipple  line.  These  roeAsurements  were  obtained  on  healthy 
medical  students.  In  the  female  the  vertical  extent  is  about  J  inch 
(30  mm.)  less.  7'be  aren  of  alisolllle  hepatic  dulncss  merges  with  that 
of  the  cardiac  diUness  along  the  left  half  of  the  upper  bonier  of  the  liwr. 
Fref|Uontly  in  children,  and  in  one  woman  in  five,  the  left  lobe  of  the 
liver  extends  so  far  to  the  left  as  to  reach,  or  even  jwirtly  to  overlap,  the 
spleen,  ^nch  an  extension  yields  a  less  resonant  note  ai;  |>ercuHsi(tn  is 
came<l  downwanlfi  from  the  resonance  of  the  left  lung  to  the  tymiKinitic 
note  yieldwl  by  the  Ktctmach.  The  lower  border  of  the  left  lobe  overlaps 
the  stomnch,  and  usually  a  marked  alteration  in  the  note  is  obtained  in 
passing  from  the  one  organ  to  the  other,  but  often  the  lower  border  of 
the  liver  is  so  thin  that  the  change  in  ihp  not«  is  very  slight.  In  gaatro- 
plogih,  iMirL  of  the  gastrohepoUie  nmenlum  and  pancreas  becomes  exposed 
between  the  lowermarginof  the  liver  and  the  lesser  curvature  of  the  stotnach, 
ind  gives  a  dull  note  on  percu^ion,  and  this  dulncss  may,  if  percussion 
only  be  relied  on,  be  mistaken  for  an  extension  downwai-ds  of  the  liver. 
Below  the  1 1  th  rib  the  dulneiis  of  the  liver  merges  into  that  of  the  right 


kidney.     OccaAioimlly  a  loop  of  thu  transviM-so  colon  {msaos  between  ibo 

snterior  surface  oF  the  liver  and  the  diajihragm,  greatly  dimiuiahiiig  the 
extent  nf  the  )iep<itic  <tuliic^.  'I'lie  dulness  nl-to  ili»a[>puai-»  when  gns 
ascapeB  into  the  poritonen)  canty,  as  in  pcrfomtian  of  a  duodoniil  ulcer, 
unless  the  patient  lies  on  the  right  side,  or  Uu*  livor  i«  previously  fixed 
by  ndliesioiis  to  the  anterior  nbdomiiial  wnM. 

Movements  and  Fixation  of  the  Liver. — It  is  impassihle  to  insutt  too 
strongly  that  the  liver,  in  the  living  body,  is  ((uhjecied  to  a  continuous 
poeitive  prexsure,  which  fluctuates  from  3  to  7  mm.  tig  in  ordinary 
pespimtiou  up  to  ho  or  ICI'J  mm.  Mg  during  nctive  exuriion.  This 
pressure  is  caused  and  inainUiined  Uy  tin*  lonus  uiirl  coritraction  nf  the 
diAphrngm  acting  over  its  eoiivi-x  parietjil  surface,  and  the  tonus  and 
f«)ntr.n'tioii  of  the  bcIIy-Wjdl  mtiticlea  whieh  m:ui)tjiin  and  press  upwanJ* 
the  \isccral  shelf  on  which  the  under  surface  of  the  liver  rests.  In  the 
normal  body  the  ligaments  take  no  jiart  in  auspjndiiig  or  supporting  the 
liver;  it  in  only  when  the  natural  supjiort  uf  the  Hver  i^  withdrawn,  as 
in  viscci-optfKis,  tli»c  the  ligament*  can  fio  act.  The  liver  is  so  attaebod 
that  it  may  undergo  extremely  free  respiratory  movements.  To  one 
structure  only  is  it  hrmly  Wimd,  namdy,  to  the  mi)va1>le  diaphragm; 
il  i»  tlie  jtiifirrim-  aapoct  uf  the  jtarietjil  surface  of  the  liver  that  is  so 
lixvd ;  and  the  gostrohoputic  omentum,  the  faleifonu  nnd  round  1i^ 
monts  allow  a  free  latend  and  vertical  movement.  In  oixlinaty  reBpirn- 
tion  of  the  abdominal  type  the  upi)or  border  of  the  liver,  in  tlic  right 
dome  of  the  diaphmgm,  uiidorgocs  a  vertical  movement  viiryiug  from 
2  to  ^  inch  (10  to  15  mm.);  in  forcc-d  respiratory  movotnoms  the 
vertical  range  is  from  2  to  3J  inches  (r>0  to  90  mm.).  By  the 
orthcHliascope  Dr.  Halls  Dally  estimated  that  the  total  vortical  move- 
ment of  the  right  dome  of  the  diaphragm  is  only  34  mm.  With  the 
vertical  movement  there  is  also  a  forward  one  of  the  right  lobe, 
90  that  the  liver  undergoes  a  rotation  round  a  vertical  axis  repre- 
sented by  the  inferior  vena  cava  (see  Keith).  The  movements  of  the 
liver  are  restricted  in  those  who«o  breathing  is  of  tlie  thoracic  tyjK' ;  in 
them  the  liver  n  fixed  by  the  contraction  of  the  muscles  of  thealxiominal 
wall  and  forma  a  fulcrum  from  which  the  diaphragm  assists  in  raising 
the  thorax.  Uiyiitlea  the.  respiratory  movcmeiit.s,  the  liver  is  also 
inRuenced  by  the  filling  and  emptying  of  tha  neighbiuiring  vincera ;  it 
is  mtaled  tow-irda  the  right  (dextrovertod)  as  tb«  stomach  fills.  The 
^tumach  is  relatively  small  in  the  newly-bom  and  young:  with  age  its 
size  and  euhic  contetit*  increase ;  the  livi-.r  is  pushed  mire  to  the  right 
uf  the  mid-line  of  the  Wly,  the  left  lolie  at  the  winie  time  inidergniiig  a 
certain  degree  of  atrophy.  To  the  respimtor  r  and  gastric  movumuut^  of 
the  liver  must  be  added  thoac  due  to  changes  in  the  posture  of  the  body. 
In  passing  from  the  supine  to  the  erect  attitude,  the  upper  border  of  the 
liver  sinka  from  5  to  J  inch  (10  to  Mi  mm.},  the  lower  border  from  J  to 
j  inch  (!'•  to  20  mrn.),  for  with  this  change  of  pfetun!  thci-c  is  also  an 
altenition  in  the  diameters  of  the  thorax  and  of  the  liver.  Enlarj^joment  of 
the  thorax,  such  as  occurs  in  emphysema,  and  gaseous  distension  of  the 


CHuciitn.  ii^cmling  or  tmiisvei-NQ  colun.  ur  small  iiitctitino,  cause  a  tilting 
it|)«rnrrU  iintl  fnrwiink  of  tlic  Iowlt  border  of  the  liver  (retroversion). 

Dimensions,  Weight,  Consistency,  and  Vascularity  of  the  Liver. — 
The  vei'iival  Hiametei'  of  the  liver  in  the  miil-;ixillaiy  line  in  an  average 
nwn  >«  lij  inches  UTU  mm.J;  it  varies  from  '»^'  to  S  incliCA  (140  to 
200  mm.) :  att  a  rule  this  mcnsurcmcnt  is  J  inch  (;!0  mm.)  less  in  women 
Uuin  in  men.  TLe  a ntero- posterior  or  coronal  diameter  of  tbe  riglit  lobe 
rariea  from  ^^  to  "0  per  cent  of  the  vertical  height  in  normally  formed 
indiviibmU  -,  in  those  in  whom  the  liver  baa  become  antcvoi-tcd,  the  buck 
to  fnmt  diftmeter  is  only  2S  to  40  per  cent  of  the  vertiail  diameter. 
In  thf  livor  of  the  newly  iHjrn  liia  coronal  diameler  varies  from  ri.'i  to 
Wf  per  cent.  A«  to  the  average  weij^ht  of  the  liver,  Dr.  Siilnuian  give*  60 
<Ht  (1700  gmis.)  as  the  mean  fur  Kngliah  maK^a  and  53A  or..  {15H0grms.) 
for  Eng1i.ih  femnlcK,  with  ii  variation  of  tiejirlv  10  ox.  (^00  grins.)  above 
and  below  the  mean.  Quincke  gives  1  500  grmu.  and  Vicronlt  1570  grmst. 
as  the  mean  for  German  mates.  Vieroi-dt  et^tiniates  lluit  the  liver  forms 
4'5  per  cent  of  the  weight  of  the  Imdy  in  the  newly  bom  ami  2'"  per 
cent  in  the  ailnlt.  The  weight  and  vohimc  of  the  liver  depend  largely 
on  the  degree  to  \vhich  its  vessels  are  distended.  Dr.  JSulaman  ulwurved 
that  the  normal  liver  coiilrl  double  ite  voliuuc  when  water  was  inject^ud 
by  ibe  purtiil  vein  at  a  pressure  of  075  mm.  of  H'aler,  representing  the 
pressure  of  blood  in  arteries.  It  is  comparatively  easy  to  inject  1200c.c. 
into  a  normal  liver,  and  it  is  surprising  how  little  the  diameters  of  the 
liver  are  increased  by  such  an  injection.  In  a  series  of  five  exiwrimonts 
the  vertical  diameter  of  the  liver  was  only  increase-d  \'2  mm.  and  the 
antcro-poeterior  10  mm.;  the  experimente  by  Gl^nanl  and  Siraud  shew 
similar  reAult«,  and  it  will  thus  he  scro  that  a  considenible  congestive 
ctdargement  of  the  liver  may  not  be  detected  by  clinical  moons.  After 
death  the  liver  feels  fimier  and  more  resistant  to  the  touch.  It  is 
lilastic,  in  the  ActiBe  that  It  can  he  nioidded  to  any  form  during  life; 
experimental  proof  of  thin  is  givun  by  the  manner  in  which  it  yi>:lilK 
to  the  pressure  of  corsets  and  of  sun-oiuiding  ^-iscenu  Its  consistency  is 
increaiied  by  fatty  or  lardaceons  change,  by  an  int-rease  of  its  HbroUi* 
titLsis,  and  by  diHUmsinn  of  its  vaasch. 

Congenital  and  other  Deformities  of  the  Liver.  —  Prof.  Arthur 
Thomson  hn&  described  the  minor  fissures  which  frequently  occur  on 
the  liver  and  correspond  to  divisions  found  in  the  livers  of  various 
animals.  These  minor  hssiircs  are  common,  but  occas'ionally  sijccimens 
are  found  in  which  deep  anomalous  Jissuros  separate  tlio  liver  into  lobes 
which  have  no  correspondence  with  any  known  arrangement  m  the 
a&iraal  kingdom  (see  liolleaton).  Compression  grooves  and  sulci  are 
frequently  seen  on  that  part  of  the  upper  surface  of  the  liver  which  lies 
in  the  right  dome  of  the  diaphragm.  They  are  directed  coronally  and 
varj'  from  one  to  five  in  nuinlier.  the  chief  tme  being  nituated  imme- 
diately in  front  of  the  {xiint  whero  the  inferior  vena  cava  perfoniteH  the 
diaphragm  ;  Moody  refers  to  n  specimen  with  nine  grooves.  They  may 
iir  may  n»t  contain  a  fold  of  the  diapbragm.     They  are  fold^  formed  by 
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a  compression  of  the  liver  from  side  to  side,  usually  the  result  of  a 
deformity  or  compression  of  the  lower  half  of  the  thorax,  either  from 
fibrosis  of  the  lung,  or  more  frequently  by  compression  of  the  chest  by 
corsets  or  belts.  Hence  these  compression  sulci  occur  eight  tiuiea  more 
frequently  in  women  than  in  men.  These  sulci  are  of  no  clinical  signi- 
ficance ;  examination  of  sections  made  across  them  shews  that  they  are 
not  due  to  an  inflammatory  contraction.  In  58  cases  examined  by 
S6glas,  there  were  only  5  in  which  the  lungs  appeared  to  be  healthy. 

There  are  three  common  types  of  defonned  liver.  (1)  The  anteverted 
type,  in  which  the  lower  border,  more  especially  of  the  left  lobe,  is 
depressed,  so  that  the  vertical  diameter  is  increased,  while  the  back-to- 
front  diameter  is  markedly  diminished  (see  Fig.  3,  p.  14).  (2)  The 
dextroverted,  in  which  the  left  lobe  is  either  compressed  into  the  right 
hypochondrium  or  atrophied,  and  the  right  lobe  turned  downwards,  so 
that  its  lowest  part  projects  into  the  right  loin  beneath  the  cartilages  of 
the  10th  and  11th  ribs  (see  Fig.  3,  p.  14).  The  vertical  diameter  is 
increased,  while  the  side-to-side  diameter  is  diminished.  (3)  The  retro- 
verted,  in  which  the  lower  surface,  instead  of  being  directed  backwards 
as  much  as  downwards,  is  directed  downwards ;  the  anterior  border  of 
the  visceral  surface  is  on  the  same  level  as  its  posterior  border,  or  even 
higher.  The  vertical  diameter  is  diminished,  while  the  back-to-front 
measurement  is  increased. 

The  anteverted  and  dextroverted  types  shew  a  constriction  or  groove 
at  the  level  of  the  transpyloric  plane  (Fig.  1,  B,B,),  usually  caused  by  the 
use  of  corsets.  This  constriction  does  not  correspond  to  the  subcostal 
margin,  but  to  a  line  crossing  the  9th,  10th,  and  11th  ribs  and  cartilages 
in  the  transpyloric  plane.  The  pai-t  of  the  liver  below  the  constriction 
shews  changes  due  to  chronic  venous  engorgement,  and  at  the  level  of 
the  groove  or  constriction  the  lobules  are  atrophied  to  a  greater  or  less 
degree,  the  bile-ducts,  portal  vessels,  and  hepatic  veins  greatly  dilated, 
and  the  capsule  of  the  liver  grey  and  thickened. 

Capsule  and  Fibrous  Stroma  of  the  Uver. — If  the  liver  were  sup- 
ported from  the  diaphragm,  as  Faure  erroneously  supposed,  the  thin- 
walled  hepatic  veins  should  be  strengthened  by  a  fibrous  coat,  but  this  is 
not  the  case ;  they  have  no  sheath.  On  the  other  hand,  the  ramifications 
of  the  portal  vein,  hepatic  artery,  and  bile-duct  are  surrounded  by  a 
dense  fibrous  sheath — Glisson's  capsule.  It  is  not  against  downward  but 
against  forces  acting  in  an  upward  direction,  such  as  coughing,  that 
provision  has  been  made.  Glisson's  capsule  also  protects  the  glandular 
tissue  of  the  liver  from  being  compressed  by  the  high  pressures  (60  to 
100  mm.  Hg)  which  may  occur  in  the  portal  veins,  gall-bladder,  and  bile- 
ducts  during  active  movements  of  the  body.  The  capsule  of  the  liver  is 
thin,  elastic,  and  composed  of  a  serous  and  a  subserous  layer,  measuring 
30  to  40  fi  in  thickness.  Delicate  processes  pass  into  the  liver  to 
terminate  in  the  ramifications  of  Glisson's  capsule.  Within  the  lobules 
(1  to  2  mm.  in  diameter)  there  is  a  reticular  stroma  composed  of  ex- 
tremely delicate  filires. 


Vessels  of  the  Liver. — The  sectional  nroa  of  the  hepatic  artery  is  to 
u  of  the  portal  vein  as  2  :  5.  ITie  hepatic  artery  mippHea  the  fihroiis 
>ni:»  of  the  livpr,  its  capillaries  einlitig  in  the  jmrtul  capillaries  in 
thf  ppriphcry  of  the  lohules.  On  entoring  the  Iranaveree  B.-^eiire  tht 
|>orliii  vein  diviiltw  into  right  aiul  lt?ft  divisions.  Mr.  Cantlie  h»-'*  shown 
by  oxjt'riinente,  which  I  have  verified,  that  the  right  dimiori  snppliea 
thtf  part  of  the  liver  situateil  to  tliti  right  ui  a  Hne  drawn  from  the 
(andn.«  of  the  giill-hliddur  U*  ihu  inferior  vena  cavj^  the  left  division 
Bnpplying  tho  part  to  the  hh  trf  the  dinsional  line.  The  two  divialOM 
of  t)iu  porLd  vein  are  terminal  in  tho  sense  that  it  is  im|)os3ihlo  to  force 
an  injection  either  by  the  right  or  by  the  left  branch  of  the  vein  arroes 
this  line.  Tlic  liver  to  the  left  of  lliis  divisional  Unc  may  he  foni|(k't«Ij' 
atr(»phied  (see  Kolloston,  p.  3),  or  the  hejianV  titunie  along  the  ilivisional 
liiii!  may  bo  atrophied,  partially  separating  the  liver  into  a  right  and  left 
(jart.     The  iniralohiilar  capiUariea   commence  in  the  interlobular  rami- 

'  flcatiODfl  of  the  pori/d  vein  and  end  in  the  aublobiilar  tril>ntJiri(»  of  the 

'bepftttc  vein>*,  bnt  the  natiipc  of  tho  walls  of  thcfie  capilWics  and  their 
relation  to  the  hepatic  cells  have  been,  and  ctill  are,  matters  of  dispute. 
Mitiot  fiheweil  that  these  capillaricK  were  BinusoidB,  that  is,  blooJ-epaces 
into  which  the  <leveloping  hepatic  epitheHnm  hiid  budiicd,  and  that  there- 
fore the  ceils  were  directly  bathed  with  blixKl.  There  can  Itc  no  doubt 
that  the  wiUIa  of  tlie  capillaries  are  extrumoly  dclicutc,  and  appear  on 
eectiiin  as  a  cuticle  bounding  the  httiiaiic  cell.  Here  and  there  in  the  wall 
of  the  capilbirieH  api>ear  stellatt'  (Knptrer's)  celts,  which  are  said  to  be 

ppbagocytic.  The  delicate  wail  of  the  eapilliiriea  appeiirn  to  he  formed 
of  fine  extensions  of  (he  stellato  ccli.=i. 

The  Btle-Ducts.— Till!  biliarj-  cajiill.-u-ioB  commence  in  an  intralobular 
network  uf  extr«;muly  minute  channels  or  spaces  (2-.3  n  in  diameter) 
formed  between  adjacent  cells.  Ampidlary  extensions  of  the  bile-aipill 
jiriea  within  the  hepntic  cells  have  liecn  dcmonstJuted.  On  leaving  the 
lobulea,  the  bile  enters  the  efferent  tystotn  composed  of  ducts  with 
fibrouH  contM,  in  which  mu&cK-  appears  a^  the  transverGO  fisfitire  in  reached. 
They  are  lined  by  cubical  cpithi'liuin  and  shew  numerous  crypt*  and 
diverticulii,  probably  glandular  in  nature,  and  communications  and  cross 
anastomoses  oocnr  between  the  cllcrent  channels.  On  tht;  anterior 
upect  of  the  parietal  surface  of  the  liver,  eB]MM:ially  "f  the.  left  lolie, 
nnmerdus  al>crrant  bile-ducts  are  found,  which  aro  probably  the  elTerent 
channels  of  parts  of  thti  liver  which  have  become  absorbed  during  the 
life  of  the  indivirlual. 

Lymphatics  of  the  Liver. — Lymph  flows  from  the  liver  in  three 
streams.  Much  the  largest  stream  leaves  by  the  ti'ansverso  fissm'e,  and 
lifter  paasing  through  tlirei;  or  four  ghuids  situated  in   the  gastrohciKktic 

tomentom  in  fnmt  of  the  porUd  vein  and  near  the  common  bile-duct, 
and  through  another  group  of  glands  at  the  upper  Iwrder  of  the  jmncifas, 
enter*  the  rereptiicnlnm  chyli.  A  s«c<md  set  of  vcasela  nccom[mn)i3s  the 
hepatic  veins  and  [wrfomttw  the  diaphragm  with  the  inferior  vena  cava, 
when  it  pitascs  liackwardu  to  join  tho  lymphatics  of  the  poatcrior  mediaa- 
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tiiium,  although  some  of  the  branches  also  anastomose  with  the  efTerent 
vessels  of  the  third  stream.  This  enters  the  diaphragm  by  the  coronary 
and  falciform  ligaments,  drains  part  of  the  convex  surface  of  the  liver, 
and  ends  in  glands  situated  on  the  diaphragm  behind  the  lower  end  of 
the  sternum.  The  efferent  vessels  of  these  glands  pass  upwards  with  the 
internal  mammary  vessels.  Tiie  subperitoneal  and  subpleural  lymphatics 
of  the  diaphragm  communicate  extremely  freely,  and  hence  infra- 
diaphragmatic  infections  may  easily  l)ecome  supra -diaphragmatic  or  vice 
versa. 

Nerves  of  the  Liver. — The  phrenic  is  the  sensory  nerve  of  the  dia- 
phragm, and  is  distributed  on  its  under  surface,  supplying  freely  the 
mesohepar  and  other  attachments  of  the  liver ;  this  explains  the 
frequency  of  dull  aching  pain  in  the  right  shoulder  in  hepatoptoaia,  for 
Lcnnander  has  shewn  that  though  the  abdominal  viscera  are  insensitive, 
dragging  on  their  peritoneal  attachments  gives  rise  to  pain.  The  affcreni 
or  sfiusory  nerves  of  the  liver  reach  the  organ  by  tlie  splanchnic  nerves, 
semilunar  ganglia,  solar  and  hepatic  plexuses  from  the  5th,  6th,  7th, 
8th,  9th,  and  10th  dorsal  segments  of  the  cord,  which  also  supply 
the  skin,  muscles,  and  parietal  serosa  over  the  liver.  The  chief  is 
probably  the  9th  segment,  for  it  is  usually  along  the  9th  nerve  that 
tenderness  is  felt  and  pain  referred  to  the  abdominal  wall.  The  rami6- 
cations  of  the  hepatic  artery  and  portal  vein  are  freely  supplied  with 
vasn-constrictor  and  vasodilator  nerves  derived  from  the  sympathetic  system. 
Fibres  also  terminate  on  the  bile-ducts  and  enter  the  lobules,  but  none 
have  been  traced  to  the  liver -cells,  and  there  is  no  evidence  of  the 
existence  of  fibres  with  a  secretory  function.  The  right  vagus  sends  a 
small  branch  to  the  solar  plexus,  some  of  the  fibres  being  traceable  to 
the  liver.  Stimulation  of  the  vagus  causes  contraction  of  the  gall- 
bladder and  main  efferent  bile-ducts,  whilst  inhibition  follows  stimulation 
of  the  sympathetic. 

A.  Keith. 
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HEPATOPTOSIS 

B;-  AUTItUlt   KiCITM,   M  I). 

TllR  nnine  hepAtoptatis  w»k  iiitrcM]iicci)  l>y  lilrrartl  in  1892  to  designnlfi 
n  nniHliiJori  of  tht>  livor  which  ho  fuiirwl  in  '20  \wr  cent  of  some  3500 
putitftiU  pros«utii)]4  ihems^lvos  for  treaimeitt  at.  Vichy.  As  faU  diagnoeu 
WM  mainly  fomuU'd  on  recnj^mition  of  fuolapse  of  the  lower  lionler  of 
tiio  liver,  it  is  ctcjir  that  ay  Icjtst  three  ilistiuct  vonililiotis  were  thus 
incliiiletl  :  —  ( I )  DejirBsjiioii  of  the  lowrsr  I>nnlcr  uf  the  Uvi-r  fnim 
gi'-iii-ial  linliup'oieiiL  of  llitt  organ  —  an  in  diitlietes,  rickets,  umkriis 
alcoholism,  and  in  toxaetniii  of  nl>don]itial  origin ;  (2)  pi-olapio  of  the 
lower  Ixjrder  of  the  liver  from  romprwaioii  or  fonHtriftioii  of  the  lower 
half  uf  thu  lliorax,  usuhIIv  priMtiicurl  hy  tight  eoi-sots  or  lictts,  Itiit  itlno 
by  fihrosis  of  tli<?  luiigN  iipitial  or  thoiiicic  doformitics,  or  from  tiie 
prefiiuici'  of  th«  thoracic  condition  known  as  the  fmhUits  pfdhmcuj' ;  (3) 
prolap*^  of  the  whole  organ  to  a  greater  or  lusj*  degree,  the  iipivr  Itordcr 
hiiving  sunk  fmni  1  w  2  inches  (25  Ut  50  mm.)  Iielow  thn  steruo  ensiform 
pUnc  (fice  Figs.  3  and  1),  whilu  tho  loivcr  border  has  dcscemlcd  to  even 
»  grcat-er  extent  Iwlow  its  nornud  position.  To  forme  1  and  2  (ilcnard 
applied  the  name  of  partial  hqxifQpioih,  because  hv  believed  that  they 
represented  early  stages  of  form  3.  t"Uil,  compete,  or  tnie  iuj>ai"pl>ms. 
The  mpifJity  with  which  the  partjjd  may  pass  iii(«  the  complete  form  is 
ilhu^tntted  hy  \tr.  Cniwfiini'8  cjise  of  a  womiin  Jij;«d  FixtyKve,  confined 
to  bed,  in  whom  the  lower  l>or<lei'  of  the  liver  di*scende<i  two  inches  in 
ibe  conrw  of  tjiree  days,  and  the  upper  border  to  a  corresponding 
degree.  True  hcpatoptoai*  ia  never  an  isolatetl  condition,  hnt  always 
part  of  a  general  sinking  of  the  ahdnniiiml  viwx'ra — the  coiiditinn  now 
pocognised  as  viscen>pti»siK  (m'O  Vtd,  III.  p.  HGO). 

Of  the  varimui  cimditions  included  under  the  name  hepuloptOKls,  two 
only  ai-e  of  real  clinical  significiince — (i.)  partial  heijaioptoflis  with  the 
formation  of  a  Kiedcl's  lobe  ;  (ii.)  true  hepatoiiinsis  accompanied  by  an 
lUjnormal  mobility  of  the  liver.  A  nwrnblr,  uvJuletiruj,  nvthuhttwi/, 
or  mitfratiTuj  Utrr  represent*  the  extreme  degree  of  true  heiKitoptoms. 
Nearly  all  the  eases  reported  in  medical  literature  (oome  120  tn 
all)  as  hepatoptoeis  belong  i«  the  latter  gnjiip.  Hero  we  proiKwc  to 
confine  our  attention  to  these  two  forma.  The  alterations  in  the  lli'er  in 
viseeroplosia  arc  described  olsewhere  (Vol.  III.  p.  864  ft  .vg.).  The 
oomnion  deformities  of  the  liver  are  mentioned  on  pp.  7,  6.  (For  litera- 
ture bearing  on  corwt  deformity,  see  Kolleston,  Hertz,  Uayem,  Fnure, 


I,  Partial  Hiif.ATopTosis  with  the  r(iRMATn:>x  ok  a  LtNoiiFoH.M 

PROCES.S. — In  1888  Kiedel  <lrew  littontion   to  the  frequency  witli  which 
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disease  of  the  gall-bladder  is  accompanied  by  a  tongue-shaped  extension 
of  the  part  of  the  liver  lying  under  the  cartilages  of  the  10th  and  1 1th 
right  ribs.  This  subcostal  extension  or  linguiform  process  is  usually  known 
as  Riedel's  lobe.  A  subcostal  extension  or  process  of  the  right  lobe  of 
the  liver  into  the  loin  occurs  in  at  least  three  forms,  all  of  which  were 
probably  included  by  Kiedel  in  his  description  of  the  linguiform  lobe. 
There  is  (1)  a  prolongation  downwards  of  the  right  lower  angle  of  the 
liver,  formed  by  the  junction  of  the  right  lower  border  with  the  anterior 
lower  border  (see  Figs.  1  and  2,  p.  4,  and  Fig.  3),  usually  carrying  with 
it  the  hepatic  flexure  of  the  colon ;  it  may  reach  the  iliac  crest  in  the 
right  loin ;  this  form — the  angular — occurs  in  the  dextroverted  liver 
(Fig.  3),  and  does  not  carry  with  it  the  gall-bladder.  (2)  The  marginal 
process  is  a  localised  extension  downwards  of  the  lower  margin  of  the 
right  lobe  usually  carrying  with  it  the  gall-bladder.  This  form  occurs 
in  the  anteverted  liver  (Fig.  3).  (3)  The  constriction  process  or  lobe  is 
clinically  the  most  important.  It  is  a  part  of  the  right  lobe  constricted 
off  by  the  pressure  sometimes  of  the  coatal  margin,  but  more  frequently 
of  the  line  of  the  waist  The  zone  of  constriction  forma  a  flaccid  pedicle ; 
the  process  is  freely  movable  and  may  carry  on  it  the  gall-bladder, 
although  this  is  not  usually  the  case.  Such  a  lobe  may  attain  a  large 
size  ;  in  the  case  of  a  woman,  aged  thirty-six,  reported  by  Mr.  C.  Martin, 
a  lobe  of  this  kind  was  removed  by  operation  and  weighed  1680  grms., 
the  weight  of  a  normal  liver. 

Etiology. — There  is  no  evidence  that  a  subcostal  lobe  can  be  produced 
tluring  the  development  and  growth  of  the  liver.  All  the  data  at  our 
disposal  point  to  the  conclusion  that  the  formation  of  the  lobe  is  a  result 
of  a  partial  extrusion  of  the  liver  from  the  hypochondriac  space,  either 
because  that  space  has  been  reduced  by  compression  or  deformity  of  the 
thorax  so  that  it  can  contain  a  part  only  of  the  liver,  or  because  the  liver 
has  so  increased  in  size  that  it  can  no  longer  be  contained  in  the  hypo- 
chondriac space.  At  birth  the  breadth  of  the  lower  margin  of  the 
thorax  is  considerably  more  than  the  bi-iliac  diameter  of  the  pelvis.  In 
the  itdidt,  on  account  of  the  formation  of  the  waist  and  the  growth  of 
the  pelvis,  the  bi-iliac  diameter  in  many  women  becomes  50  to  75  mm. 
(2  to  3  inches)  more  than  the  breadth  of  the  body  at  the  waist  Hence 
when  the  lower  part  of  the  right  lobe  of  the  liver  is  extruded  from 
beneath  the  coatal  margin,  it  expands  into  the  wider  space  in  the  right 
loin  above  the  iliac  crest.  If  the  liver  be  dextroverted,  the  angular 
process  is  formed ;  if  anteverted,  the  marginal  form  is  produced  ;  if  the 
waist  is  formed  just  above  the  subcostal  margin,  a  constriction  process 
appears.  Riedel  found  that  these  processes  disappeared  when  the  condi- 
tion of  the  gall-bladder  was  relieved,  and  regarded  their  formation  as  a 
direct  result  of  biliary  disease.  In  1000  consecutive  patients,  Glenard 
found  that  a  subcostal  process  was  accompanied  by  a  movable  kidney  in 
11  men  and  69  women.  In  24  out  of  41  cases  of  deformity  of  the  liver, 
the  gall-bladder  was  distended  and  enlarged  (Hertz). 

Symptoms. — A  linguifo)-in  process  of  the  liver,  as  a  rule,  gives  rise  to 


no  sjinptoms,  thv  pbU«nt  Iteing  unawnre  of  its  preaence.  The  chief 
reason  for  rcco^iisin^'  them  is  Omt  llivy  imiy  not  he  mi&lnken  for  other 
eonditioiu,  such  as  a  prolapsed  right  kidney,  a  distended  g;dl-b1iuliler,  u 
tumour  of  th«  McendiDg  or  transverse  colon,  of  the  omentum,  or  of  the 
pylorus. 

A  cuTustrictioH  hbe  or yroeean^  on  Vha  other  hand,  may  give  ritie  to  welU 
marked  s^'mptoms ;  the  patient  may  complHin  of  ohscme  dniggiiig 
tensalions  in  the  region  of  the  liver,  of  dull  aching  pains  referred  to  the 
right  hypochondrium  or  loin,  or  of  tcmlernoss  when  pressure  is  applied 
over  the  tumour.  There  may  be  acute  attacks  rcBcmbling  biliary  colic. 
The  tumour  can  he  palpated  and  moved  in  tiic  right  loin.  The  dulncsK, 
oblAinerl  on  pvrcuflAion  over  it,  is  tontinuouB  with  that  of  the  hver, 
except  when  the  pedicle  of  the  lobe  has  become  so  attenuated  that  the 
tympanitic  note  of  the  bowel  ts  elicited  between  the  dulnea*  of  the  liver 
and  thiit  of  the  conatriction  lobe.  The  tumour  fullciwa  the  respirator)* 
movements  nf  the  liver,  and  may  he  ko  (roi'ly  mcivablr  wlifn  inaniimlatietl 
or  when  the  poBture  of  the  body  is  changeii  that  a  large  con«lriction  lobo 
may  be  misuikcn  for  a  movable  liver.  Olenard  considers  that  many  of 
tha  COMA  re|M)rted  lu)  movable  liver  were  really  only  cases  of  partial  ptosis 
with  a  large  niovablo  lobu. 

Tpeaiment~In  most  caRcs  in  which  a  subooBtal  process  of  the  livor 
b  recognised  there  are  no  symptoms,  and  therefore  no  need  for  ti^eatment. 
M'hen  treatment  U  rwiuired,  attention  shouW  be  directed  firet  to  the 
coiiditiou  of  tho  gall-bludder ;  and  cholclitliiasis,  or  any  of  ita  numerous 
sequela,  shimhl  hu  thoroughly  treated.  In  the  majority  of  c-a»es  tlie 
support  aflbrded  by  closely  fitting  corsets,  of  the  straight-fronted  make 
or  of  the  form  designed' by  Gallant,  will  generally  enable  the  patient  to 
load  an  active  life  without  discomfort.  The  patient  «hould  apply  the 
coraet«  while  in  tlie  recumbent  position.  Although  these  meuns  give 
relief  in  most  cases  of  partial  hojintmptosis,  &ome  casen  prave  intractable, 
(Specially  those  with  a  pedunculated  snbfoslal  lobe  of  conftidcrablo  size. 
Two  methoda  of  opemtive  treatment  have  been  practised — {a)  excision  of 
the  lobe;  {h)  its  fixation  to  the  abdominal  wall  and  Bubcc>atal  margin. 
Exciaion  was  first  [lerfonned  by  Langenbuch  in  1887 ;  Biiatianoni,  C.  R 
Ijcirkwofifl.  Billroth,  Hrid  Tscheming  have  reported  8ncct««fnl  rt:'«ult»i  from 
this  mcthoil  of  ti-catmtint  (seit  Terrier).  To  obtain  fixation  of  a  movable 
Iol)c,  the  surgeon  producer  infiaramatory  adhesions,  l)y  the  use  of  sutures 
of  silk  or  catgut,  between  the  lolje  and  the  anhirior  nbdoininul  wall,  after 
the  liver  and  it»  alirinrma]  hibe  havi!  Ik-i-ii  ptitilioil  upwania  tui  far  as  is 
p.jssible.  Tlie  thns;  or  four  sutures  employed  may  include  the  whole 
thickness  of  the  lobe  or  he  buried  in  the  subcapisular  tissue  only  of  iUt 
anterior  surface.  Terrier  reports  favotirably  on  this  method  of  li-catracnt, 
and  gives  a  list  of  eight  cases  euied  by  fixacion. 


11.  Total  Hepatoptomtr  wmi  AnxoitMAi.  Mobiut\'  (MimAle  or  ITan- 
drrihij  Liftr). — Landau  classified  the  displacements  of  the  liver  into  four 
groups — (1)  the  anteverted,  (2)  the  lateroverted  (dcxtro verted).  (3)  retro- 
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vcrtefl,  (4)  tlihlociilwl  livens,  ilivitltNl  into  two^{*j)  lixtid,  (t)  moMiliIf,    The 
latter  gruup  (/«)  corTeBpondii  u>  that  tlcKcrilfOt]   liuro  d>&  total  Leiiuiloptdeis 


Kio.  n.— TlieilextrotwMd.  ix,a,a,  uid  anUi-orlMi,  r.  •■,  •-.  fumu  of  nwvmblo  llwr  ulac«d  tn  Uiv  ■uv 
Ht)i#ci  fnr  ".'irijj«H»on,  A,  A,  Ibp  •t»nn>-«>»iriin»  (ilani* ;  itin  d-imrH  o(  tho  illaphrainj  Mw  iwnn 
total"  urink  hr  Wimttm  jiUui-.  Fl.  B,  Ih*  tnnapylonriT  mlJl-ciUKUtrlr  pUnr.  l\  C.  iiinbHIo*!. 
u,  fl  n-rirr-AOdl  th.?  luncr  f-j^I-r  -f  th»  'IfnitP^VOTWd.  An>l  ••',  ••'  <jr  tlie  ■uta*«t«l  livci,  Ttw 
tunlor  tiiiloMn  r'  anil  o"  U  rormeil  by  Uia  nmtrhlDj;  of  thn  rsuvvtly  of  the  left  lub«. 

with  abnormnl  mnbility.     Although   he  hod  nnt  realised  that  displace- 

mt'tit  of  the  liver  was  only  [Mirt  of  a  gpiwral  ptosis  of  the  viset-rii,  his 
ohaL'i'Vfttions  are  still  of  great  eervice  in  cuiinexioii 
w-illi  the  fliolugy  of  true  hepiiloptwais.  !n  Fig.  4 
ihi^  HajililTal  form  'if  th«  aiiU'v«rt-e(l  liver  is 
coiitnutud  with  ilmt  uf  the  tionu:i.l ;  it  will  lie 
84;eii  thfit  the  change  \%  th<t  result  of  ii  llutteiiing 
of  tii«  liver  from  buck  t«  front  more  than  of  a 
roULliuit  of  thv  liver  on  a  t.ninsvcree  axis  formed 
by  the  mL'soh«.'(»ir.  In  the  ilextmvertetl  form,  a 
rotation  of  the  livei'  take*  pUco  roiniil  uii  jintero- 
posterior  Axi^  that  axis  bein^  foniUHl  hv  the 
roiiud  ligBiiKitii  of  tbu  liver  and  the  fibrous  tissue 
nf  l.lie  ilurtiM  vononufl.  Thut-u  is  thus  a  tilirouR 
cord  of  coiisidemhltf  dtrenglh  niniiiiig  fitiin  the 
umbilicus  to  the  fni^men  (|iLtdr.Ltu»i  of  the 
diaphnifjm  along  thi;  under  surface  of  ihe  liver. 

tMt,  *.-H««iiuii  H^ttun  ..f  111-   ^^  ''^*'  'Ipst-«"*  of  the  livvr  in  heprttoptosis  hpcomes 

nop.«i  iiv-f  «ii,»ft.i..r  tJir    iijon-  niiirkod,  ;»  stmiii  i.s  thrown  on  this  bridLts  of 

iiimih<>(i*r ;  iJ,  t.  tim  iijwnr   ttssue,  <'ut  cun   bu  Kfon  bv  the  indniwmg  of  the 

urtheant««-rtniut<-n.        tiiuhilicus.     It  IB  rouud  tDo  iLXis  formed  by  thlB 

fihrtms  cord  tbut  the  rotation  of  the  liver  tAkes 

pbtco  in  dcjctroveraion.      In  the  retrovcrted  form,  the  posterior  pan  <rf 
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the  liver  has  duscutided  1}  to  Ijt  in.  [30  ur  40  mm.]  lielow  iUi  riumuil 
positfoii,  n-hile  tlio  anterior  horflcr  has  desecnded  to  a  lees  or  pcrhufw 
equal  extcQt.  The  right  cru»  of  the  diaphragm,  to  the  upper  part  of 
-nrhioh  the  liver  in  iittAclied,  measiu'es  only  ]  J  to  '2^  in.  [40  lo  60  mm.] 
instead  of  .1  to  4;  in.  [JTt  to  110  mm.]  in  tnic  boi»ttoptudiit  with  rrlro- 
v«n%ii)n.  The  t-nis  is  |>ermuiieiitly  contructcd  like  the  Hexor  mnectea  of 
the  le^'  in  [Ma  emumM-arns.  Ot  thea«  three  forms  aasuratd  by  the  liver 
in  trac  bi^piiti.)ptoHis,  only  the  first  luid  second — the  iuitevvrtv<l  and 
dextnjverted  —  pass  into  the  most  extreme  or  movable  stage.  Thf»e  (wo 
fomiK  of  ninvHhlt!  liver  are  shewn  in  Fig.  .t. 

EUolOgy. — The  tAvUim  ctiiirenied  in  thu  j>rO(hictinn  of  tnt»l  lieiuito- 
tosis  are  discussed  in  the  article  on  viaceroptoaia  {Vol.  III.  p.  HfiO),  of 
whirh  ptosis  of  the  liver  isi  hut  a  part :  hei-c  we  have  to  defti  only  with 
the  mnniier  in  which  the  pni)a|iH«>d  urgan  assumes  an  aUnurmal  degrei*  of 
mohility.  The  inun'uiiUil  multility  hu^  Wen  ascnheil  lo  a  congenital 
^elongation  or  laxity  of  the  ligaments  of  the  liver,  but  there  is  absolutely 
no  endenco  in  favour  of  this  contention.  The  ligaments,  as  we  have 
seen,  take  no  {nirt  in  the  siispenKion  or  support  of  the  nomially  jilaued 
liver;  it  is  only  when  the  support  of  its  viseei-id  shelf  ib  wit)HtTuwn, 
on  account  of  a  lax  or  wejikencd  action  of  the  alxlominal  mui^ulature 
ill  the  upright  posture,  that  the  ligaments  t^ike  a  pitrt  in  the  support 
of  the  liver  and  have  a  continuous  strain  thrown  on  them.  In  the  early 
LStAgea  of  hepatttptosis  the  strain  is   relieved  by  the  descent  of   the  din* 

igm,  but  in  the  laUir  gtJiges,  when  further  descent  of  the  diaphragm  i« 
ipo^ihle,  owing  to  its  fixation  by  structures  in  the  thoiax,  cht-  strain 
comes  severe,  and  under  its  continued  action  the  liguments  I'ecome 
altorod  iu  form  and  elonguted.  But  even  in  marked  cases,  such  as  that 
reported  by  Clarke  and  Uolley,  the  mcsohejnr  vi-hen  stretched  measured 
13  mm.  only.  In  some  reported  ra-ses  the  lateral  or  falciform  Irca- 
niontK  were  alisent  (see  Binnie,  and  Ttirrier),  but  it  is  pbyKically  ini|»n6- 
aibie  that  their  alwencc — e-ven  if  we  accept  the  crude  accounts  puh1i^^h«'<l 
M  oorrect— could  materi:dly  inRnence  thf  mobility  of  the  liver.  Graham 
estimates  th&t  in  ■'i  p^r  cent  of  cas«;»  of  pruUpi^e  of  the  liver  there  is  a 
history  of  a  smiden  strain  or  injury. 

I/witl'fnre  tta  rrijiLni.*  .sVj,  Aijf-,  ntut  Genrntl  Pofinhtion. — SsawHjew  has 
luniniai-isod  the  cases  of  movable  liver  reported  in  medical  iiteratiuv  up 
to  11.(05  :  out  of  117  cases,  1U3  wore  in  females  (03  married,  10  single), 
13  wure  in  iiuilos,  and  I  in  u  chiM.  In  30  casi-s  Kinborn  found  *J  males, 
Gmiiam  1 4  in  70,  OU-nard  1 1  in  f  0.  The  |iiu|H)rtion  is  utjoul  H  wonicji 
to  L  man.  Contrary  to  what  might  naturally  be  expected,  it  occurs 
nearly  as  often  in  women  who  have  not  borne  children  as  in  those  who 
h»vc.  In  496  autopsies  on  children  Freemun  found  4  eases  of  niovaljle 
liver,  an  alt^igelher  abnormal  proportion.  The  majority  of  jmtienta 
coming  fur  treatment  for  this  comlition  are  between  30  and  50  years  of 
we.  Including  idl  conditions  of  hepatoptosJR,  (Ji^nard  found  the  con- 
dition in  'Jl'>  [Mr  cent  of  male  and  l'>  per  cent  of  female  patients. 

Condition  found  after  Death. — After  death  a  livor,  which  formed  a 


freely  movable  tumour  id  the  right  loin  dunng  life,  «p[>car3  on  &  suj>er- 
ficial  exnminatioti  to  occupy  almost  its  normfll  position.  The  reciiinbont 
posture  of  tho  body,  the  post-mort«ni  diatimsion  of  the  intestine  by  gas. 
and  the  rigidity  of  tho  a,1x(ominAl  wall,  combined  with  a  ceitain  degree 
of  relaxation  of  the  diaphragm,  lend  to  a  reposition  of  the  liver  to  a 
varying  degrea.  A  doser  exaraination  of  the  abLlorainal  contents  will 
in%'arinlily  rcvcil  a  cotidition  of  j^ennnJ  viscemptosis :  the  pylorus  is  at 
the  level  of  the  umbilicus  instead  of  in  the  trunspyloric  pLine,  the  gastro- 
beimtie  omentum  is  elongated,  the  hepatic  Hexuro  and  transverse  colon 
appnuich  the  level  of  the  nnterior  iliac  spines,  and  the  ilomes  of  the  dia- 
phragm are  1  to  1  ^  in.  [25  to  45  nim.]  liclow  the  luvul  uf  the  stcnio-«risif(irin 
plane.  The  liver  is  either  of  tbo  dextroverted  or  aiitevertcsii  lype  ;  almoKt 
invariably  a  constriction  or  depression  tm^'erses  it  in  the  line  of  the  wat»l. 
In  the  -niUrcrUd  form  the  left  lateral  ligament  and  extremity  of  the  left 
lobe  are  ihinnod  and  extended  into  a  vertical  fibrous  border  (feee  Fi^.  3), 
the  liver  foi-mliiig  a  flat  cake  like  organ  with  an  irregular  lower  border. 
In  the  fUj/irciffirtrd  form  the  liver  assumes  the  shape  shewn  in  Fig,  S. 
The  right  lobe  is  greatly  elongated ;  the  left  lobe  is  rotated  to  the  right 
BO  fts  lo  occupy  the  ri^ht  dome  of  tho  diaphragm  ;  the  raesohepftr,  on 
account  of  the  profound  changes  in  the  sh.apo  of  the  liver,  appears  to  Iiave 
a  narrrtw  atlachment.  towanU  the  left  extremity  of  tho  liver,  the  gieater 
pjirt  of  the  right  lobe  liaving  no  direct  attachment  t*j  the  diaphragm. 

Symptoms. — In  addition  to  the  miUtiple  symptoms  which  may  be 
present  in  vi»ceropt«3i8,  the  condition  of  movable  liver  lias  certain 
peculiar  feature  the  chief  being  tho»e  eliciteil  by  a  physical  examination 
of  the  jKilient.  On  pnl/mtion  a  large,  smooth,  f^emi-pl.-iAii(r  tnnmiir  \»  felt 
both  hi  lliH  right  Itiin  and  extendinj;  from  tho  costal  niai"gin  to  the  level  of 
a  line  drawn  from  the  right  anterior  superior  lUac  spine  to  the  umbiUcus  ; 
in  the  dextroverU'd  form  (F^g.  3)  the  extremity  of  the  tumour  may  he 
reci>gnisud  behiw  that  llitu  in  tho  right  JliaA:  fossa.  Tho  lower  margin 
may  alw  be  felt ;  in  the  dextroverted  form  it  is  vertical  in  position ;  in 
the  anteverted  form  it  ia  irregular  in  shape,  with  a  deep  hepatic  notch, 
and  appro.ximatcly  horieontal  in  position  (Fig.  3).  The  gait-bladder  is 
often  palpahlc.  for  in  nearly  ludf  the  cases  of  movable  liver  it  is  dis- 
lendefi,  and  projects  one  to  two  inchoa  beyond  the  border  of  the  liver, 
its  fnnduH  usually  lying  fionii'where  between  the  umbilicus  and  the 
right  anterior  suiwrior  spine.  The  liver  in  felt  lo  be  freely  movable ; 
it  moves  with  rcsjjiration ;  it  may  be  pushed  upwards,  unle«  fixed  by 
pCLlbotogical  adhesions,  until  a  considerable  part  of  it  has  piissetl  into  the 
right  hypochondrium  ;  in  II  out  of  80  cases  the  liver  cnidd  not  be 
replaced  (Uli'^nard)  ;  it  can  bin  eatiily  difiplaced  towards  tho  loft  sid«?  of 
the  abdomen,  but  when  tho  pressure  is  removed  it  returns  to  ita  original 
[H>siiion.  When  the  patient  stands  up  thi.'  lower  bonier  of  the  luraour 
may  descemi  two  inches  or  more,  and  when  the  patient  turns  on  to  the 
left  Ttide,  the  Inniour  falls  towanis  that  side.  On  peretissitm  the  dulness 
of  the  tumour  is  found  to  be  continuous  with  that  of  the  liver  ;  the  upper 
limitA  of  the  absolute  dulness  and  of  tlie  deep  dulness  of  the  liver  art) 


to  1}  iu.  ['25  to  iO  mm.]  lower  than  nunnal,  ae>  mvaaiired  from  the 
^itcrno-onfliforra  plane  in  ihc  right  mid-cliivicular  line.  In  the  dcxti-ovtrtod 
iona  tho  hepatic  diilness  is  gruatly  diminished  or  abeont  in  tho  epigtisirJc 
region,  and  in  iu  place  tliere  is  the  tympttnitic  note  of  the  stomach  or  colun, 
which  have  moved  iiito  the  space  vacj^tcd  by  the  li^■er.  On  insj>a-iivn  the 
•.'j))i:;istric  space  is  seen  to  ^iik  in  »nd  the  hypogastric  region  tu  protnido 
ulicn  the  jtaticDt  stamls  up.  The  iimliiliciis  i»  drawn  inwards  and  U8imtly 
hidden  in  a  tmnsverse  fold  of  the  alHluminal  widl,  which  is  lax  and  often 
•bowfl  divAricAtion  of  the  recti. 

The  aching  pain  felt  in  the  region  of  the  liver  or  radiating  to  the 
baclc,  iiinl  not  infretjurntly  referre<l  to  the  right  shunlder,  tlie  drugging 
sen.satti 111,  uml  va;nie  iHidily  diKronifort  tliB;tp|H!ar  when  ihu  jintirnL  lies 
diiwn.  Sitting  up  iiwy  give  rise  U>  Kiich  acute  distrctss  that  phyKical 
exertion  ia  iiufKwsible.  Pressure  over  the  tumour  elicita  tendernea*  in 
oiity  H  small  percentage  of  cases.  'i*fae  {Kitieitt  is  commonly  the  prey  of 
those  oliseiire  mental  Kymptoras  grou[)e(l  under  neiiranthunia.  Au-ordirig 
tu  Diitton  5>teclo  aentc  attacks  of  colic  occur  in  H4  per  cent  of  eaucn  of 
movable  liver;  these  attacks,  though  re«>mbling  biliary  colic,  ai'e  not 
crtuswi  by  gall-stonc-s  which  arc  present  in  only  one  casf  in  five.  A  slight 
il';;r('o  of  jaumlice  is  oftt-n  |>rei*unt  (.'13  per  cent,  Diilton  Mteele).  The 
.ii-turbance  in  the  biliary  system  is  probably  due  to  a  kinking  of  tho 
tnto-duct,  which  residt«  from  the  vertirad  |H>8ition  and  displncenu-nt  of 
the  liver.  Ilie  flow  of  bile  from  the  g.i]l-bladtler  to  the  dnod«-num 
ia  obtjtnictwi  (iHitton  Steele).  The  su}>crficial  veins  of  tho  abdomen  may 
be  enlarged  ami  the  feel  ocdomaious,  for  ihc-  dragging  of  the  liver  on  the 
Uuiplirugin  ob«<ni<.-t«  the  return  <>(  blood  by  the  hepjitie  vein*  anil  inferior 
'VtHUt  vavu.  Tliis  nuty  aUo  W  due  in  part  to  a  niarkeil  change  in  thn 
mechanum  of  respiration.  The  uUlnnien  and  lower  i>art  of  the  thnrax 
arc  almost  statiooary,  the  respiratory  movements  being  chieHy  perTormod 
by  the  upper  part  of  the  thorax.  The  difficulty  in  breathing  may  amount 
tu  dyspnaiui.  A  dry  cough  may  be  prcHent^  luul  ia  proWbly  due  to 
irriUition  of  the  turmiiial  tlbres  of  the  phrenic  nerve  in  th<-  lieighhtturhood 
•.'1  the  mesohepar ;  the  congh  usuallj- disappejirs  when  the  iMlient  lies 
down.  Eiuhom  clussities  vAses  uf  movable  into  five  groups  .iccordiog  to 
iht'ir  sym|iUima:  th<jso  with  (I)  no  syniptonis ;  (2)  with  dy»pe|Hiia  ;  (3) 
with  he|»alalgta;  (1)  with  biliary  coHc ;  (5)  with  asthma. 

DIafirnosls. — Tho  condition  of  movable  liver  luis  been  mistaken  fur 
U)  mo^'able  kidney;  (2)  intermittent  hy<lroncphroaiB ;  (3)  a  Kiedcl'a 
lobe,  but  more  frc<iucntly  ihut  condition  in  mistaken  for  a  movable  liver; 
(4)  H  greatly  di&tonded  gall-bladder;  (5)  cholelithiasis;  {(5)  hydatids  of 
liver  ;  and  (7)  tnnioni-s  or  cysts  of  the  omentum.  In  about  20  per  cent 
of  cases  the  right  kidney  is  also  freely  movable. 

Prognosis. — From  the  scanty  records  at  present  available  it  may  be 
safely  inferred  that  the  condition  of  movable  liver,  however  nuich  ft  may 
disturb  the  health  of  tho  [wtient.  does  not  endanger  life.  Shnn  i»f  opera- 
tive tiTatment  alleviation  only  can  be  jiromised.  The  results  of  operative 
trcAirnvnt  are  highly  favoiu^le. 
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i8  SYSTEM  OF  MEDICINE 

Treatment — In  every  caae  of  movable  liver  visceroptosis  is  present, 
'  and  therefore  all  general  and  palliative  treatment  must  be  on  the  lines 
prescribed  for  that  condition  (Vol.  III.  p.  880).  Acute  attacks  of  pain 
may  be  relieved  by  rest  in  the  supine  position,  the  bed  being  raised  so 
that  the  hips  are  maintained  on  a  higher  level  than  the  head.  Dragging 
sensations,  general  bodily  discomfort,  and  obscure  pains  referred  to  the 
region  of  the  liver  are  always  relieved  by  rest  in  bed. 

The  special  means  at  our  disposal  for  the  treatment  of  mobility  of  the 
liver  are  two  in  number — (1)  to  aflFord  the  abdominal  viscera  an  artificial 
support  by  the  application  of  specially  designed  corsets,  bandages,  or 
belts  ;  (2)  if  these  fail  to  give  relief,  operative  measures. 

Whichever  form  of  mechanical  support  be  chosen — corsets,  strappings, 
or  belts — its  application  requires  the  utmost  care.  On  the  whole,  a  special 
form  of  corset,  either  of  the  straight-fronted  make  or  the  form  designed 
by  Gallant,  is  the  preferable  form  of  support,  although  various  methods  of 
strapping,  such  as  that  employed  by  Kemp  (Vol.  III.  p.  880),  and 
abdominal  belts  are  also  much  employed.  The  corsets  must  be  carefully 
fitted  so  that,  while  they  are  moulded  to  the  region  of  the  iliac  crest  and 
hip,  they  also  grip  firmly  and  compress  the  hollow  above  the  iliac  crests. 
Before  applying  corsets  the  patient  must  assume  the  supine  posture  and 
flex  the  thighs  and  knees  to  relax  the  abdominal  wall.  While  in  this 
position  the  liver  is  pushed  upwards  and  replaced  as  far  as  possible,  aiid 
the  corsets  applied.  They  are  laced  from  below  upwards,  the  lacing  in 
the  lower  half  of  the  corsets  being  tight,  that  in  the  upper  half  loose. 
The  corsets  should  be  removed  only  when  the  patient  has  again  lain  down. 

Surgiad  Treatment. — The  aim  of  the  surgeon  is  to  replace  the  liver  as 
far  as  possible  in  its  normal  position,  and  to  produce  an  adhesion 
between  the  anterior  surface  of  the  liver  and  the  diaphragm  and  anterior 
abdominal  wall.  This  operation,  described  as  hepatopexy,  was  introduced 
by  G6rard  Marchant  in  1891,  and  a  full  account  of  the  numerous  modi- 
fications of  his  operation  has  been  published  by  Terrier  (21).  A  vertical 
incision  in  the  right  rectus,  near  its  outer  border,  some  5  or  6  inches  in 
length,  or  an  oblique  one  parallel  to  the  subcostal  margin,  gives  free 
access  to  the  liver.  In  replacing  the  organ  the  rotation  of  the  dextro- 
verted  form  must  be  undone.  A  series  of  double  sutures,  two  to  six  in 
number,  is  inserted  transversely  in  the  liver,  either  through  the  whole 
thickness  of  the  lower  border  or  only  including  a  superficial  bridge  of 
tissue,  on  the  anterior  surface,  some  1  i  or  2  inches  in  extent.  The  sutures 
are  of  silk  or  of  catgut,  and  the  series  is  preferably  commenced  at  the 
right  extremity  of  the  liver.  The  sutures  are  then  carried  into  the  sub- 
stance of  the  diaphragm,  anterior  abdominal  wall,  or  round  the  adjacent 
costal  cartilages,  tightened  and  tied.  One  of  the  sutures  includes  the 
falciform  ligament,  which  is  duplicated  and  included  within  the  suture 
when  tied.  To  set  up  an  adhesive  inflammation,  the  antfTior  surface  of 
the  liver  is  scraped  (Santucci),  or  rubbed  with  an  irritant,  such  as  un- 
diluted carbolic  acid  (Watson  Cheyne).  The  pjitient  is  kept  in  a  recum- 
bent position  for  six  weeks  after  the  operation,   stays  being  fitted  on 
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before  getting  up.  It  is  well  to  raise  the  foot  of  the  bed,  so  that  gravity 
may  assist  in  maintaining  the  liver  in  position.  In  cases  in  which  the 
abdominal  wall  is  undnly  lax  Depage  excises  a  vertical  ellipse  from  the 
median  part  of  the  anterior  abdominal  wall,  and  brings  the  edges  together 
so  as  to  form  a  vertical  wound,  thus  tightening  the  abdominal  parietes. 
P6an  proposed  to  form  a  horizontal  peritoneal  fold  on  the  right  aide  of 
the  abdomen  to  act  as  a  shelf  for  the  support  of  the  liver.  The  results 
of  hepatopexy  are  very  favourable :  of  18  cases  collected  by  Terrier,  15 
were  cured,  1  died,  and  in  2  the  result  was  unknown.  Of  2  cases 
reported  by  Sir  Watson  Cheyne,  I  was  cured,  the  other  relapsed  after 
six  montha  Amongst  the  earliest  cases  of  cure  by  operative  means  in 
England  is  that  reported  by  Sir  F.  Treves  in  1U96,  and  another  by 
Mr.  Ramsay  in  1897.  A.  Keitk. 
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FUNCTIONS  OF  THE  LIVER  AND  THEIR  DISORDERS 

By  William  Hunter,  M.D.,  F.R.C.P. 

Contents— 

(1)  Nature  of  Functions  ;  (2)  ManiTestations  of  their  Disorders  ;  (3)  Etiological 
Factors  concerned  in  their  Production  ;  (4)  Pathogenesis.  (A)  jDisturbanues 
connected  with  Proteolysis  and  Protein  Metaltolism ;  (B)  Disturbances 
connected  with  Antitoxic  and  Excretory  Functions  ;  (C)  Disturbances 
connected  with  Glycogenei^is  and  Carbohydrate  Metabolism ;  (D)  Dis- 
turbances connected  with  Fat  Metaboliitm  ;  (E)  Disturbances  connected 
with  Biliary  Functions  ;  (F)  Disturbances  in  Digestion  connected  with 
Functional  He[utic  InsulUciuncy. 

1,  Nature  of  Functions. — No  organ  of  the  body  discharges  at  one 
mid  the  same  time  so  many  varied  and  complex  functions  as  the  liver. 
It  is  the  chief  assimilative  organ,  the  chief  antitoxic  and  defensive  organ, 
an  important  organ  of  excretion,  and  lastly,  through  the  agency  of  its 
biliary  secretion  it  plays  an  important  part  in  digestion.  All  these 
processes  are  carried  out  in  close  connexion  with  each  other;  each  of 
them  possesses,  nevertheless,  a  certain  independence.  The  sum  total  of  its 
various  activities  is  evidenced  by  certain  definite  anatomical,  chemical, 
and  physiological  changes : — ( 1 )  The  formation  and  subsequent  disappear- 
ance of  glycogen  in  connexion  with  the  storage  and  subsequent  disposal 
of  sugar  {glycogeneiic  and  glycolytic  function).  (2)  The  storage  and  distribu- 
tion of  fat  {fat-storing  and  fut-splitt'mg  functiims).  (3)  The  disintegration 
of  proteins,  and  the  profound  modification  by  oxidative,  hydrolytic, 
synthetic,  and  other  metabolic  processes  of  the  various  products  of 
protein  metabolism — with  formation  of  urea  and  bile  acids  and  bile 
pigments  as  the  most  obvious  end-products  {proteolytic  fmictiom).  (4)  As 
thti  result  of  these  combined  processes  a  remarkable  degree  of  detoxica- 
tion  of  the  portal  blood — which  loses  the  highly  toxic  properties  {e.g.  in 
respect  of  ammonia)  it  formerly  possessed  {detoxkating  and  d-efensive 
functions).  (5)  The  excretion  of  bile  containing  certain  of  the  products 
of  proteolytic  metabolism — namely,  bile  salts  and  bile  pigments  {biliary 
fitndiim).  (G)  The  action  of  the  bile  in  the  intestine  in  digestion  {a)  in 
emulsifying  fat,  thereby  greatly  facilitating  its  ready  assimilation  ;  (i)  in 
promoting  intestinal  peristalsis  and  in  controlling  intestinal  putrefaction. 
(7)  Lastly,  as  the  result  of  the  extensive  combustion  processes  coimected 
especially  with  carbohydrate  metabolism,  the  liver  is  a  great  producer  of 
animal  heat. 

These  various  processes  are  carried  out  largely  by  the  aid  of  api>ropriate 
ferments  (proteolytic,  glycolytic)  produced  b}'  the  liver-cell,  and  able  to 
jiroduce  these  effects  even  after  death;  thus,  by  the  process  of  self- 
digestion  or  autolysis,  the  following  products  am  be  formed, — leucine, 
tyrosine,  glycocoll,  xanthine  bases,  ammonia — resembling  those  resulting 
from  tryptic  digestion.     These  intracellular  ferments  do  not  originate  in 
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tbe  digestive  canal,  and  the  proleolytic  ferment  of  the  liver  i«  not  identical 
with  trypsin  ;  moreover,  it  is  particularly  active,  destroying  proteoses 
with  much  more  vigour  th;in  dova  iho  vrizyniu  concerned  in  autolysis  of 
the  lung.  Theao  ferment  activities  dill'er  from  ihciso  oxcrciscn]  by 
other  digestive  gland?,  such  as,  the  stomach,  intestine,  and  iHiuLTeas. 
inacmuch  as  the  proceolysiit  and  glycolysis  they  elTect  tnke  place  within 
the  liver-cell — not  in  caWties  such  as  the  stomach  and  intestine  into 
which  the  ferments  sre  poured.  This  peculiarity  exposes  the  livcr-ccll 
lit)  a  special  di^gree  to  dtsturhance,  t^i  the  extent  even,  in  the  cn^e  of 
'lovore  toxic  inHuencea.  of  contributing  to  its  autolysiii  when  it  \*  left 
ffiqxwcd  to  the  action  of  its  intracellular  proteolytic  enzymes  unchecked 
by  the  influences  which  noi-mally  control  their  activity.  The  conditions 
presented  by  the  liver  in  acute  yellow  atr«)pliy,  chloroform  and  phosphorus 
pnianning  exemplify  the  [xiworfnl  rleslnictive  ;u!tion  (»f  the  pmleolytie 
enxymes  pi-esenl  in  the  liver<ell.  Lastly,  the  manner  in  which  the  liver- 
cell  disposes  of  the  products  of  its  various  activities  calls  for  notice  ; 
whilst  most  of  thi:ni  iifL-  returned  into  the  hlood,  lUherR  are  no  less 
invariahty  excreted  into  tlie  hile-cupillnrics  and  ihcnce  along  ii  long 
system  of  hile-ducts  lined  with  a  mucus  secreting  epithelium.  Since  the 
bile  is  secreted  at  a  low  pressure  and  is  liable  to  contAin  irritant  pro<}uci5 
capable  of  causing  catarrh,  a  fresh  element  of  disturbance  is  introduced. 
For  the  catarrh  b<3  caused  is  apt  to  retard  or  c^'en  to  obstnict  the  (low  of 
the  bile  completely,  disturbing  not  only  the  biliary  fimctiona  (biliousness, 
jaundice,  and  cholelithiasis)  but  »lso  the  othei'  functions  of  the  liver-cells. 

2.  Mamfest.itions  av  Functional  Disti"rbantkr  of  the  Tj\T!R. 
— ^Thd  above  summary  of  its  functions  may  indicate  the  numerouK 
directiona  in  which  the  liver-cell  is  open  to  functional  diiturbance  which 
muiit  .iffecl  the  ch/inicter  of  the  blood  and,  indeed],  of  nritrilinn  genfnilly. 
As  every  dtsturlmiK^  of  ihu  iietivity  of  the  rclls  iiifluoiiKcs  the  proper 
pei-foiTiiance  of  other  functions,  a  number  of  jjhcnomenn  are  combined  in 
the  symptom-group  of  hepatic  insufficiency.  According  to  popular  belief, 
^Mtaed  largely  on  Murcbison's  leaching,  the  symptoms  of  hoi»atic 
inefficiency  extend  to  the  most  diverse  parts  of  the  bodily  economy. 

Arranged  under  the  systems  with  which  they  are  connecteiJ  these 
lympioms  and  manifestations  arw  the  following ; — 

(1)  Alxmnsinry  iStfuietn. — Mouth  and  Tonpue :  loss  of  appetite,  furred 
tongue,  bitter  tiLste  in  month,  variuble  or  pen'erted  appetite ;  in  severe 
tAxic  CAseii  dry  Umgiie.  St^imach  and  intestine:  a  sense  of  weight  and 
fnlnesK  in  the  dpigaiitj-ium,  Ix^art-buni  and  aciil  eructations,  nausea, 
flatulenco.  vomiting,  mucous  colic ;  in  toxic  cases,  haemateniesis. 
Con»tip«tion  with  scybalous  motions,  sometimes  dtirk,  and  at  others  clay- 
coloured,  or  diarrhoea  with  liitioiis  stools.  Liver:  sa11owneH.<t  uf  i-om- 
pk'xioii,  biliousness,  conjunctival  jiiuitdici>,  [tnh;  or  bilious  stools. 
Definite  jaundice  ;  sense  of  fulness  r»nd  weight  over  liver.  **  Chill  on  the 
liver  ** :  also  structm-al  changes,  for  e.\ample  :  congestion  of  the  liver,  fatty 
change,  cholelithiasis,  cirrhosis,  acute  yellow  atrophy. 
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(2)  Cardio-vascviar. — Palpitation,  pulse  slow  or  irregular  and  inter- 
mittent, and  in  severe  toxic  conditions  such  as  cirrhosis,  and  acute  yellow 
atrophy,  very  rapid ;  arterial  changes,  fatty,  fibroid,  and  calcareous,  met 
with  in  old  age,  or  in  gouty  subjects. 

(3)  Jimal. — High-coloured  urine,  with  deposit  of  lithates  or  uric  acid, 
urinary  calculi,  oxaluria,  and  many  other  changes  in  the  characters  and 
proportions  of  the  urinary  constituents,  such  as  ammonia,  acetone, 
oxybutyric  acid,  leucine,  tyrosine,  aromatic  sulphates,  functional 
albuminuria,  glycosuria ;  as  structural  changes,  chronic  degenerations, 
for  example  the  gouty  kidney  ;  gouty  deposits. 

(4)  Nerrous. — A  very  large  and  prominent  group  of  symptoms; 
frontal  headache,  langour  and  disinclination  for  work,  drowsiness  after 
meals,  irritability  of  temper,  dulness  and  heaviness,  great  depression  of 
spirits  amounting  in  some  cases  to  melancholia,  sense  of  oppression  and 
weariness,  wakefulness  at  nights,  bad  dreams,  attacks  of  vertigo  or 
dimness  of  sight ;  in  severe  cases  still  more  striking  nervous  and  mental 
effects  of  cholaemia,  delirium,  coma,  acute  maniacal  disturbance. 

(5)  Tnt&fUMi'ntaTif. — In  a  certain  class  of  cases — acute  rashes,  erythe- 
matous or  urticarial ;  or  more  chronic  conditions,  such  as  acne,  lichen,  or 
chronic  erythema,  pigmentation,  xanthelasma,  lupus  erythematosus, 
furuncles,  diabetic  gangrene. 

(G)  Lignment-ous,  CarfiUiginoas,  and  Osseous  Systems. — In  some  cases — 
chronic  rheumatic  affections ;  more  commonly  gouty  inflammations  and 
deposits. 

The  liability  to  these  diverse  disturbances  is,  it  is  alleged, 
associated  with  a  particular  temperament,  the  so-called  bilious  con- 
stitution. Its  manifestations  include  a  sallow  complexion,  a  dark  oily 
skin,  irregularity  of  features ;  general  inefficiency  of  the  alimentary 
system,  marked  more  especially  by  a  deficient  or  by  excessive  secretion  of 
bile,  and  great  liability  to  alimentary  disorders ;  and  certain  peculiarities  of 
cerebral  and  mental  functions,  to  wit — a  staid  and  melancholic  character 
usually  marked  by  great  irritability  of  temper, — often  associated,  it  is 
conceded,  with  possassion  of  powerful  intellect. 

Tinged  as  it  may  be  by  some  degree  of  exaggeration,  this  general 
belief  nevertheless  accurately  represents  the  wide  range  and  general 
importance  of  the  class  of  disturbances  which  may  in  individual  cases  be 
the  outcome  of  the  functional  derangements  of  the  liver.  The  informa- 
tion gained  since  this  conception  was  propounded  by  Murchison  in  1874, 
while  necessitating  some  modification  as  regards  particular  points,  has  at 
the  same  time  only  served  to  emphasise  the  general  importance  of  hepatic 
disturbances  in  relation  to  general  health.  It  has  brought  out  more 
particularly  the  extraordinary  part  taken  by  the  liver  as  the  greatest 
defensive  organ  of  the  body ;  it  has  revealed  to  us  in  more  detail  the 
numerous  weapons  it  employs  in  discharging  its  various  functions,  and  its 
extniordinary  adaptability  in  meeting  the  excessive  claims  constantly  made 
upi)n  it  to  a  degree  luiknown  in  the  case  of  any  other  organ  of  the  boily. 
But  for  this  adaptability  the  number  of  disorders  connected  with  it  would 


bo  even  mure  numerous  nml  sevei-e  tli&n  they  ure ;  for  blameworthy  us 
the  liver  often  is,  jukI  In  jiopiilitr  csliiuation  it  is  held  to  be  ko  still  more,  in 
many  ai»e»  it  is  without  doubt  the  most  "  abused  "  organ  in  the  body, 
Lalike  iu  opinion  of  the  sufferers  and  in  nctiial  functional  experienoo.  lu 
ft  large  niunber  of  disorders  assigned  to  n,  \t  ii  as  mueh  the  sufferer  as 
the  cause  of  suffering. 

3.  TnB  vxtotfxiiCAL  factors  oonecme<l  in  the  profhiclion  of  fiinctionjil 
disturbonces  of  the  liver  may  be  grouped  m  follows  : — 

(i)  Fhmoioifitral  nwJ  nuttlomiaii  /(Ktcnrf  connected  with  {«)  the  multi- 
plicity of  its  functions,  {b)  n»  biliary  strucrtunv  and  {e)  \\ja  relations  to 
the  |x»rtal  circulation  on  the  one  hand  and  to  the  right  side  of  the  heart 
un  the  other,  which  expose  it  in  a  ipecial  degree  to  congestions,  uctire  or 

live  (p.  155). 

(ii.)  f)iifrxlir€  lUsiurbaacttf. — This  heading  includes  more  particularly 
all  tlie  inanifoM  disturbances  of  gasiro-inte^linal  digestinn  arising  fmni  (a) 
dimiiiisbfil,  incitaise*!,  or  perverte<l  action  of  the  digjestive  Rccretions 
(nalivary,  gastric,  biliary,  pancreatic,  inteminal)  i>oured  into  that  tract, 
'apart  altogether  from  any  error  in  the  amoimt  of  food  taken,  but  greatly 
increased  by  excels  of  food  ;  and  {b)  disturbances  in  the  functional  activity 
of  the  masH  of  lymphoid  celln  in  the  mucosa,  which  d<!tennine  in  a  fipocial 
degree  thi^  fonnation  of  uric  acid  and  the  variations  in  its  excretion 
to  commonly  met  with  in  digestive  disorders. 

Thiti  factor  is  a  common  ami  u  most  important  one ;  a  large  proportion 
of  the  symptoms  connected  with  the  alimentJiry  tract,  popularly  reganled 
as  tlioee  of  "  liver  difilitrbance,'  such  as  coated  tongne,  feelings  of  weight 
and  fulnejis,  constipation,  uric  acid  excretion  (riile  p.  36),  aro  symptoms 
of  the  digestive  disorders  causing  the  liver  disturbance,  not  of  hepatic 
disorder. 

<iii.)  Emirs  itt  Ffedinij,  and  rxitedaUtf  (hxr-Jftding. — This  is  the  most 
important  factor  of  nil  in  health,  both  in  causing  the  digestive  di&tuibiinccs 
k.just  referred  to,  and  in  throwing  increased  metabolic  work  on  the  liver 
ItBeU,  thus  affecting  all  its  hmctionat  activities. 

(jr.)  Under-fffdtng  or  imttiUmi  in  comparison  affect  the  liver  function 
but  little,  at  Icsitt  in  health.  They  only  do  so  when  associated  with  or 
dependent  upon  disease  of  the  liver  itself,  such  as  fatty  metjimorjihrwis, 
L-oongestion,  cirrhosis,  or  jaundice.  The  lowered!  proteolytic  and  glyco- 
'geneUc  metabolism  associated  with  the  under-feeding  and  inanition  of 
snob  conditions,  whilst  not  a  source  of  any  serious  disturbance  by  itself, 
may  become  a  swuroe  of  the  gravest  trouble,  if  the  li^'cr  l»eo<mie  at  the 
same  time  exfKwed  to  lulditional  distur1>imcu  from  the  action  of  toxic 
agents.  In  such  circumstances,  as  exemplified  by  the  last  stages  of 
drrhosis,  severe  toxic  jaundice,  acut«  yellow  atrophy,  chloroform  poison- 
ing pboaphortis  poitioning,  thr  functional  activity  in  nutrition  may  b(.>comc 
SO  rednced  as  to  endanger  the  structure  of  the  liv«'i-rell.  The  livercoU 
liecomee  exposed  Ift  the  destructive  aotion  of  its  own  proteolytic  ferments 
—a  process  of  self -digestion  or  autolysis  may  set  in,  either  in  the  parts 


of  llio  livur  afTecleil,  fur  exiiniplc  in  cirrhnsifi,  or  in  Um  wrholi;  Iivor,  as  in 
acute  yellovr  atrophy,  and  result  in  the  complete  disintegration  of  tlie 
liver-coll  with  suppfession  of  all  lis  funcdon^,  not  only  the  prot«olytic 
and  glycogonctic,  lint  still  more  of  its  luitttoxic  fiincticnti.  The  dintiirb- 
ances  then  bi-ouglit  jilmiit  arc  among  Iho  moat  atrvorc,  violent,  Juid  fatal 
known  to  the  bixly  (choluumia  or  bopfitic  toxovmia). 

(v.)  Gii.<tri>-iHUfliiml  InUiskatmi. — This  constiiutos  the  tno«t  comtDon 
and  fertile  soiirou  of  hepatic  rjistiirbiincc,  both  functioiuil  and  organic. 
The  toxic  products  may  have  a  double  source :  (o)  from  the  food,  by  the 
action  of  the  enzymea  of  the  diges^ve  juices  (digestive  toxins) ;  or  (A) 
ftv»m  the  food  productn,  by  the  action  of  the  bacwria  of  the  intestine 
(bacterial  loxing).  The  Litter  may  again  be  divided  into  two  gnmps : 
(1)  those  due  to  the  action  of  the  bacteria  nurmally  present  in  the. 
digestive  tract ;  (2)  those  diie  to  specific  [Kithogenetic  organisms  cither  con- 
stantly present  and  iindur  Kin'table  rondttimis  greatly  inoi-L-ased  in  numl»ers 
{e.ff.  str^-ptococci  or  stJiphylococci,  li.  ladicus  or  H.  buitfricus) ;  or  introduced 
uito  the  intestitwi  by  deAnite  infection,  for  example,  enteric  fever,  dysentery, 
tnberculoxiH,  or  sjici^inl  itrti-TOgenelie  infections,  sueh  us  thiuM;  of  yellow 
fever,  Woll's  disoiiHO  and  other  fornjs  of  fubrile  t<^xic  jaundice.  Tlie 
diatxirbanct*  induced  by  these  toxic  factors  affect  every  function 
of  the  liver-cell.  The  character  and  inlenRity  of  thest-  disturbances 
dilTcr.  however,  materially  in  ditferent  individimls,  and  in  the  case  of  the 
dillcrent  toxic  products:  these  differences  are  largely  determined  by  the 
elTect  ]>roduced  on  the  appetite,  ami  consequently  on  the  general  nutrition 
of  the  individual. 

When  the  ap])etite  reinaina  good,  or  is  even  in  exceas,  m  is  the  cas« 
in  the  "gnod  liver,"  the  amount  of  oxtniwork  which  the  liver  can  perform 
in  dealing  with  the  excess  of  digestive  and  bnctcria]  toxic  products  thrown 
upon  it  is,  OS  daily  experience  shews,  enormous.  Tim  general  cHect  is 
corpulen(:e,  arising  from  the  st-onv^  of  fat  introduced  with  the  food  or 
formed  from  the  carboliydratea  of  the  food.  The  special  disturbancOB 
an'se  iti  connexion  with  the  disposal  of  the  toxic  productit,  derived  in  excess 
from  ihu  albumin  in  the  food.  They  am  dclinitely  Urxic  (for  example, 
aiiinioiita)  uvuii  in  health  ;  in  many  gvmia,  iva  Hhovrn  by  the  conditions  of 
catarrh  which  their  preNunce  induces  in  the  gn»ti-o-int-eKtiiial  trrfct,  they 
arc  oftentiniea  definitely  in-itant.  The  passage  of  such  products  in 
increased  ipiantily  to  the  liver  throws  ii  greatly  increased  wiH-k  on  the 
mutubolic,  antitoxic,  and  biliary  functions  of  the  liver -eell.  Whoii  those 
are  overtaxed,  the  pmducts  [tasH  through  the  liver-cell  unchanged  into 
the  general  circulation  on  the  one  aide,  or  the  bile  pas.sages  on  the  other, 
causing  general  toxic  symptoms  in  thu  one  ease,  such  as  hewJach^.  giddiness, 
irritability,  di;j)reaniini,  i>r  exciting  some  degree  of  biliary  catarrh  on  the 
other,  for  example,  biliousness. 

If,  on  the  other  bund,  the  appetite  be  impairorl,  and  the  intake  of 
foo<l  be  materially  les.sened  (as  in  prolonged  gastro- intestinal  intoxicition, 
i<.ri<ting  from  digeittive  disturbances,  excesfiivc  putrcfjictivo  decomposition^ 
and  excesaive  use  of  alcohol],  thu  disturbances  induced  by  the  coutinuoiie 
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AlitK)q»tioii  of  U>xic  procliicUi  ai-u  of  u  much  moi-e  mai-ked  cbtiructur.  They 
nuiy  oxleml  to  the  Hver  atruoturo  itself,  anii  the  generiU  difiturbancoft 
mentioned  above  become  more  or  lees  chronic;  the  individual  becomes 
iLeti  the  "  livery  subject,'  and  in  addiiiuu  there  i«  liability  t<nlfgcnerRtive 
(laity),  congestive  (chronic  tfngorgenicnt  of  the  liver),  luid  inrtiwnmatory 
iliMinlers  in  the  liver  (hepatitis  »iid  cirrhosis).  The  continiiGd  excretion 
of  irritiuit  pitHJuctit  in  the  bile,  by  roaintaininj^  more  or  le^s  cataiTh  of 
the  bile  pHSSHjj^es  and  of  the  gall-bladder,  leads  to  the  increased  form»ilon 
of  rhule^t^rin,  amj  to  cholelithiasis,  and  thus  directly  and  indirectly 
to  the  numerous  complications  connected  with  the  presence  of  gidl- 
•tonee. 

(vi.)  Ffxfr  and  genfrat  ti^ectiong  ncsceraarily  modify  the  functioniil 
activity  of  the  liver;  in  most  csacs  this  is  in  virtue  of  their  effect  on 
the  appetite,  and  ronsequantly  or  the  intaliB  of  food.  In  all  aucA,  how- 
ever, fever  is  nC'C^mipiiiiieil  by  inn-fased  iiitrogenoUK  mctiibolisin  (prutieo- 
lyda),  and  conwiquenUy  by  incrcjwed  work  to  the  liver  (in  urea  forinattori). 
It  uaUo  markeJ  by  diminished  glyeogenesis  and  secretion  of  bile.  In  most 
cases  this  elTcct  is  due  to  the  action  of  the  t^jxin  nithcr  than  of  ilie  fever. 
To  what  extent  ihi-  «'tTL-ct  Ik  due  to  a  toxic  destruction  of  proloin,  apart 
from  it«  efteet  on  diet,  is  debcitjible.  Pyrexia,  pa-  se,  causes  but  little 
protein  disintegration,  and  clinically  the  wasting  is  by  no  means  dir4»ctly 
proportiomuc  to  the  amount  of  fever,  but  depends  largely  on  the 
character  ami  intensity  of  the  infection.  So  fur  as  the  liver  is  concerned, 
the  effect  of  infection  ia  in  general  intensifuKl  when  the  infection  is 
goslro-inlestinal  in  origin.  Bui  the  degi-ee  of  di&turbtvncc  caufted  is 
det«i-mined  more  by  the  character  of  the  poison  than  by  the  site  of 
infection,  or  by  its  effect  on  nutrition,  or  by  the  degree  of  fever.  Tbo 
clear  eye  and  unclouded  intellect  of  tlie  consumptive  patient,  in  spito 
of  many  week.s  of  hectic  fever,  denote  that  fever  and  infection  per  «, 
however  murli  they  may  nff^f't  initrition,  iln  not  nt'ccsivirily  umsu  any 
sjieciJil  form  of  hepatic  «li«tnrbance.  TKc  absence  of  liver  disorder  in 
such  ca*«s  contrast  with  the  severe  constitutional  distiirbanccH  and 
jaundice  which  mark  the  vnrfous  infections  underlying  Wpit's  iHsuiiko  and 
other  forma  of  toxaemic  jiumdice. 

(vii.)  li/iM/d  dignues  aifect  the  liver  in  soma  cases.  The  i-esult  h 
ietAiiuiiied  by  the  character  of  the  toxin  Qcaisioning  the  blood  change, 
'or  the  products  formed  by  their  action,  for  c.\an3]}le  Liiemuglobin  in 
pernicioiu  haenuilytic  anaemia,  uric  aciil  tn  leukaemia  and  Kjitenic  diseiisee. 
The  grcjitest  degree  ui  disturlwuico  is  iissouiatcd  with  the  action  of  hacmo- 
lytic  poisons.  The  special  manifestations  of  this  disturbance  include 
(a)  an  increased  formation  of  bile  pigments — a  polychromia  with  conse- 
quent mwbilinuria  as  the  result  of  the  increased  amount  of  haemoglobin 
:m;1  free,  chieHy  in  the  iritcstitud  capillaries  ami  the  spleen  ;  (l»)  a  diminished 
fornmtiofi  of  bile  aciils  ;  ('■)  varying  degrees  of  jaundice  from  the  slighlest 
10  the  mo«t  severe,  due  to  catarrh  set  u]i  by  the  excretion  of  the  irritant 
toxins  in  the  bile  (Hunter^;  (•/)  fuactiocml  changes  affecting  proteolysis, 
glycogenosis  and  fat  metabolism,  and  detoxicatlon ;  and  (r)  in  somo  caiioa. 
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e.g.  pernicious  anaemia,  leukaemia,  structural  lesions  in  the  liver-cell, 
namely,  fatty  change  and  deposition  of  blood  pigment. 

(viii.)  The  Influence  of  tJie  Nervous  System. — The  nervous  system 
exercises  a  definite  control  over  the  functional  activity  of  the  liver,  not 
only  indirectly  by  determining  the  amount  of  blood  in  the  portal  system, 
but  also  directly  through  the  influence  of  mental  emotion  on  the  liver- 
cell  itself.  The  "  attack  of  liver  "  which  in  common  experience  may  be 
brought  on  by  worry  and  anxiety  need  not  necessarily  be  wholly  due  to 
any  disturbance  of  digestion  created.  The  control  of  the  sympathetic 
nervous  system  on  the  functions  of  the  liver  is  more  direct,  as  shewn  by 
Claude  Bernard  in  the  production  of  glycosuria  by  puncture  of  the  floor 
of  the  fourth  ventricle,  and  by  glycosuria  in  some  cerebral  diseases.  In 
disease,  it  is  true,  this  influence  is  ill-defined ;  but  its  existence  must  not 
on  this  account  be  set  aside  as  negligible.  As  will  be  afterwards  seen, 
it  has  been  held  to  play  an  important  part  in  the  production  of  the 
severest  forms  of  liver  disturbance,  to  the  extent  even  of  bringing  about 
"  suppression  "  of  its  functions.  It  has  been  thought  to  explain  emotional 
jaundice  (p.  93)  and  to  cause  entire  arrest  of  hepatic  functions,  for  example 
in  acute  yellow  atrophy.  This  belief  in  the  possible  eflfect  of  mental 
emotion  on  liver  metabolism,  based  on  clinical  experience,  receives  some 
support  from  recent  pathological  observations  regarding  the  part  played 
by  autolysis  or  self  -  digestion  in  liver  diseasa  If  the  intracellular 
alkalinity  in  the  liver-cell  fall  to  a  low  point,  as  the  result  of  the 
acidosis  of  inanition  or  previous  liver  disease,  the  effect  of  severe  mental 
depression  or  emotion  accompanying  severe  liver  disease  or  preceding 
operations,  may  well  be,  in  particular  cases,  to  depress  the  functional 
activity  of  the  liver-cell  beyond  the  point  at  which  it  can  resist  its 
own  proteolytic  ferments.  When  once  these  have  gained  the  mastery, 
the  course  taken  is  the  fulminating  one  presented  by  cases  of  acute 
yellow  atrophy  occurring  either  independently  or  follomng  the  post- 
operative vomiting  of  chloroform  poisoning. 

(ix.)  Functional  Dtsturbaiices  and  Diseases  of  otiifr  Organs. — There  remain 
to  be  noted  the  possible  effects  on  the  liver  of  disturbances  and  diseases 
of  other  organs.  The  activity  of  the  liver  is  affected  by  dis- 
turltances  in  other  organs,  notably  of  the  pancreas  (in  diabetes), 
adrenals  (in  glycosuria),  thyroid,  and  kidneys.  The  internal  secre- 
tions of  the  pancreas,  adrenals,  and  thj'roid  influence  in  a  special 
manner  the  glycolytic  function  of  the  liver  and  incidence  of  glycosuria 
(see  p.  44).  The  functional  activity  of  the  kidney  in  excretion  by 
materially  affecting  the  character  of  the  blood  must  in  many  cases  affect 
that  of  the  liver.  But  this  effect  is  far  less  than  what  might,  a  priori, 
have  been  expected — in  itself  a  proof  of  the  general  adequacy  of  the  liver 
activity,  even  in  severest  diseases.  For  most,  if  not  all,  of  the  products  of 
metabolism  dcilt  with  by  the  kidney  have  already  been  dealt  with  by 
the  liver  before  they  reach  the  general  circulation,  and  have  been  de- 
prived of  any  toxic  properties  they  may  have.  If  returned  again  to  the 
liver,  as  they  must  be,  in  nephritis,  their  effect  on  the  liver  is  but  slight. 


hivtr  dUturbancc  is  in  consequence  not  a  special  fcaturo  of  even  the 
wvore^t  forms  of  Bright's  disease.  On  the  contrary,  kitlney  (ii«turbanc<r 
is  more  apt  to  Ua  the  result  than  the  cause  of  hepntjc  disturbance. 

4.  I'ATHOGKNKsiH.  —  Thls  Bubjoct  witl  be  considered  under  the 
followinfj  headings :  (A)  Disturbances  connected  with  proteolysis  and 
protein  inetabolism ;  (B)  Disturbances  connected  with  the  antitoxic  and 
pxcretory  ftinctions ;  (C)  DislurbHricfs  (.'■onnected  with  glycogen e-'*is  nnd 
tariMihydralf  nielabollKin ;  (D)  r>istiir>ian(e*i  connected  with  fnl  meta- 
boligm  .  (K)  Disturbances  connected  witli  biliar>'  functions;  (F)  Dii- 
tarbancc»  in  digestion  connected  with  functional  hepatic  insufficiency. 

A.  Disturbances  connected  with  Proteolysis, — The  task  nf  rlcaling 
"with  the  nnmenms  and  varied  products  of  digestive  pi-otoolysiB  falls 
chioHy  on  tfao  liver,  and  it  is  in  conuvxioii  with  its  funrtioiis  in  this 
relation  thnt  its  chief  disturbances  iinse,  both  in  health  and  disease. 
The&o  disiurbfinces  manifest  thenwelvos  in  three  directions :  (<i)  by 
urinary  I'hanges ;  (/>)  by  various  toxic  symploiim  duo  to  insufltcicut 
detnxicntion  i>f  the  purtal  blood.  These  arc  muinly  nervous,  vui-ying 
from  beiuluche,  giddiness,  drowsiness,  irritability,  up  to  the  most  .severe 
phenomcnu,  marked  by  vomiting,  delirium  and  coma;  hut  in  some  cases 
tbey  Uike  the  fonn  of  nishes ;  (f)  bj*  bilinrv  disturbances,  connected  with 
the  quantity  and  fjuality  of  the  bile  cxci-eted,  and  conditions  of  catarrh 
in  the  bile  passages  aet  up  by  the  excretion  of  irritant  producta  in 
the  bile. 

In  all  cases  these  diatnr)>ances  turn  accompanieil  by  various  nutritional 
disturbances  affcctinfr  the  body  as  a  whole  (emaciation  or  corpulence),  or 
particular  systems  of  it,  for  example,  the  joints  in  gout,  arterial  degenera- 
tion, the  kidneys.  Tn  mjiny  ca-ses  tbey  are  also  occompaniiMl  by  definite 
stnictiu^l  lesionR  of  the  liver,  f.t;.  fatty  change  in  the  celts,  in  connexion 
^vich  the  vessoU,  f.p.  acute  or  chronic  congestion  ;  or  in  the  interstitial 
tissae,  nj.  cirrhosis  due  to  the  excretion  of  toxic  product*.  The  cbnmic 
inrtamniJitory  rhangM  of  a  non-infeclive  charart^-r  thus  pnjduocfl  am  only 
panUleluI  by  thi>.so  found  in  the  kidney.  l.aKt]y,  functioiuil  distinbances 
in  proteolysis  tnay  in  certain  csuses  be  manifested  by  self-digestion  or 
anlolysis  of  the  li\xr-oelU  (ride  p.  23). 

I.  (JiiiuitiUitir^  t'luinges  in  Nih't^rHt/ug  Kitrreivm  iis  Evidrtiet  n^ 
Fniuiiiffinl  IHMHThnwf  of  the  Liver. — Tlie  nitrogeiiouK  changes  of  special 
ituiMjrUinci'  in  connexion  with  dieturlmncp  of  the  proteolytic  function  of 
the  liver  are  the  excretion  in  the  urine  of  (1)the  total  nitrogen;  (2) 
urcji;  (3)  ommontA :  (4)  amido  acids,  €.^  leucine  and  tyrosine:  (5)  uric 
a(dd :  (6)  oxalic  acid:  and  (7)  the  excretion  in  tlio  bile  of  bile  acids 
and  bile  pigmonta. 

{a)  Tht  Ejlects  of  Diminisfud  Nitrofftrtunu  Metaholism.  —  The  total 
nitrogenous  excretion  in  hcidth  averages  from  10  to  10  grams, 
and  is  made  up  chiefly  of  urea  to  the  extent  of  90  per  cent  and 
ammonia  3-5  per  cent.  The  variations  met  with  in  distiwe,  apart 
altogether  from  anomalies  of  excretion  in  kidney  disease,  depend  largely 


Ml  the  intake  of  fwid  tmd  the  dogrce  of  fever,  and  by  tbeuiaclve«  throw 

Itttlu  li^tit  on  the  fiinctioniU  uctivity  uf  the  liver. 

In  starvation  tho  loul  nitrogenonfi  exoretion  may  fall  as  low  as 
3  grams,  in  some  caaes  below  even  2  ^ams.    Iii  chronic  nmlnutritioQi 
it  is  also  low — .'i-fi  grams.      In  l>oth    cases   the  result  ciepetuls  lai^ly' 
oil  till-.  |>rvYioiLK  lutiitii.      Ill  flUirviition  the  org'iniiini   Rmt  ecunomi^cj?  its 
own   protoiii  liy  tlio  cftiul»iis|.iriii  of  its  reson'os  of  fat.      HtMicc  lUHh-rfwi 
persona  become  poor  in  fat,  jwHir  in  muscle,  i>oor  in  strength,  awl  tUi« 
loss  of  body  protein  cannot  be  preveiited  by  ii  large  diet  of  protein  alone 
unless  suppleinoiitod   liy  t»rboliydmt4!.>t  and  fat.      Su  far  aa  the  liver  is 
concerned,  the  offouL  of  luidniiiriiioii   must  bo  to  diminish  ks  work  in 
reUtion  to  the  protifolyaiB  of  food  products.      This  is  evirlenced  not  oidy 
by  diminished  nitrogenous  excretion,  but  also  by  diminished  secretion  of 
bile  (Ijy  one-hitif,  two-thirds  or  in  some  cases  even  three- fourths),  by  its 
increased  eont'entratinn,  and  by  reduction  in  tho  ninoimt  of  its  pigmentu 
and  acids.      Its  work  in   relation  to  tissue  proteolysii^  especially  that 
muscle,  18,  however,  increaaed.     Its  own  tiss^ie  Ahareu  in  this  incr«aao, 
point  of  importance  in  connexion  with  some  of  the  disturbance*  to  whicl 
it  is   liable,     in   long  abstinence  from  food,  or  in  conditions,  such  a»1 
cirrhosis  of  the  liver,  in  which  tho  foiwl  snpply  h  insuHicifiit  or  rlnes  not 
reach  the  Hvur,  l.h<i  intnuttlliiUr  idk.ilLTiiLy  iillv  bi^  iimluly  reduced,  and 
the  liver-cell    bo  in  consequence  exposed  unduly  to  the  action  of  ita 
(acid-fomiing)  proteolytic  ferments,  with  danger  to  its  own  stnbilily  and 
structure.      In  such  circuin-fLincea  if  ihn  Klructural  and  Fuiielional  stability 
of  th(i  liver  Iju  further  reiluced  by  ajlilitiunnl   pHtliolcijjpcal   faetara,  suchj 
as  actual  toxic  fiict4)ra  or  jimfound  emotional  diKLurlKinces,  there  is 
exceptional  liability  to  profound  disturbance.    lu  own  proteolytic  procesaei 
may  gJiin  t he  mx'<tery  of  it,  the  result  being  autolysis  or  its  own destniction. 

Effects  of  Kediicod  IVot^^olysis  on  Glywigenetie  and  Fat-f4toriug 
Functions. ^The  glycogen  is  consumed  rapidly  at  fii-sl,  but  more  slowly 
afterwards.  Kveu  in  adrauced  degree*  of  starvation  tho  liver  uauall] 
contains  a  small  amount  of  glycogen.  But  in  certain  circumstances  there 
may  be  a  vciy  considcmblc  amount^ — formed  cither  from  the  carbo- 
hydnitD  moiety  of  tht-  protein  molecule  or  from  cai-bohydrate.  The 
glyoogcnetie  nod  glycolytic  activities  of  the  liver  are  ihiut  of  a  very  stable 
character,  even  in  sUrvalion  and  malnutrition.  They  are  only  afTected 
quantitatively.  Thus,  the  "assimilation  limit"  of  the  liver  for  sugar  is 
net  raatcriall.v  lowered  (von  Noordcn).  In  health  the  limit  for  ghicose  is 
200  ^nims,  and  in  Rtarvation  100-150  gmms  (riilf  p.  \'i).  But.  the 
diminisbtMl  glyc.ogeiw&i6,  whether  arising  frum  IcsRcncd  [Kiwer,  or  from 
want  of  sufficient  carbohydrate  in  the  food,  carries  with  it  other  ill  effects. 
It  lessons  heat  production,  so  that  the  poorly  nourJshtHl  indivi<luiil  is  also 
a  cold  ona  In  this  way  it  tends  indirectly  to  further  li.ssue  prott-olysis  ; 
the  iHxIy  endeavours  to  compensate  the  I<i«a  of  h<.-at  by  increased  combus- 
tion of  tho  protein  of  ita  tissues  in  place  of  the  simpler  and  easier  process 
in  health,  \'u.  combustion  of  the  carbohydrates  of  the  food ;  and  by 
increased  combustion  of  the  fat  of  its  tissues. 


The  effect  of  starvation,  including  reduced  proteolysis,  in  incrouing  fat 
nif  till Kil ism,  is  considered  on  i».  49.  The  point  which  coiicenis  us  at  present 
ii,  how  far  this  fat  stonij;«  in  tho  liver  influences  the  proteolytic  function 
the  liver-cell,  as  judged  hy  its  total  nitro);;<>nnns  nieuiholi«n>.     A  priori 

re  ahould  anticipate  that  the  otfet:t  would  be  considerable,  since  oxce«Aive 
storage  of  fat  in  thi;  liver-rell  should  interfere  greatly  with  it«  proteolytic 
metalMjIism.  This,  howevur,  is  not  the  case  lo  any  appreciable  extent, 
and  even  under  the  most  unfavourahto  conditiona,  to  wit,  extensive  fatty 
chancre,  the  excretion  of  nitiDgen  and  of  ui-ea  may  not  only  be  utidi  mini  shed 
but  abiwtuiely  increaseil.  Thus,  in  a  case  observed  by  von  Is'uorden,  a 
wonijin  with  phosphorus  poisoning  while  absorbing  praetically  no  food, 
exci^ted  an  average  of  over  15  graiufi  of  nitrogen  from  (ho  sot-ond  to  Ihu 
sixth  day,  and  an  average  of  over  14  grama  from  the  seventh  to  the 
eleventh  day,  Aa  will  presently  be  seen,  severe  conditions  of  fatty 
change  in  the  liver  produced  by  toxic  agents  arc  accompanied  by  evidence 
of  ^»ne  ijuntitalivo  distiirbnnce  in  the  liver  functions  in  relation  to  the 
niirogt-iiunsm«tjdx>lisni.  The  nomial  proportion  of  urea  (90  per  cent)  to  the 
other  niirogenoud  constituents  of  the  urine  is  dimiuiftheci.  Hut  the  iniportanl 
point  in  that  even  in  thc^e  adverse  circumstances  the  total  urea  formed 
apprtixituates  the  average  iu  h«*lth  on  a  normal  diet,  and  largely  exceeds 
tb(!  auHiunt  which  would  be  ftirinetl  by  the  liver  under  simihir  conditions 
uf  feeding.  Kveii  in  aise«  of  extrenu!  fatty  cliange  the  proteolytic  fiinctiona 
9f  the  liver  are  thus  largely  retained.     The  same  holds  true  of  the  ntlier 

indition  of  the  liver,  cirrhosis,  cbanicterised  not  only  hy  fatty  change 
in  ihc  liver-eella  but  by  a  great  reduction  of  their  nun)l)er.  The  lessened 
nitrogenous  oxwction  which  may  he  met  in  tH>me  (not  all)  ciwiea  of  this 
disease,  is  the  result  of  the  diniintHhed  intake  of  food  and  of  tbt;  encnfie 
of  urea  into  the  ascitic  transudations.  The  general  belief  that  ihc  low 
urea  valuer  foiuid  in  euch  cases  nocusKtrily  denote  tlisturbance  of  the 
urea-forming  function  of  the  livor  is  not  jusiiticrl.  The  reason  for  the 
low  v.-ducs  found  in  snth  cases  is  connected  with  the  pi-otmcled  state  of 
inanition  of  the  patteiiL  They  are  not  unfrei]uently  accompanied  liy 
diminished  excretion  of  sodium  chloride,  a  sure  sign  of  inanition.  Lastly, 
the  striking  recovery  that  sometimes  immediately  follows  the  TaEma- 
^for)son  operation  or  the  establishment  of  a  collateral  circulation,  shews 
ibat  the  Hvor  functions,  however  impoiired  by  the  preceding  inanition 
and  tixaemia,  have  not  been  n»ateri(illy  affected. 

There  remains  to  be  considered  the  effect  of  jaundice  in  its  various 
forms,  both  simple  and  toxaemic,  on  the  proteolytic  functions  of  the  livor. 
Jaundice  Is  often  marked  by  a  poor  state  of  nutrition ;  thi.-t  is  due  partly 
to  the  poor  absorption  of  fat,  jiartly  to  the  lose  of  appetite,  [»u-tly  to  the 
digestive  disorders  which  so  often  are  its  cause  or  are  it^  result.  Henco 
in  jnundicc  a  call  is  commonly  made  on  the  ivitient's  Umuc  protein  and 
fats  fn  juldition,  the  stagnation  of  bile  must  interfere  with  the  functions 
of  the  liver-cell ;  estimations  show,  howevor,  that  liu^  intiTference  doos 
not  specially  affect  the  i>otu]  Tiitrogcnous  mutabolism.  Thit^  nmy  remain 
at    10,    15,   or    17    grama    per    day    (normal  ^IG   gmms) ;    even    in 
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jaundice  due  to  malignant  disease  accompanied  by  intense  cachexia  values 
of  9  to  1 1  grams  were  found  by  von  Noorden.  In  general  it  may  be  said 
that  the  loss  of  nitrogen  is  greater  than  would  be  expected  in  absolute 
inanition,  and  hence  that  proteolysis  is  relatively  increased  rather  than 
diminished  in  simple  jaundice  of  long  standing. 

Apart  from  nitrogenous  excretion  in  the  urine  proteolytic  activity 
is  evidenced  by  the  excretion  of  bile  pigments.  In  simple  obstructive 
jaundice  these  continue  to  be  freely  formed,  shewing  that  that  portion  of 
proteolysis  concerned  with  the  destruction  of  haemoglobin  is  not  materially 
impaired.  Moreover,  this  holds  good  even  in  toxaemic  jaundice  in  which 
toxins,  as  well  as  bile  stasis,  act  on  the  liver-cells.  In  most  of  these 
conditions,  the  formation  of  bile  pigment  is  increased.  Their  chief  feature 
indeed  is  an  increase  of  bile  pigments  or  polychromia  (see  p.  55). 

The  opposite  condition  of  acholia  has  been  often  assumed  to  exist  in 
connexion  with  biliary  stasis,  and  presumably  as  its  result.  It  has  been 
held  to  denote  that  the  biliary  function  of  the  liver  may  be  suppressed, 
while  the  other  functions  are  retained.  As  will  be  afterwards  seen 
(p.  84)  there  is  no  conclusive  evidence  of  this.  The  acholia  observed 
in  such  conditions  has  been  specially  noted  in  diffuse  tuberculous  disease 
of  the  liver,  in  fatty  liver,  and  in  many  forms  of  cirrhosis.  It  is  stated 
to  be  marked  by  colourless  faeces  in  patients  without  any  jaundice.  In 
many  cases  it  is  probably  accounted  for  by  the  presence  of  fat  or  by 
infiltration  of  the  faeces  with  gas. 

Another  evidence  of  functional  activity  of  the  liver  in  proteolysis  is 
the  formation  of  bile  acids,  which  are  formed  by  the  liver  exclusively. 
The  amount  present  in  the  urine  in  biliary  stagnation  is  not  great  {about 
0"34  gram  per  diem),  and  as  a  rule  traces  only  are  present.  If  the 
;imount  of  bile  acids  formed  in  jaundice  remained  the  same  (10  grams 
per  diem)  as  in  health,  they  must  either  be  utilised  in  metabolism  or 
accumulate  in  the  blood  and  tissues.  There  is  no  evidence  of  the  latter, 
bile  acids  injected  into  the  blood  being  excreted  in  the  bile  (Stadelmann). 
The  probable  explanation  of  the  small  amount  of  bile  acids  in  the  urine 
in  jaundice  is  that  the  circulation  of  bile  acids  in  the  portal  blood  is 
interrupted  after  the  first  few  days,  and  their  formation  is  consequently 
much  diminished.  But  this  explanation  cannot  apply  to  those  cases  of 
jaundice  in  which  the  formation  of  bile  is  greatly  increased,  and  never- 
theless the  production  of  bile  acids  is  markedly  diminished.  Hence  it 
.ippears  that  the  liver-cell  is  functionally  damaged  by  the  action  of  the 
haemolytic  toxin  liberating  tlie  haemoglobin,  and  is  no  longer  able  to 
produce  the  bile  acids  although  the  material  for  this  synthesis  is  not 
lacking.  This  is  homo  out  by  analyses  of  bile  from  biliary  fistulas,  which 
.shew  that  the  bile  contains  02  per  cent  instead  of  the  normal  2  per  cent 
of  bile  acids  (Yeo  and  Herroun). 

(i)  Tlie  Effects  of  Increased  Xilmfeno^ta  MeUiholism. — 1 .  Tlie  efl'ects  of  over- 
feeding on  body  weight  and  heat  production. — The  effects  vary  according 
to  the  nature  of  the  food  taken.  Over-feeding  denotes  the  administra- 
tion of  food  in  such  a  quantity  as  to  provide  more  energy  than  the  needa 
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of  the  body  require,  Accordiog  to  ron  Noorden  (189;IX  the  store  of 
energj*  rtprosoiitcd  by  the  excess  of  food  over  body  requirements,  with 
the  exreptioii  of  iilxmt  C  or  7  j>er  cent.  H{ient  on  the  increnHett  work  of 
<)igrhiiun,  take&  the  foiiii  of  an  luMitioii  to  tlit^  ImhIv  HulKiLfiiiccii ;  and 
ti«>  further  increase  in  hfat  [jro<Iuctiuii  Ih  brought  ubouL  Ity  such  over- 
ing.  Thia  is  certainly  ime  a«  regards  fata,  97-98  per  cent  of  fat  in 
rwctfn  being  utilifwd  in  iiicnaiaing  liie  body  weight.  In  the  c-ise  of  an 
cjsc-UKe  of  earltubydratofi  the  circuuiNLiiiices  are  dilft!renL  ;  {Htilisibly  some 

10  |H*r  ceut  of  iho  energy  they  rt-priMoiit  is  uacd  up  for  pmiittscs  iif  their 
digef^tion  ;  and  their  conversion  into  fat  involres  some  further  Joss  of 
energy  due  to  heat  prwluctioii.  The  result  is  that  the  increase  in  fat  is 
about  30-35  per  cent  less  than  what  might  1)«  expected.  In  thu  case  of 
an  exeess  of  protein  foods,  the  results  again  differ.  Oxidation  processes 
ATu  increased  far  in  excess  of  what  is  reqiiiiixl  for  digestive  purpoMs. 
The  iraitaformation  of  energy  exceeds  (by  30  or  4U  per  cent  or  moi-e) 
xhat  which  is  necessary  for  maiutenance  (liubncr,  1903).  Excess  of  fat 
in  the  diet  thus  leads  to  accnmulntion  of  material  which  adds  to  the 
weight  nf  the  iKxly,  but  contrihiittt-s  little  to  the  energy  exchange. 
Kxci!S8  of  curlKihydi-atea  gives  rise  to  energy,  and  leads  to  the  dr|w«ition 
of  fat,  ExccM  of  albumin  involves  increase  of  oxidation  proces-ses.  Hut 
.Cbese  are  spent  on   il«  own  conihustiun,  and    hence  very   little  of  the 

irplua  energ)'  is  left  at  tliu  dis]K>Kal  of  the  htHly. 

The  imfKirtiLnce  of  these  conclusions  is  thut  the  quantity  of  tissiM 

ttoplasm  and   di-nintegnition   of   prol-oplasm   is    detennined  by    the 

exchanges  in  energy.     Uoth  fat   and  car  1k) hydrates  thus  s}iare  protein 

diiintegralion,  fat  )H<jng  less  etlective  than  carl>i>liyclrat«s.      The  result  of 

tht.>i  is  lliut  an  incrcjuioil  retention  of  lh(!  nitrogen  of  the  foiN]  and  of  the 

■lisftues  can  W  ofTuctod  both  by  excess  of  fats  and  carhohydmtet^.  and  by 

tceaa  of  albumin,     llie  daily  retention  of  nitrogen  which  may  thiis  be 

ight  about  by  overfeeding  is  as  much  as  3  to  ■'>  grams  of  nitrogen. 
Vjtfa  excels  uf  protein  nloiu'  the  retention  is  much  less,  )  to  3  griuns. 
This  nitrogen  gain  is  absolutely,  as  well  as  relatively  to  the  simnltAnoous 
(bruiiition  of  fat,  greatest  in  those  convalescing  from  severe  acute  diseases  ; 
it  is  less,  but  still  considerable,  in  patients  p^e^'iouRly  in  a  state  of 
inanition ;  it  is  least  in  those  who  are  already  well  nourished.  Tlio 
protein  thus  compulsorily  saved  by  over-feeding  does  not  remain  in  the 
blood  and  lymph,  hut  is  deposited  in  the  cells  as  "reserve  stock" — 
analogous  to  the  excess  of  glycogen  or  f.'it  in  cells  (von  Xwinlcn). 

2.  The  effect  of  over-feeding  on  the  functions  of  the  liver.^ 
But,  as  just  seen,  the  aniunnt  thus  stored  up  is  small  in  proporliun  to 
that  bmlcen  up  hy  oxiihttirin  and  other  prrjeessea  The  increased 
proteolysis  thus  necessitated  by  over-feeding  must  involve  a  corresponding 
increase  in  the  number  and  forms  of  the  by-products  of  protein  metabolism. 

11  must  also  involve  a  great  increase  of  the  oxidation  prucesses  necessary 
to  efTect  thin  di<iintegralion,  wilIi  a  com-sjionding  diniiniituin  of  thpse 
pn»c(!sses  available  fur  ollmr  purposes  such  as  thu  ultimate  disposal  (by 
uxidation)  of  the  products  split  ofl'  from  protein  in  the  first  instance. 
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Among  these  products  arc  many  more  or  less  toxic  ;  and  others,  such  ac, 
urio  acid,  ohicHy  formed  hy  tbc  ticUvity  of  the  lymphoid  cells  in  the 
gkstro-intostinid  mucosa,  and  capLblu  of  boiiig  split  up  by  oi:)dation  into 
urea  and  oxalic  nctd.  A  purticalar  .set  of  Hver  distui'binces  is  thus 
associated  with  excess  of  meat  diet,  namely  (1)  diminished  detoKJcotton 
with  all  ttorc^  of  general  symptoms  {rule  p.  40)  as  \Xj&  manifestations; 
(:J)  diminished  destruction  of  uric  acid  with  incrcH-tsed  excretion  in  the 
urine  (lithuria),  or  with  increased  retention  in  the  Iwly  (uric  acid 
diathesis,  gont).  The  liut-menlionod  (uric  acid)  manifestations  of  hepatic 
inadequacy  are  3iot  necessarily  confined  to  l«r;ie  feeders.  They  may  also 
be  found  in  spare  eaters,  who  appear  to  be  luiable  to  deal  with  the  uric 
ar:id  deriMrd  from  the  mixlemte  amuiuit  of  urir -acid- forming  Hubstjuices 
(purine  Iku^iw)  in  a  normal  diet.  To  what  tixt«nt  tliiH  may  lie  due  \f>  (1) 
incnsised  or  petverted  activity  of  the  mas*  of  t^nuphoid  cells,  in  the 
gastro-intestirtal  mucosa  and  eli^ewheri^.  by  whose  agency  these  purine 
substances  are  chiefly  broken  up,  or  ("2)  to  inadequacy  of  the  Itver  in 
dealing  with  the  uric  acid  ao  formed,  is  not  clear.  But  our  linowlcdgo 
tliut  in  certain  antmnis,  for  example,  birdit,  uric  iLcid  takes  the  phuie  of 
tlic  urcjL  of  mammals,  and  that  in  them  the  liver  is  as  impoitant  in  the 
formation  of  uric  acid  as  it  is  for  the  formation  of  urea  in  mammals. 
undoubtedly  suggests  that  in  man  aUo  the  liver  ia  concerned  with  the 
meUtboHsm  of  uric  acid,  and  ibat  disturbances  in  the  formation,  excretion, 
and  reU^ntion  of  uric  acid  may  denote  hepatic  inadequacy.  Tbc  teaching 
of  Murc'hison,  who  consideicd  that  "  lithuria  "  was  as  ini|>ortanl  a  manifesta- 
tion of  hepatic  diaturbaiice  its  glycosuria,  thus  receives,  if  not  the  entire 
conltrmaLion  which  he  claimod  for  it,  atrong  supjmrti  from  comparative 
physiology  as  well  as  fi-om  actual  clinical  experience.  Hut  lliis  cunclnsion 
does  not  necessarily  involve  the  further  one  frequently  atwcheil  to  it  hy 
certain  observ-ers  who  assert  that  the  symptoms  are  due  to  the  uric  acid 
itself,  and  that  uricnemia  ia  the  essential  cause  of  the  various  elliwts  which 
mav  be  asaociuteil  with  it  {mle  p.  ^tt). 

(^niilitutiiTf  i'hiliti/fS  in  \ilroyeii/nt.s  P'xfretUin  us  un  Jicidi'itce  of 
Fttiictwiidl  Liter  Viflurbant't: — Interesting  as  the  foregoing  e^-idencca  of 
the  liver  disturtjance  manifested  by  and  jissociated  with  quantitative 
vai-iaiitms  in  the  exci-etion  of  nili-ogeii  nuiy  hv,  of  st-ill  greater  int<;iYSt 
nnd  importance  are  the  evidences  of  such  disturlKince  affordeil  by  the 
qualitative  changes,  namely,  the  relative  amounts  and  proportions  of 
the  \-!irioiw  nitrogenous  ]iroducts  excreted  in  the  urine — mta,  ammonia, 
in-ic  acid,  oxalic  acid,  and  in  rarer  cases  the  amide  acids  leucine  and 
tyrosine. 

tf^rra.  Awmoiiia. — So  far  as  diaturlmnce  of  liver  function  ir  con- 
cerned, chief  inigjortance  attaches  to  the  proportions  of  urea  and 
ammonia  i>re8ont  in  the  luinc.  Urea  is  normally  formed  by  the  liver — 
cbieHy  from  ammonia  carried  to  it  in  the  jmrtal  blood  from  the  intestinal 
tract;  to  a  certain  extent  also  from  protein,  inUtrmetliale  pri«luela  such 
as  leucine  and  glycoeoll,  ami  probably  aiKU  by  deciimpo^Iliuii  of  the  purine 
bases  or  uric  acid.     Vaiiations  in  tha  proportions  of  the^e  substances  in 


the  urine,  o»pi'ciiilly  of  ureat  ami  Ammonia,  may  therefore  denow  functiontil 
inuicquacy  of  the  tiver.  Thiis,  in  acute  yellow  atrophy  of  the  liver, 
and  in  other  3cut«  and  chronic  lesiuns  of  the  liver,  not  only  is  the  total 
excretion  of  urea  ;i;rofttIy  Jesicncd,  but  ita  phwe  is  largely  token  by 
animoniA  and  intermediate  nitrogenous  products,  KUch  as  leucine  niid 
tyrosine.  The  total  iimount  of  ureft  may  he  bo  reduced  timt  it  can  only 
be  detected  in  tnice».  Insteiul  of  the  avenige  10  gmmK  in  Btnrvation. 
20  granu  on  a  low  diet,  and  30  to  40  grams  on  a  full  diet,  figures 
as  low  a»  O'i,  O-'J,  3-b,  7'2,  and  9"6  grams  have  heen  found.  Of 
still  uiure  interest,  however,  ie  the  fiistnrtnincc  in  the  nitio  of  unra  to 
olhtT  nitrognnoufi  pmducta,  especially  to  ftmmnnia.  Tn^titad  of  the 
niinual  90  per  cent,  the  urea  may  only  constitute  81,  TO,  75,  71,  or 
5'2  per  cent  of  the  touil.  At  the  same  time  the  percentjige  of  am- 
monin  may  rine  from  thu  nonnul  (3  to  r>  per  cunt)  to  over  4,  1>,  12,  16, 
18,  or  even  as  high  as  37  per  cent.  Taken  by  itself,  this  incroa»e  of 
ammonia  might  bo  held  to  denote  great  functional  inadequacy  of  the 
liver,  rendering  it  uiuible  to  transform  ammonia  into  urea.  But  this 
increase  in  aramonia  is  not  necessarily  or  exclusively  the  rcault  of 
inactiirity  of  the  liver.  For  the  increased  percentago  ol  ammonia  may 
de]icnd  on  the  ammonia  having  formed  f«ome  combination,  for  fxnniple, 
with  acida,  before  reaching  the  liver,  which  prevents  it«  conversion  into 
tirea,  and  thus  leads  to  its  appearance  unchanged  in  the  urine.  There 
u  evidence  that  this  is  the  case,  and  that  in  acute  yellow  atrophy,  and 
other  conditions  (c?.  diabetes)  in  which  the  percentage  of  ammonia  iii  the 
urine  is  increased,  organic  acids  jire  formed  in  itirreaswl  qiiantity.  Thus, 
sarcolactic  and  fatty  acidt;  are  found  in  acute  yellow  atrophy  and  phos- 
phorus poisoning:  acetone,  diacetic,  and  /3-oxybutyric  acid  in  diabetes. 
The  increased  excretion  and  proportion  of  ammonia  with  corresponding 
diminution  in  the  amount  and  projHfrtion  of  urea  may  thus  Iw  due  to 
tlie  **  acidofliH,"  and  not  to  inactivity  of  liver  fuiu^ion.  Conclusive 
evidence  uf  this  in  afforded  by  Miinzer's  work  (189.1}  on  phosphorus 
poisoning.  He  found  that  the  increjised  excretion  of  ammonia  (10-18 
per  cent)  present  in  cHxes  of  acute  phoHplmnis  poisotiitig  'i»  ihu\  to  acid 
formalion^nol  to  functional  iaaolivity  of  tho  liver,  for  it  could  be 
({uickly  dimiiiiahed  by  aduiinistmtion  of  large  doses  (6  grams  daily) 
of  bicarbonate  of  sodium,  a  fall  from  over  10  per  cent  to  G  per  cent 
being  thus  effected  by  the  second  day.  Even  though  increa&cd  excretion 
of  ammoDia  does  not  of  itself  denote  hej^atic  inadequacy,  but  merely 
inetvased  acidosis,  its  signitiotnce  in  relation  to  liver  di)(turbiuice  still 
remuna.  For  it  is  especially  with  severe  dinturbances  of  liver  function 
(diabetes,  acute  yellow  atrophy,  cirrhosis)  that  this  acidosis  and  increased 
excretion  of  ammonia  arc  found ;  there  is  always  the  possibility  tliat  tho 
acidosis  may  Ito  due  to  increoaeil  formation  of  acids  in  the  liver,  from 
the  proteins  of  its  own  .substance  in  acute  yellow  atrophy  and  finm  the 
fat-.<i  in  dial>eteK.  Ap:irt  from  thette  prifisibiltLies,  then,  combination  of 
ammonia  with  the  organic  acids  and  its  pfissitge  through  the  liver 
unchanged  involve  possibilities  of  severe  disturbance  of  liver  functtoci. 
VOU  IV. — PT.  I  O 


For  in  order  to  maintain  nitrogonous  equilibrium  in  the  liver-cell,  the 
nitrogenous  food-Btiift*  must  be  digested  in  mich  c|uantities  iind  in  suuh 
form  that  the  ammonia  produced  in  the  digestive  tnict  is  sufficient  to 
maintAi'ii  the  intracelluliir  jilkalinity  of  the  liver-cell.  In  health  there  is 
always  the  excesi  of  ammonia,  but  it  is  lower  on  vegetable  than  on 
animal  food  Tbo  presence  of  the  small  quantity  normally  found  in  tJie 
urine  (0*6  to  1  gram  daily)  in  du**  tn  its  mrnbiiiation  with  niint^rul 
ftvids  Ket  Uv0  in  the  botly.  After  lulniitiistnition  of  hir^^e  quantities  of 
hydrochloric  acid  it  Is  largely  increased,  thr-ee-fourths  of  the  hydro- 
chloric acid  rcap|>earing  in  the  urine  combine<l  with  ammonia.  The 
ndminiHt]*HtJon  of  organic  uci'U,  on  the  othur  luind,  U'uilit  to  no  inercjuiu  of 
ammonia  bitvuutio  ihuy  innlorgo  direct  t'uitiliUKtiim  in  iha  bo<ly  to  form 
carl)ornc  add.  The  organic  acids  forioed  in  the  bocly  (acetone,  diacetic, 
/J-oxybtttyric  acid)  do  not  undergo  combustion,  but  behave  like  mineral 
acids,  combining  with  ammonia  to  form  neutral  a&lU.  Such  acids  may 
be  forrnwl  in  coiisidorable  amount  in  the  [jormal  body  when  cai-bo- 
hydnites  are  totally  withheld,  and  a.  purely  flesh  and  fat  diet  is  given. 
In  diabetes  large  quantities  of  diacetic  and  jt^-oxylmtyric  acids  may  be 
oxrrctod,  and  the  amount  of  ammonia  may  rise  up  to  2  or  even  10 
grams  in  the  twenty-four  hours,  and  may  constitute  as  much  as  25 
to  40  per  cent  of  the  totjil  nitrogen.  Alkalis,  conversely,  lead  to  a 
diminntion,  and  to  that  extent  infliience  the  tirott-formitig  function  of  the 
liver.  Thus,  12  grama  of  bicarbonate  of  sodium  lead  to  a  diminution 
of  the  ammonia  excretion  by  two-thirds.  Similarly  the  increased 
acidosis  and  ammonia  excretion,  due  to  a  purely  meat  diet,  can  be 
reduced  to  a  fourth  by  giving  20  gi-ams  of  bicarbonate  of  sodium 
daily  for  sevenil  tiays — a  jK)int  of  importjtnce  to  meat  e:t.ters. 

These  variations  in  acidosis  and  consequent  ammonia  excretion  must 
to  a  certfl-in  degree  influence  the  work  of  the  liver  in  urcji  formation. 
Bnt  80  long  u.s  the  amount  of  uncombined  aninionia  rejiching  the  liv 
iH  suflieiently  greiit,  ai^  ruprunented  by  its  total  excretinn  of  urea,  van: 
tions  in  the  relative  projiortious  of  ammonia  coHvert^d  into  urea  or 
excreted  respectively  need  not  ciiuse  any  special  disturbance.  The 
position,  however,  is  different  wheu  acidosis  is  associated  with  cither 
<liminia)ied  intake  of  fooii  or  infibility,  from  vomiting,  to  retain  food,  or 
with  diminution  of  the  liver  substance  aa  m  cirrhosis.  The  amount  of 
ammonia  reaching  the  liver  may  then  lie  so  absolutely  reduced  that  the 
intracelluhir  alkalinity  of  the  liver-cell  necessar}'  to  maintain  its  nitro- 
gonoiw  equilibrium  is  unduly  reduced.  There  then  arise  the  profound 
disturbance-s  so  commonly  associated  with  the  later  stages  of  ciiThosis- — 
not  only  the  urinary  changes  iibovo  rofcrred  to,  such  as  diminished 
proportion  of  ureii,  increase  of  ammonia,  presence  of  leucine  and  tyrosine, 
denoting  disturbance  of  proteolysis,  but  also,  and  far  more  strikini;,  the 
losJc  symptoms  of  vomiting,  drowsiness,  delirium,  and  finally  coma 
denoting  prf)found  diftturhanee  of  its  antitoxic  functions.  Lastly,  in 
fortunately  rare  oases,  the  alkalinity  of  the  cell  may  fall  even  below 
the  point  necBBsaiy  to  keep  its  own  acid  proteolytic  ferments  in  check. 
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The  liver-cell  then  digeate  itself,  &nd  the  case  presents  the  Euluinatiiig 
toxic  features  of  actit^  yellow  atrophy. 

Vr\f  Acui. — The  metabolism  and  excretion  of  uric  acid  are  largely 
indeiwrnlont  of  the  ordinary  iiitrogonous  economy,  and  follnw  lawtj  of 
their  own.  It  arises  from  the  oxidation  of  the  niiclcln  tiodics  of  tho  food 
and  choee  of  the  body,  and  also  partly  from  preformed  niiclein  faasei 
such  Hs  x&uthine,  guanine,  adenine,  h}'])oxanthine  (the  xanthine  or  purine 
Inset).  Organic  extracts  of  the  liver,  spleen,  and  other  organs  arc  able 
to  oxidise  these  Imses  into  uric  acid,  and  a  similtLr  conversion  is  effected 
in  \\w.  living  body.  T'ric  acid  is  fnrnie<l  fn)m  tlii-m  nnly,  and  nut  from 
tlir  difintngratini)  uf  Mmplo  allniminous  liiMlit-s ;  hmvever  g]"c;itly  the 
nitrogenous  meuboliara  la  increased  by  such  albumin,  the  amount  of 
Uiic  acid  excreted  \%  not  affected.  The  old  l>clief  that  there  must  be  a 
relation  Iretwoen  the  total  nitrogen  and  the  uric  acid  excreted  therefore 
no  longer  holds  gotKl,  and  the  i)UoLicnl  can  lluctuatu  from  1 :  25  to  aa 
low  as  1:  125.  l>iet  is  the  factor  of  chief  im[>ortance  iiiHnencinj;  the 
excretion  ol  luic  acid  (exogenous  origin  of  uric  acid).  Uric  acid  of 
exogenous  origin  is  higher  on  a  muit  diet,  which  cunljiin:}  nuu-h 
iiuclein,  than  on  a  ve-^fUdile  diet,  since  vegolJiMe  foods,  with  (ho 
exception  of  pulses  (M'alker  Hall),  contain  hut  small  amounts  of  purine 
Iwjdies.  These  latter  are  also  present  in  beer  and  jwrter.  Endogenous 
uric  acid  is  derived  from  the  nuclein  bodice  of  the  tJEJiUo*,  and  also  from 
free  purine  bases  present  in  the  muscles.  It  does  not  cease  even  after 
thirty  days'  ab&tinence  fn>m  food,  although  it  falls  rapidly  after  foo(.l 
is  witiibehl.  The  amount  may  lie  det-erminod  by  feeding  on  a  ndlk  and 
vegetable  diet  poor  in  purines.  Investigiitions  carried  out  on  these  lines 
(Biuian  and  Walker  Hall,  1903)  have  led  to  the  important  conctusiou 
that  this  amount  varies  much  in  diflbrcnt  individuals ;  whereas  the 
excretion  of  exogenous  uric  acid  (from  the  nucteins  of  the  food)  is  the 
same  f(»r  ditTercnt  imlividuals.  The  alieolute  amount  of  nric  acid  ex- 
creted therefore  dojHinds  mainly  on  ihe  food  eaten  (Ilosenfeld  and 
Orgler,  lt<HG,  Siv«n.  lyOO).  La  starvation  -180  mgma.  of  lu-ic  acid 
ore  insaed  ;  whih^t  600  gnns.  of  meat  give  rise  to  809  nigroe.,  and 
lti50  grma.  of  meat  to  1230  mgniti.  uf  nnc  acid  in  the  urine.  Beef- 
tea  has  the  same  effect  as  meat,  340  jrrms.  of  heef-lea  giving  rise 
to  790  mgms.  of  luic  acid  (Siven).  The  ingeation  of  ghuids  rich  in 
nuclei,  such  as  thymus  or*pancrea8,  may  raise  the  excretion  of  uric  acid 
to  L»000,  3000,  w  raon-  millignims. 

The  uric  aci*l  fornuHl  in  tho  lH)dy  is  noi  jiecossarily  all  exrrete*!  ;  it 
is  in  part  decomposed,  burnt  up  by  oxidittion,  and  foi-ms  urea.  The 
Amount  so  transformed  varies  at  different  times  and  in  different 
indivi'lualti.  Hence  an  increase  of  uric  acid  excretion  may  be  due  to 
de6cient  disinte^atioii  of  urie  acid  in  the  body,  as  well  as  to  an  in- 
craaMxi  intake  in  the  food  or  to  an  increased  destruction  of  the  nucleina 
of  the  tissues.  Whether  it  may  also  be  due  to  an  increased  retention 
id  washing  out  of  uric  acid  is  not  so  easily  determined  \\\  health, 
Ithough  this  probably  occurs  in  gout  and  in  numy  oilied  conditions. 


The  further  '|uestion  whether  uric  acui  is  ibitned  syiitheiiciUly  is 
nl8o  uiisotUed.  The  hody  can  ccrloiiily  form  nticlco  proteins,  and,  therv- 
foro,  also  nucloio  basos,  from  n  diet  free  from  miclein,  and  from  such 
Duclein  buee  uric  acid  mAy  suhsei^uently  be  produced.  But  whether  it 
can  also  be  formed  syiichetlcally  from  lower  producia,  such  as  urea  or 
^lycocoll,  is  not  clear  in  the  case  of  man.  Uric  acid  is  certainly  pro- 
duced in  Uii«  way  in  birds  and  reptile-n;  the  mnjor  iKirtion  ui  tJieir 
nitrogenous  excretion  is  in  the  form  of  uric  acid,  luid  is  of  aynlhelic 
origin,  juat  as  urea  is  in  mamm&lii,  this  synthesis  being  effected  by  the 
liver.  It  has  Iieen  maint-ained  (Wiener,  1899)  that  the  same  process  ilso 
uucurs  in  mumninlK,  am]  that  the  dilTcntiice  Imtwi'en  them  and  btnU  is 
<piitntiUitive  not  tjualitativo  ;  but  as  yut  thei-e  Ik  no  direct  ox|H:nuurntal 
proof  that  uric  acid  is  «o  formed.  The  fios^ible  origin  of  uric  acid  by 
synthesis  as  an  alternative  to  the  formation  of  urea  is  of  9i>ecial  interest 
in  coiiTicxiaii  with  liver  disturlmuces.  It  forms  the  \>&m  of  the  opitiiou 
commonly  held,  more  particularly  as  iho  outcome  of  Murchison's  writings, 
that  lithaemia  and  lithiiria  are  in  a  special  degree  a  mjinifestation  of 
liver  di&turlmnce — evidence  of  nomo  altei-ed  metaboliiim  (uric  aci 
diathesis).  In  sup[x>rt  of  this  it  may  be  urged  that  iu  certain  ytenoi 
the  excretion  of  uric  acid  on  a  purine  diet  far  exceetis  the  limits  observed 
in  health  (Lehmnnn,  189!^,  anrt  Dapper,  1H91),  and  that  thiit  continues 
for  many  days  aftflrwanls  (lioMuf«ld  and  Orgler,  1896).  Whether  this 
arises  from  an  increased  formation  of  endogenous  uric  acid  (from  the 
tissHM),  or  from  interference  with  the  normal  coralnistion  of  the  uric 
acid  already  formed,  or  from  modification  of  the  normal  process  of  ui-ea 
synthesis  iind  ita  Hubstitiition  by  uric  acid,  (.vimnit  hf  definitely  decided. 
As  I'aganU  the  site  of  forctiiition  and  disintegration  of  nrii-  acid,  in  hii 
the  liver  is  the  exclusive  seat  of  formation  of  uric  ncid  (.Minkowski,! 
1886).  But  in  mammals  the  formation  of  uric  acid  fwrn  nuclein  bases  ts 
not  conline<l  to  the  liver;  it  may  take  place  in  most  organs,  especially, 
howuver,  in  the  chief  glaridt;  (liver  and  sph-en)  and  in  niuBcle.  The 
formation  of  uric  acid  by  oxidation  in  eiisily  demonstrated  during 
autolysis  of  the  liver.  The  organs  which  form  uric  acid  are  also  capable 
of  destroying  it,  es^^ecijdly  the  liver,  kidney,  and  muscle,  The  oxoretioi 
is  aHected  l>y  the  uduinistratiori  r>f  Urgo  ipmntiiie^  of  butter  and  sugar* 
in  subject*  of  the  uric  acid  diatheaia.  It  is  not  aflected  in  any  special 
manner  by  Hushing  the  system  with  water.  'Thus,  for  the  lai^^e  group 
of  casefl  included  by  Murchison  under  the  title  of  lithaemia,  and  re- 
ganled  by  him  as  in  a  sjwcial  dt>grec  the  result  of  functiotial  disorder  of 
the  liver,  the  functional  disturbances  which  undoubtedly  do  occur  are  not 
nccessiirily  the  jirimary,  and  may  not  be  even  the  most  inijiorUint ;  in  all 
probability'  they  are  really  sfcoudary  to  disturl>aiic6»  initiated  elsewhere, 
perhaps  in  the  gastro-intostinal  area.  The  increase  of  uric  acid  and 
urates  may  Ihj  ttn  evidence  of  changes  in  lymph-forming  structurea, 
rather  than  in  tho  liver. 

Thus,  with  regard  to  the  assumed  connexion  between  increase  of  oric 
acid  aiul  of  urates  in  the  urine  and  livor  disturbance,  some  modification 
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of  our  viewB  is  rendered  necessary  in  the  light  of  recent  knowldclge. 
For  somt;  obBervations  indiciite  tliat  uric  ucid  iniiy  have  more  thitii  oiio 
origin  in  the  body — not  merely  by  synthesis  of  urea  and  glycocoll  in  the 
liver  (or  kidney,  Lnff),  Imt  indvj.vent!unLly  of  the  liver  fcom  the  niiclein 
coiutitueut  uf  ct-lU  gcnenilly,  esjieviully  lympbiitic  cells.  Hence  in  moist 
cwee  increase  of  urates  and  nric  acid  reprosunts  b.  disortlor  uf  tlu!  lilood  or 
lymphatic  tissues,  especiAlIy  of  the  gastro-iniestinaJ  nnicoai,  rather  than  of 
the  liver  itself.  There  is  found  to  be  a  parallelism  between  the  excretion 
of  nric  acid  and  the  number  of  leucocytes  in  tlie  bIoi.Kl  ;  iiicrcuK-  of. 
leucocytes  after  food  is  Hccompfiiiied  by  (in  increased  excretion  of  uric  acid  ; 
diutinutton  of  the  leucocytes  during  innnition  l>y  a  diminished  excretion, 
(juioine,  which  reduces  the  number  of  leucocytes,  diminishes  the  excretion 
of  uric  acid  ;  pilocarpine,  which  causes  a  decided  increase  of  leucocytes, 
inerenses  the  uric  acid.  This  connexion  between  Icucofytosis  iind  uric 
ttcid  excretion  in,  however,  Ijest  shewn  in  leucoeytbfieniiji.  The  excretion 
of  uric  acid  in  this  disease  is  notably  increased,  somotinios  more  thitn 
doubled .;  the  source  of  the  uric  acid  in  these  cases  has  been  shewn  to  be 
nuclein — the  suljstJince  which  forms  the  main  L-oii»tituent  of  the  nuclear 
]Hirt  of  cell.  The  admin  is  Iration  of  niicluin»  and  fuocla  rich  in  purine 
iKxIiea,  such  as  thymus  gland,  causes  an  increased  excretion  of  uric  acid. 
According  to  Uorbacxewski,  the  chief  seat  of  origin  is  the  lymphatic 
elciaento  of  the  lipleen  ;  though  it  likewise  apfKurs  that  uU  organs  of 
the  body  contain  sidwtiiiu'cs,  of  the  naUire  nf  nucleins,  cu|»able  utidor 
given  ).-4indili(ms  of  lN*iiig  ttplil  Uji  into  uric  acid,  but  iionu  sn  richly 
as  the  Hyileeii.  It  is  proltable  that  the  increase  of  mic  acid  whiclt 
rapidly  occurs  after  digestion  of  food  is  directly  related  to  the  lencocytosis 
ftnd  to  increased  activity  of  the  lymphatic  elements  generally  <)>otb  of 
the  spleen  and  the  gantro-intcfitinal  nnicosa)  which  always  occur  at  this 
jH-riod.  The  rise  tn  the  nric  acid  excretion  is  related  to  this  increase 
of  leucocytes,  not  merely  to  the  f<KHl  UiUen ;  for  in  those  exceptioiial 
cases  in  which  no  leucoc.vtosis  occurs  after  digestion  of  foud,  tlie  increase 
in  uric  acid  is  also  wanting.  The  increase  of  urates  and  nric  flcid  in  the 
nrine  may  thus  denote  functionjil  disturbance  of  lymphatic  structure* 
rather  than  distiirliance  of  liver  function. 

yX<!  Excretion  c^  Oi^ic  jicid. — Im]HirtAneft  has  long  been  attached 
to  oxalic  acid  as  a  possible  evidence  of  functional  disturbance  of  the  liver. 
Certiun  clinical  .•43-mptoms,  such  as  neunuitheiiiii  and  dcningcmcnts  of 
digestion,  bring  refcn-i^d  to,  or  ass(KMated  with,  it»  ]ireaciice  in  the  tirine. 
The  oxalic  acid  of  tho  urine  is  partly  exogenous  or  derive«l  from  the  fooil, 
such  as  coffee,  tea,  green  vegetables,  and  iiartly  endogenous  or  formed  by 
the  body  ilsclf.  The  amount  of  oxulic  acid  absorbed  from  the  food 
riopends  largely  on  gastric  cimditiona,  the  hu-ger  the  quantity  of  acid 
formed  in  the  stomoeh  or  iiitroduce<I  into  it  the  nioro  oxalic  aa\i\  appears 
in  the  urine ;  anrl  its  amou'it  is  re<lnced  liy  tukirig  alkalis.  But  oxalio 
acid  is  alio  found  in  the  ti.ssues  for  it  is  exci-cted  whan  the  fomi  is, 
practically  8|>eaking,  free  from  oxaktes.  The  daily  excretion  in  man  in 
health  is  about  III  millignuub,  and  often  fonns  a  deposit  of  oxalate  of 


lime  in  the  urine,  but  the  quantity  of  oxalic  acid  present  as  sediment  is 

far  from  being  a  measure  of  tlie  total  amoimt  present.  The  sepamtion 
of  crystals  depends  chiefly  on  the  acidity  of  the  urine,  the  ratio  of 
cnlcivini  to  inngiiesium  present,  find  on  the  presence  of  idlcalis.  The 
amount  of  oxalic  ncid  present  clejwndi*  largely  on  tho  character  of  the 
vegotahld  foods  taken,  and  on  the  prnce^es  in  tho  digestive  tracL  Itit 
appearance  in  the  urine  is  therefore  largely  the  result  of  digestive  pro- 
ce!«ses.  It  is  greatest  on  a  diet  of  flesh  alone,  especially  gelatine. 
Another  jmaaihls  8onn:o  is  from  tho  nncleins  nf  piiiines  conljiined  in  the 
foixl,  the  sulwtaiicB  fnim  which  uric  acid  i»  also  dei-ived.  The  increased 
excretion  of  oxalic  acid  may  bo  caused  by  tho  administration  of  thesa>j 
bodies.  Uric  acid  itself  has  long  been  regarded  na  a  probable  source  o( 
oxalic  acid  on  account  of  it^  hohaviour  towards  oxidising  agenttt  in  test- 
tulH)  L-x[>crimontf;.  Thutuxalicacid  cjin  bo  formed  in  the  organs  has  beon 
shewn  by  tho  digestive  oxporiments  of  SHlkowski.  On  adding  uric  acid  to 
surviving  liver,  oxalic  acid  is  produced  :  it  can  also  bo  produced  by 
digesting  uric  acid  with  blood.  It  would  appear,  therefore,  as  if  its 
foi-mation  in  tho  body  was  u  secondary  reaction  due  to  local  disturbance 
from  oxidation  procoases,  possibly  in  the  liver.  Another  possible  sour-ce 
of  precursors  of  oxalic  acid  are  the  carbohydrates,.  specLilly  glucose, 
and  the  closely  allied  compound  glycocholic  acid.  By  the  excessive 
administration  of  these  subsLnnces  Ky  the  mouth,  the  amount  of  otiJic  acid 
in  the  urino  and  especially  in  the  liver  (Mayer)  is  increased.  The  isolat«l 
liver  on  digestion  of  glycocholic  acid  forms  oxalic  acid.  There  is  evidence, 
therefore,  that  both  carbohydrates  and  proteins  are  possible  sources  of  | 
oxalic  acid  ;  that  the  liver  is  a  possible  seat  of  its  formation,  and  to  that 
extent  increase  of  oxalic  acid  may  be  an  indication  of  functional  dis- 
turltance  of  tho  liver.  But  whilst  this  is  so,  it  is  still  doubtful,  as  .sheu'n 
by  Minkowski  (1904),  how  much  of  this  oxalic  .ucid  fornipition  is  to  l>e 
referred  to  Kiniple  fermentative  cbangeK  in  the  iligealive  tract — thiit  is  to 
say,  alimentary  origin,  and  hr>w  much  to  true  tissue  metabolism,  e.g.  of  the 
liver,  that  is,  cndogcnoiis.  In  relation  to  hepntic  ilistnrbance  the  |toint9  of 
greatest  interest  are,  (I)  that  uric  iiciil  can  by  dxidatiun  be  rpsolvud  intQ 
urea  and  oxalic  anid  ;  and  (2)  tlint  this  change  can  l>o  earricfl  out  by  the 
liver  outsiilii  the  body  in  the  process  of  self -digestion  (S;Ukowaki). 

R  Disturbances  connected  with  Antitoxic  and  Excretory 
Functions. — The  toxic  products  formed  in  digestion  or  arising  from 
iiiteitinal  putrefaction  include  not  merely  the  rceognisablo  products, 
ftuch  Mi  pruLeoties  and  peptones,  leucine,  tyrosine,  glycocoll,  xanthine  biuies, 
indole,  and  ammonia,  but  many  others  of  undetermined  nature,  tho 
existence  of  which  can  only  be  judged  by  their  eOects.  The  antitoxic 
function  discharged  by  the  liver  in  relation  to  such  products  is  of  the 
highest  importance.  Vegetable  alkaloids  and  putrefactive  poisons  lose^ 
without  exception,  one-hrilf  or  more  of  their  poisonous  properties  in 
passing  through  the  liver.  The  Hver  converts  them  into  less  poisonous 
compounds,  largely  by  the  agency  of  its  carbohydrates.  The  less 
glycogen  the  liver  contains,  the  less  its  autitoxic  power.     It  regains  tiiis 


power  when  it«  glycogen  in  incresxseil  by  administration  of  sugiir.  The 
antitoxic  power  doe«  not  depend  on  the  glycogenic  content  alone,  Imt  also  on 
the  whole  of  protein  mat-tiiial  of  the  liver.  The  toxicity  of  the  un'nt;  in 
casM  of  severe  hepatic  iliiujA»G  is  tnureaAed,  poisons,  fomiefl  tliiring 
digMlion  and  intestinal  putrefaction  and  usually  rendered  hai-udess  liy 
the  liver,  being  excreted  in  the  urine. 

This  power  of  arresting  poisons  is  one  of  the  most  important  func- 
tions discbargei)  by  tlic  liver,  ns  it  prevents  the  escape  into  the  general 
blood  current  of  crude  products  of  digestion,  nmny  of  which  possMft 
poMonoiu  proi)erties,  ThuH,  Uogcr  (1^93),  expcnmeniiiig  on  guinea- 
pigs,  found  that  a  watery  extract  of  liver  was  some  sixteen  times  more 
poisonous  than  that  of  muscle,  and  about  Qve  times  more  poisonous 
than  that  of  kidney. 

Then>  are  two  seta  of  obnorvations  with  r^ard  to  the  action  of  thp 
liver  upon  strychnine:  JAquiis  found  that  a  lUtm:  of  074  niilligram 
per  kilo  injected  into  the  portal  vein  of  a  dog  caused  scarcely  any 
noticeable  effect,  whereas  lesR  than  the  half  of  ihi.s  dose  {0'3C*),  injecteil 
directly  into  a  peripheral  vein,  killed  the  aniiiutl  in  tliree  iniiuites. 
Kogur  made  u  numWr  of  camjuinitive  oxiieriment^  uri  bciUthy  frogs,  and 
on  frogs  depriretl  of  the  liver.  (The  latter  animals  live  four  to  live  days.) 
Whereas  a  healthy  frog  survived  the  injection  of  0'03  milligram  of 
strychnine  for  forty  houi-s,  a  smaller  done  {0'02)  killed  the  liverlesa  frog  in 
eovent«en  hours.  The  results  wore  still  more  striking  if  sraaller  doses 
were  injected  more  gr-a«lually  (over  an  hour).  Tims,  a  heidthy  frog 
received  O'OIG  milligram  siilicutancoiisly  mthout  any  ill  clfect ;  whereas 
a  smaller  dose  (0*012)  Idlled  the  liverlesa  one  with  violent  convulsions. 
As  regards  atropine,  some  interesting  experimcnbs  of  Kotliar  (1893) 
made  on  dogs  seem  to  ]>oini  to  a  simitar  conclusion,  namely,  that  the 
liver  has  a  proteoUng  power  jigainst  its  action.  If  the  poison  were  made 
to  pass  through  the  liver,  the  animal  was  more  resistant  than  in  the 
cue  of  direct  injection  into  the  general  blood  current.  As  suggeste^l  by 
Sir  Lwider  Bnmton.  some  interference  with  thi»  functinn  of  the  Hver 
in  regard  to  Utxic  prochicts  reaching  it  from  the  intestine  is  pmb- 
ably  accountable  for  certain  of  the  more  common  symptoms  usually 
ascribed  to  disorder  of  the  Hver,  such  as  a  bitter  taste  in  the  mouth, 
giil<liness,  cloudiness  of  intellect,  drtiwsiness,  irricabiJiiy,  depression. 
Products  whicfi  the  healthy  liver  ordinarily  destroys  may  cscajxj  into 
the  general  bloiHl. 

The  importJince  of  the  antitoxic  fuiictioiia  thus  discharged  by  ihe 
liver  may  be  best  appreciated  when  regard  is  bad  to  the  niunber  and 
variety  of  toxic  products  fonncil  within  the  gastro-iutcslinal  tract  In 
hottltb  and  disease.  The  sources  of  the  poisonous  substances  arising 
in  the  gas ti-o- intestinal  tract  are  numerous ;  they  may  be  obtained  from 
the  food-fltutTs,  or  fmm  the  secretions  and  excretions  of  the  body  that 
enter  the  alimentary  canal ;  and  they  may  be  formed  either  by  the 
digestive  ferments  or  by  tho  bacteria  of  the  intestinal  contents.  The 
part  played  by  the  liver  may  lie  illustrated   by  the  case  of  umuioniu. 


As  shewn  by  Xvncki  Jind  Pawlow,  ammonia  is  formed  tri  «II  orgnnR,  or, 
ac  any  rate,  is  present  in  all.  It  is  ftmnll  iti  amount  m  &rt«rial  blood, 
Uiit  in  produced  in  relatively  large  quantities  in  tho  digeetive  canal. 
Ttioiiru  it  is  cjirried  to  the  liver,  a  larger  amount  of  it  being  found  in 
tlie  portiil  vein  liiiit  in  any  other  jwrt  of  the  vjisculiir  Byatem.  TJiiring 
digestion  the  i|iianlity  iif  aninionia  in  Uk:  muconri  mi'mbrane  of  the 
atomnch  and  intestine,  in  th«  portal  vein,  and  in  the  liver  nses,  whilst  in 
most  other  organs,  especially  in  arterial  blood,  it  renuins  much  the  ume. 
The  livor,  therefore,  arrestti  ammonia,  rendeis  it  innocuoU-t  by  convert- 
ing  it  into  iirciL,  and  kceim  thu  ammonia  in  tho  arterial  blood  at  a  low 
,^id  constant  value.  If  divoru?d  fmm  the  liver  by  means  of  an  Kek's 
''nitultt,  tho  portal  blood  reaches  the  general  circulation  containing 
a  larger  tjuantity  of  animoniuui  carbamate.  So  long  as  the  natural 
decompoaition  of  albumin,  with  consequent  formation  of  ammonia,  is 
kept  low  by  a  deficiency  of  protein  in  the  food,  marked  disturbances  in 
the  general  condition  of  the  jinintal  do  not  occur.  If,  however,  flush  \i« 
given  to  the  animal,  the  amuuiU  of  ammonia  present  in  the  arterial 
blood  riaes  to  the  height  usually  found  in  the  jmrtid  blood,  and  then 
there  arises  the  picture  of  poisoning  by  carWraatps,  namely,  ooma, 
catalepsy,  araanrosin,  and  dt-ath  (vide  also  Vol.  I.  p.  fl.'il).  The  liver  also 
tiwisforms  indole,  which  h.i£  poisonous  properties  (Herccr),  into  indoxyl- 
potAssium-snlpbate  or  indican,  which  u  excreted  in  the  urine  (r^ 
Vnl.  I.  p.  547). 

Whilst  few  of  the  rocogniBable  products  of  digestion  arc  toxie  in 
any  high  degree,  there  is  abiittdant  clinical  rvicUtiicit  th;it  pnHlurU  of 
intestinal' putrefaction  <lo  oaiue  tierious  functional  disturbances  in  health. 
The  mataiae,  headaches,  giddiness,  paiua  at  the  back  of  tho  eyeballs,  the 
specks  tiofore  the  eyes,  the  lassitude,  the  irritability,  the  disiuclinJUion 
and  even  inability  for  work,  the  feelings  of  dulnuss  and  heaviness, 
drowsiness,  and  depresBion  of  spirits  and  melancholia,  which  so  often 
mark  and  accompjuiy  gastric  and  intestinal  disorder,  especially  when 
associated  with  increased  intestiiml  putrefaction,  as  in  consti{xilion,  are 
in  thomaelves  conclusivu  proiif  that  prfuduL-ta  arc  reaching  the  genem! 
circnlation  which  are  either  not  formed  in  health,  or,  if  so,  are  being 
formed  in  greater  titiantity  than  the  liver  is  able  to  deal  with.  Vi'e  liave 
further  evidence  of  the  possible  toxicity  of  ench  intestinal  products  in 
coses  of  intestinal  obstruction,  in  the  vomiting,  colbipsc,  muscular 
relaxation,  and  subnormal  teniiK^rature  which  sometinies  mark  such 
cafios.  Although  it  is  not  possible  to  connect  these  Severn  toxic  cficcls 
with  any  product  that  can  be  isolateil,  it  is  certain  that  these  cttccts  are 
produced  in  this  manner.  For  it  has  been  repeatedly  shewn  that 
extniirts  of  the  contents  of  the  alimentary  canal  arc  exceedingly  t«xic. 
However  slight  their  toxicity  may  lie  in  the  small  qtuintilics  normally 
formed,  their  cnnndutive  cflet^  in  pnHlucing  disturbance  of  the  liv«r— 
the  organ  called  on  to  deal  with  thorn — must  in  time  be  considerable,  and 
this  etVect  is  doubtless  rcitponsible  for  many  of  the  chief  foiTiis  of  what 
is  called  hepatic   ina<le(|Ujicy.     Their  effect  will  Wcome   tho  greater  if 
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from  ttimilar  or  imlepeii<lrtit  causes  tliut  orgnn  iimlei'goes  structural 
idtemtion,  such  as  cirrhofiiii  nr  f»tty  oh;inge.  The  untiloxic.  powere  of 
the  healthy  liver  become  in  tluK  way  materially  diniiniehiHl,  and  the 
liver  i»  then  liable  to  be  disturbed  by  toxic  iutluences  which  would  not 
alFect  tbo  hcalihy  organ.  Even  apHit  from  the  disturbaiiceB  in  the  other 
important  funi-tions  uf  protenlyRiit,  glycogeneHiB,  and  bilinry  excretion, 
disturbaticea  of  the  antitoxic  function  nf  thi*  livur  xorve  lo  acc<iiint  for 
voMCf  of  the  most  prominem  symptoms  of  functional  livor  disorder.  By 
every  proceu  koown  to  coll  defence :  by  r&piU  climiniition  ;  by  <tepositioa 
and  fixation ;  by  corabinution,  rendering  the  Hul)»t.atice  inert,  <.•/.  of 
alkaloids  ni>d  metAlHc  poisons  with  bilu  iiriiU  or  possibly  in  M)mu  cb^oh  with 
glycogen,  of  aromatic  radicles  with  sulphuric  acid,  of  inorganic  ]>Disons 
and  alkaloids,  such  as  strychnine,  brucine.  and  quinine,  with  bite  acids ; 
by  oxidation  as  a  means  of  destroying  kictcrial  und  other  toxins ;  by 
neiitrKlianiion  ;  by  dehydration,  as  in  the  change  of  aiumoniiim  carbamate 
into  urttft — )iy  all  these  proeesses  the  liver  discharges  antitoxic  and 
protective  functions,  the  importance  of  which  to  the  whole  economy 
cannot  be  cxagjgerated,  and  disturbance  of  which  cai'riee  with  it  not  only 
loany  well-deiined  cfiecU  of  it.s  own,  but  involves,  ns  will  be  presently 
seen,  other  even  more  prominent  elTeotH  connerted  with  disturWnces  of 
the  ttuociaLed  biliary  and  assimilative  functions  of  the  liver. 

Ertxtium  of  I>nig.-i  ojirf  Poisons. — The  excretory  funciions  of  the  liver 
Rre  not  confined  to  the  more  or  less  spocific  constituents,  namely  bile, 
but  extend  also  to  medicinal  nud  other  substances  which  may  Iw  present 
ill  the  blood.  TliiiR,  it  hjifl  3>e*!n  Bhewn  that  certain  drugs,  when  given 
by  mouth  or  injected  Knlx'UtancoUKly,  arv  to  be  fmnid  in  the  bile  ;  for 
example,  ferrocyanide  and  iodidn  of  ]mtusiuum,  cane  and  grape  migar, 
sulphate  of  copper,  oil  of  tnr|)entine,  bromide  of  imtaasiuni,  iron,  load, 
zinc,  nickel,  aracnic,  silver,  bisnuith,  antimony,  carbi>lic  acid,  .siiiicylate 
of  sinlium,  toluyknediainitie,  ehlorate  <if  |Hita)u<inni.  In  myuw  vases  thlK 
excretion  takes  phioe  very  quickly.  Thw^,  rei]>cr  found  Kalicylaie  of 
sodium  in  the  course  of  half  an  hotu:  after  its  administration  by  the  liowel ; 
iodide  of  [wtassiuui  aftur  »omo  six  to  eight  houra.  1  waa  able  to 
detect  toluyloncdinminc  in  the  bile  within  half  an  hour  of  its  intra- 
venotiK  injection  ;  and  in  three  to  four  houra  it  was  present  in  quito  an 
appreciable  q\iaiitity.  The  excretion  of  metabolic  poisons  also  takes 
place  through  the  bile,  as  its  shewn  by  a  fall  in  the  toxicity  of  tlie  bile 
after  ligature  of  the  portal  vein. 

Another  fertile  source  of  disturbance  is  the  excretion  of  such  products 
into  the  bile.  In  relation  to  the  pathologi.'  of  jaunilice  and  dimnU'r  of 
the  bile  passages  generally,  this  excretory  fimction  of  the  liver  is,  1 
consider,  nll-iraportAnt.  The  power  pOMessed  by  certain  drugs  and 
orgaiiic  [Riisons  of  causing  jaundice  i*,  according  to  my  observations, 
i-onntTU'd  will]  their  irritant  aetion  on  the  lining  of  tho  bile  paKsngrii  in 
the  course  of  tlirir  excretion  by  way  of  the  hiln.  Such  iwisons  usually 
cause  more  or  less  marked  chaiigOK  in  the  blood.  But,  as  I  have  shewn, 
their  power  of  inducing  jaundice  ia  proportioned,  not  to  the  action  on 
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the  blood  (phoflphonis,  for  iiistuncc,  has  no  haomolytic  nctioa  at  all), 
not  to  the  atnouiit  of  haemoglobin  set  free,  not  to  the  junount  of  bile 
l>i^iiont.s  forrawi,  but  solely  to  tlio  deforce  of  viscidity  of  the  bile  induced- 
It  is  in  tliiH  reltitioii  thiit  the  obscrvntiotisi  on  the  excretion  of  toluylcrie- 
dinmine  through  the  biUi  are  of  most  interest  This  dnig  is  the  most 
notable  of  alt  icterogenetic  poisons ;  and  my  ohservationR  with  regard  to 
it  {189i))  show  that  the  increase  of  viscidity  of  the  bile,  which  is  the 
immediate  caiwe  of  the  oI>8tnictive  jaundice,  is  the  direct  result  of  the 
irritant  action  of  proiliicts  in  the  bile,  Ao  irritant,  indeed,  is  its  action 
that,  with  lai'^e  tlttM-x,  ati  intonKo  inttammutjim  of  thii  duodenum  can  be 
set  np,  defiiiiwly  bi-^imiinj;  at  the  oiilice  of  the  bile-duet  ivhej-e  the 
poison  (iiij'eL-ti'd  aubciitaneously)  reaches  the  duodenum.  When  the 
action  of  the-  clnig  is  at  iU  bt'iglit  the  whole  of  the  intrahepatic  ducts 
are  found  fdled  nitli  thick  viscid  bilo.  Lowur  down  colourloss  nuiviis 
fillii  tliu  common  Uuct,  and  may  Ih>  iwon  exuding  slowly  through  the 
opening  of  the  bile  papilla  into  the  duodenum.  The  duodenum  is  aUo 
filled  with  similar  viscid  mucus  free  from  bile ;  its  raucous  membrane 
is  acutely  inttjuued,  red,  Kiuddud  with  punctiConu  hacnioiTliagcd,  and 
swollen  to  throe  timos  it8  nornud  tbickuevH.  The  whole  of  the  bile 
passages,  in  shorty  are  iu  a  condition  of  acute  catarrh,  set  up  presumably 
by  products  contained  in  the  bile.  For  be  it  noted  the  catarrh  ia  of 
ii It™ hepatic,  not  of  duodenal  origin.  -It  cxtcuda  from  the  smaller  ducts 
down  to  the  duodenum.  Affection  of  the  duodoiuim  is  indeed  by 
no  means  necessary.  The  catarrh  and  the  iieeora|>any''ig  jaundice  can 
be  producol  even  when  the  common  bile-duct  has  been  ligatured  and  a 
biliary  fistula  established. 

The  production  of  catarrh  in  this  way,  by  excretion  of  products  in  the 
bile,  I  consider  to  be,  as  I  have  already  pointed  out,  a  most  imi)ortant 
point  in  relation  not  merely  to  severe  f(»rm.i  of  jaundice  pn:xluccd  by 
poisouH,  but  to  the  patbohigy  of  Uver  dia^mlens  getictally. 

The  normal  pn^ucts  of  digestion,  carried  to  the  liver  and  excreted 
in  the  bile,  are  non  imbuit.  If  at  any  time,  as  the  result  of  im|mir(Hl 
digestion,  or  atill  more  comnuinly  <jxce»sive  meat  diet,  ubnornial  priHlucts 
are  fumioxl  in  the  intestine  and  absorbed  into  the  blood,  the  liver  hiu 
tn  arrest  them,  either  by  modif.nng  them  or  by  excreting  them.  This 
function  it  discharges  successfully,  and  In  the  great  majority  of  cases 
prulMibly  with  little  or  no  disturbance  to  it«elf ;  for  it  is  with  ciiidc 
products  that  it  is  accustomed  to  deal.  Did  it  pmu-  \\a  secretion 
directly  into  the  intestine,  no  disturbance  would  arise, — no  further 
opportunity  would  be  given  for  any  of  the  abnormal  products  to  produce 
ill  effects.  As  it  happens,  however,  the  bile,  with  any  injurious  prw- 
ducts  it  may  cotitjiin,  has  to  pass  at  a  low  pressure  along  the  system 
of  bile  passages  lined  with  epithelium,  the  larger  of  them  having  a 
mucous  lining  supplied  with  mucous  glandt;.  If,  than,  such  products  are 
formed  in  increased  quantity,  as  must  be  the  case  on  an  excessive  meat 
diet,  and  are  iusutBcieutly  metabolised  by  the  liver,  they  pass  either  into 
the  blood  or  into  the  bile,  and  if  tbey  have  any  irrit^int  qiialicii^ti  what- 
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ever,  the  etTect  is  to  increase  the  amount  of  niuctis  ttirown  off  rrom  the 
Bpithetiuni  of  the  bito  pftssages ;  and  in  pro}x)rtion  to  tho  increASc  of  mucus 
there  iit  a  tendency  for  the  flov  of  bilo  to  be  reurded. 

Fortunately  certain  organic  poisons  only,  and  these  not  common  ones, 
powesa  irritant  qiialities  to  any  nuUhlc  degree.  Their  action  is  similiu- 
to  that  of  tfiluylenodiamine,  in  that  thoy  cause  such  an  iitcrcase  of 
viscid  mucus  that  tho  flow  of  bile  la  tcmijorarily  arreeted,  and  jaundice 
results.  The  obstruction  then  is  chiedy  intrahepatic,  and  of  this  nature 
are,  I  consider,  the  various  more  or  less  specific  forms  of  jaundice^ 
"  epidemic  "  (catarrhal),  prtibably  also  ordiniiry  '*  catarrhid  "  jnundire ; 
"  malignant  jaundice,''  "  febrile  jaundice,''  "  infectious  jaundice  "  (AVeil's 
disease),  "acute  yellow  auxiphy  of  liver,"  also  the  jaundice  of  yellow 
ferer,  relapsing  fercr,  malaria,  pyaemia,  and  other  febrile  condi- 
tions. 

But  probftbly  many  products  of  abnormal  digestion  possess  some 
irritant  quality  ;  falling  far  ^hnrt  indeed  of  that  above  deflcribeil,  but 
yet  capable  of  producing  a  certain  amount  of  disitu'bance.  The  excretion 
of  these  may  occasion  a  certain  retardation  in  the  flow  of  bile,  and  iliiis 
lead  to  some  absorption  of  bile  constituents.  Thin  is,  I  believe,  the 
condition  underlying  the  ailments  variously  Vnown  as  "  biliotuuiess," 
"  toi'por  of  tho  liver/*  and  causing  the  icteric  tinge  of  the  conjunctivae 
characteristic  of  these  ailments. 

It  is  easy  to  understand  bow  the  liver-cell,  wliic-h  originally  bad 
escaped  injury,  may  suffer  in  its  functions  secondarily  to  this  rnndition  of 
the  bile  and  bile  pniwHiges ;  how,  in  short,  many  of  theoljuwiml  svniiiUinis 
of  "lithaemia"  may  arist! — not  merely  a  sluggislt  Aow  of  bile,  but  a]s«) 
an  altvroil  metalKilisin,  evidenced  by  increase  of  urates  and  uric  acid 
in  the  urine  characteristic  of  the  condition  ;  and  how  by  tho  continuance 
of  the  disturbing  factors — faulty  products  convcywl  m  the  liver  on 
the  r>nc  bond,  retarded  uxcrL'tiun  along  llm  bile  passages  on  the  other 
— hiliou!;ness  mjiy  be  estiiblisbod  as  a  more  or  less  chronic  habit  of  body. 
The  primary  faidt  lies  not  with  the  liver,  but  with  the  organ  rcspon- 
ailile  for  the  products  conveyed  to  it  in  the  portal  blood.  In  ihese 
circtmistnncvs,  to  speak  of  "lithaemia"  as  a  substantive  condition  duo 
priniJirily  to  disorder  af  liver  function,  as  Murchison  did,  is  hardly 
justified.  The  only  fault  in  the  liver  may  W  that  it  merely  excretes 
oert&in  of  the  abnormal  products  into  the  bile,  and  fails  to  destroy  or 
modify  them  on  the  way.  But  to  excrete  can  be  hardly  deemed  a 
primary  error  of  function  on  the  part  of  un  exci'eting  gland. 

While,  therefore,  fidly  recognising  thu  important  jiart  playwl  by  dis- 
tnrhance  of  liver  function  in  disease,  it  is  in  my  %'icw  no  less  import.int 
to  recognise  the  precise  relation  in  which  «i\ch  functional  disturbance 
stands  to  disease  elsewhere.  In  niu!<t  cases  it.  is  not  the  primary 
disorder,  but  is  ibielf  thu  nisult  of  functional  diKtcirliauL-o  elsewhere  ; 
■eithpr  in  the  organs  resjionBible  for  the  products  supplied  to  it,  or,  as  in 
the  TKAcs  just  considered,  in  the  bile  pa^sngeit. 

So  far  I  have  considered  this  condition  uf  intrahepatic  (toxaemic)  catairh 
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solely  in  rolntion  to  jaundice  nnd  biliousness,  and  to  tho  condition  termed 

HtlmuDiiji.  F  have  now  to  puinl  out  that  in  rvlKtinii  to  chole)iL)ii(ifiis  and 
t]ie  fuiniiilioii  nf  gHH'Kluncft  it  may  abo  play  art  iiii^Kirtiint  part.  In  muny 
cjisea  the  nucleus  around  irhicli  the  doposii  of  cholestcrin  takei)  place  is 
formed  of  the  insoluble  bod}''  biliru bin-calcium,  and  in  a  number  of  cases 
ttie  calculi  may  constat  entirely  of  tlnu  material  nnd,  unlike  the  onlinary 
calculi  cooBisting  of  choleaterin,  which  axe  formed  exclusively  in  the 
g»ll-b1;uJder,  small  nuuses  of  bilirubin-calctum  are  not  infrequently  found 
in  the  intrahepatic  ducts,  either  as  "bile  sand"  or  iu  definite  calculi. 
Moreover,  what  dctermiiieij  the  precipitation  of  bilirubin  in  this  insoluble 
form  is  the  presence  of  Hlbtuniiiouft  matter.  It  is  thus  extremely 
probable  that  long  staiidinj^  conditions  of  intrii.he[)atic  catiurh,  by  K-adiiig 
to  shedding  of  epithelium,  may  be  the  chief  etiological  factor  in  the 
formation  of  thi&  bile  sand.  And  thus  indirectly  it  may  be  a  potent 
factor  in  the  production  of  larger  gjdl-stones ;  inasmuch  as  there  is  rcosoo 
to  lielievti  that,  n^iurt  aUogether  from  microbic  infection  of  the  l>ilo 
IiaAsa^oa,  these  6ina1l  calculi  of  bilinibiti-calcium  may,  in  certain  cjisee, 
by  the  niecliauical  irritation  they  set  up  within  the  gall-bladder,  lead  to 
the  formation  of  cholesterin. 

C'l'itrtuxioH. — I>isturbaiicea  of  the  excretory  and  antitoxic  functions  of 
tho  liver  play  the  chief  part  in  tho  production  of  fiuicliaital  disorders  of 
the  liver. 

C  Disturbances  connected  with  Glycogrenesls. — The  functions  of 
tho  liver  in  rcliition  to  the  stonigc  and  <li9tnbution  of  the  carbohydrate* 
of  the  food  lire  only  Hccond  in  impoitjince  to  llioso  dijichargotl  by  it  in 
Illation  to  prutetn  metabolism.  TIil-  fiuictioniU  diaUirlmriL-es  connocted 
with  glycogenesis  manifest  themselves : — (1)  Dirrfiltf  by  disorders 
connected  with  carbohydrate  metabolism,  due  to  absolute  or  relative 
inefficiency  of  the  liver  in  dciUing  M-itb  the  carbohydrate  material  supplied 
to  it  in  the  food,  or  conveyed  to  it  by  the  tissues.  (H)  ladirfdiy  by 
effects  which  such  disturbaiiccH  have  on  the  metabolism  of  fats  and  of 
proteins.  Tho  most  obvious  effect  of  the  first  class  of  disturbance  is 
glycosuria.  The  effects  of  the  latter  shew  themselves  by  disturbances  of 
nutrition  (loss  of  weight,  or  obesity)  or  by  disturbances  of  proteolytic 
and  nutitoxic  Functions  and  of  fat  metabolism. 

(i.)  Direei  KjvrU  of  rMstrirfjattrr.  ttf  Carhohjtlrate  MdnJjvUjmL — The  carlio- 
hydrate  of  the  food  in  absorbed  chicflj-  as  gra|>e  sugar,  and  may  under^^o 
combustion,  as  a  large  quantity  always  does,  to  supply  the  immediate 
nooda  of  thi.'  IkwIv  as  regards  the  pi-oduction  of  heat  .ind  energy.  The 
oxoess  f)f  Hugar  Wyond  these  immediate  ri>({iiin!ra<Mit.s  i»  ttturLtl  up  as 
reserve  material  i[i  the  form  of  glycogen  tibleily  in  the  liver  and  muscle. 
By  suitable  feeding  the  amount  of  glycogen  in  the  liver  can  be  increased 
10  to  15  per  cent  or  even  more.  This  reserve  glycogen  is  subsequently 
reconverted  into  glucose,  so  that  tho  luuount  of  sugar  in  the  blood  is 
maintained  fairly  constant  at  the  proportion  of  about  I  in  lUOO.  When 
tho  amount  exceeds  3  per  1000  the  excess  oscupes  in  the  urine.  In 
health  the  power  of  the  liver  to  deal  with  the  sugar  derived  from  starchy 


foods  is  unlimited.  In  the  case  of  siigAre  this  is  not  the  case ;  there  U  n 
"limit  of  assimilation  "  vitryiiig  in  the  case  of  ilitTei'Riit  sugars  ;  am)  tlii» 
limit  can  bv  u»<m1  (^^liiiiciklly  as  a  test  of  itJi  fuiivtjnnul  I'Hpacity.  In  health 
the  liver  can  dispoae  of  150  to  200  gmiue  of  glucose  jiilininiBtereil  at 
one  time,  so  that  glycosuria  does  not  occur ;  but  if  this  limit  be  passed, 
sugar  apjicant  in  the  uriuc.  Glycosuria,  after  the  aJ ministration  of 
smaller  quantities,  auch  aa  100  grama,  is  evidence  of  some  functional 
glycogenetic  incapacity.  Tlie  defeat  in  such  cases  may  ho  primarily 
or  for  the  most  part  in  the  liver  itself.  This  is  only  the  case  in 
alimentary  glycosuria.  In  aucb  ca.scs  it  is  usually  found  that  the 
ossiniiliLtion  of  taevulose  is  more  affected  than  thnt  of  glucose ;  hence 
UuvuluAe  18  mure  useful  in  dobcmiining  "hepatic  inefRciency  "  than  is 
glucofie.  The  limit  of  aasimilation  for  it  is  lower  (140  to  160  grams) 
than  is  that  for  glucose  (150  to  200  grams).  The  study  of  glyco- 
genosis has.  however,  revealed  that  in  health  it  is  not  such  an  independent 
function  of  the  liver  us  is,  for  example,  that  of  urea  formation,  (hi  the 
contrary'  it  standi  in  tht!  cliKiest  reliition  wiUi,  and  is  much  liffcctod  by, 
procMses  In  otlier  organs,  especially  the  nervous  system,  tlie  pancreas, 
ths  adrenals,  and  the  kidneys.  Hence  the  dieiurbances  in  disease  need 
not  n©ce«sarily  be  primai-ily  ii  disturlinnce  of  liver  ftmction. 

Disturbiuicos  of  gLycogciJClic  function  are  met  with  under  the  following 
conditions.  In  starvation,  as  baa  been  shewn  ex i>eri mentally  for  animals 
(Ilofmeistcr},  and  clinically  in  mnn  (Iloppe-Seyler,  IIJOO),  the  assimilation 
limit  is  altsolutely  lowcrctl.  When  on  a  poor  diet,  some  dogs  become 
diabetic,  excreting  some  30  per  cent  of  the  starch  of  their  food  as  sugar. 
Temporary  glycosuria  bus  also  been  found  in  inini|>8,  disuppcai-ing  in 
twenty-four  houi-s  nfter  their  physical  condition  has  become  improved. 
In  such  cases  glycosuria  must  depend  on  disturbance  of  the  powers  of 
forming  glycogen  and  of  retaining  it.  The  liver  is  iinAble  to  warehouse 
even  the  sugiLT  formcl  in  the  btwly  from  its  proteins,  and  jwssibly  also 
from  its  fat*.  In  olwsity  the  glycogenetic  power,  though  absolutely  high, 
may  become  relatively  lowered.  The  liver  is  unable  l«  {leal  with  :dl  the 
CArbohydrate  material  supplied  to  it,  although  it  is  quite  capable  of 
dealing  with  moderato  quantities,  as  ivell  as  with  that  formed  from  the 
proteins  of  the  food  and  the  tissues  of  the  body.  When  long  continued, 
this  relative  inefficiency  may  bci-ome  permanent,  and  in  time  an  ulwoliite 
inefticieni-y.  The  liver  liecomcR  nniible  tx»  retain  any  cur)M)hydniles 
supplied  by  the  food  ;  there  u  no  glycosuria  on  a  diet  free  from  carbo- 
hydrates. This  is  the  condition  exemplified  by  the  diaU^ten  of  ohe.'^ily. 
The  influence  nf  the  nervoui*  system  on  the  glywigeneiic  jxiwer  nf  tlie 
liver  is  great,  as  is  bcHt  Hhewn  by  the  elTect  of  puncture  (if  the  fh>or  uf 
the  fourth  ventricle  in  causing  glycosuria,  and  diaapiieiinuice  of  glycogen 
fi-om  the  liver.  If  the  liver  be  made  to  contain  little  or  no  glycogen,  ns 
may  be  brought  about  by  staivatioo,  cooling  of  the  body,  strychnine 
poisoning,  and  febnle  diseiiee,  no  glycosuria  follows  the  puncture.  The 
glycOHUrin  due  to  puncture  is  temporary.  In  disease  a  largo  number  of 
nervous  lesions  arc  capable  of  producing  glycosuria  of  a  simibu:  temporary 


cliJiracter,  lasting  from  a  few  hours  to  fire  or  eix  days,  for  example, 

ticrebrnJ  tumours,  especially  of  the  base,  injurj  to  iho  skull,  apoplexies, 
cerebrospinal  meningitis,  miiltiptc  sclerosis,  pcrii>bornl  neiirit-is,  diseases 
of  the  sympathetic  j;;iiiglift,  and  laac  aiitl  most  imporumt  of  ail  psychical 
(lisltirbaitcos,  id  Graves*  diaease,  mania,  melancholia,  hysteria.  Toxic 
conditions,  non-infoctive  and  infective,  play  a  great  pajt  in  producing 
disturbances  of  glycogeneais.  Glycosuria  can  be  induced  by  giving  largo 
quiintities  of  starch  to  alcoholic  subjects,  or  to  patients  with  influenza  or 
ptH'umiinia. 

In  liver  diseases  the  function  of  glycogenosis  is  affcctt-d.  Glycogen 
disappears  from  the  liver  in  obstmction  to  the  outflow  of  bile  (biliary 
stasis),  and  afcer  ligature  of  the  bile-duct  from  those  portions  of  Oiu  liver 
corrasjKinding  Lo  tb€  ligaturetl  bitu-ditcts.  It  ilocs  not  follow  that  the 
liver  does  not  etill  form  glycogen,  but  only  that  it  has  lost  its  pover  of 
storing  glycogen.  It  might  be  expected  then  that  glycosuria  would  be 
a  frequent  accompaniment  of  biliary  obstniction.  As  a  matter  of 
experience  this  is  not  the  case,  nor  is  it  easy  in  such  casci>  to  produce 
even  an  alimcnUiry  glycusuria  by  administration  of  large  quantiljee 
(150  grams)  of  cane  sugar  (von  Noorden,  1x93;  Strauss,  191)1). 
On  the  other  hand,  [latientfi  u^th  liver  diseaso  have  a  lower  limit  of 
assimilation  for  laevuloso  than  healthy  individuals ;  80  per  cent  of  these 
patioiita  react  towards  addition  of  Iscvulose  by  excretion  of  sugar,  whilst 
in  4'n  per  cent  only  of  all  hepatic  cases  is  it  possible  to  produce  an 
alimontiiry  glycosuria  with  glucose.  The  glycogenetic  |K)W6r  in  liver 
disease  is,  however,  on  the  whole  remarlcahly  stable  and  constant, 
eran  in  diseases,  such  as  cirrhosis,  involving  destruction  of  liver  aub- 
gtsnoe.  On  an  ordinary  diet  a  patient  with  cirrhosis  doe3  not  oxcrete 
sugar  unless  there  is  coincident  diabetes,  as  in  "bronzed"  diulietes  of 
haomochroniatosis,  due  to  chronic  pancreatitis.  On  the  uthor  liand, 
alimentary  glycoaun'a  after  small  doees  of  glucose  has  been  noted  by 
many  obser^'crs  to  occur  more  readily  in  cirrhosis  than  in  healthy 
subjects.  This  may  be  due  to  the  establishment  uf  the  collal^^m] 
circulutiun  allnwiiig  th«'  pafmagH  of  stignr  direc-lly  into  the  gi^nvral 
circulation.  The  results  of  nbservers  are,  however,  discordant ;  tho*e  of 
more  recent  observers  who  have  not  been  content  with  ordinary  reduc- 
tion tests,  but  have  employe<l  more  reliable  tests,  have  been  negative. 
It  is  therefore  still  doubtful  whether  alimentary  glycosuria  is  somewhat 
frequent,  or,  iia  is  more  probable,  rai-c  in  cirrh()sifl.  It  is  certain  at  any 
rate  that  in  some  cases  of  adv;tncod  cirrhusis  it  is  not  more  easily 
obtainable  than  in  heiilthy  stibjects. 

In  other  conditions  of  liver  disease  involving  destruction  of  its 
substance,  such  as  carcinoma,  or  interference  with  il«  functions,  such  ss 
fatty  HvLT,  liiijiine  found  it  impoesiblo  to  produco  alimentary  glycosuria. 

(ii.)  Jiulirrrt  Kti'er-ts  of  Difiurbante  ef  Oiffmatiii-m. — On  fat  meiabolism 
and  [irotoolysis.  —  When  carbohydmto  metabolism  is  disturbed,  the 
synthesis  of  fat  is  also  thrown  out  of  gear.  For  fat  is  formed  from  the 
carbohydrate  not  at  once  used  np  or  converted  into  glycogen.     Hence, 


next  to  fat,  tbe  tnost  powerful  fat-producer  i»  carbohytlrate — a  concluBiou 
POT  definitely  asceriainc<l  and  applied  extensively  in  thera|>eiitir«.  The 
change  is  a  gndual  one,  and  in  most  cases  occut-s  only  when  csrbo- 
bydratea  greatJy  exeeod  tbe  needs  of  tbe  tissues.  There  is  no  conclusive 
eridence  that  in  heiilth  this  change  ocuiirs  unleRs  ciirlmhydnites  are  not 

>bi  excees.     In  diMuufe,  huwttvHr,  ffir  exatnplt'  iliaWtcs,  it  Ik  [i(ifiKil)1i>  that 

[cugu*  Duy  be  burnt  off  by  becoming  fii-«t  converted  into  fut  (Nauuyn, 
1899;    von  ^'oorden,   1901)  by  a  conjoint  process  of  reduction  and 

['.^mtbens  akin  to  that  which  occurs  in  hutyric-ncid  fomienfjition.  This 
C^nge  most   probably'  uHnas  place  in   ihu  liver,  flinco  (similar  pi-ocesses 

I  luiTe  been  proved  to  occur  there  after  death. 

Disturbances  of  glycogenesis — whether  arising  from  defective  etorsge 
or  increased  glycolytic  changes — are  iberefoi-e  always  attended  by  dis- 
turbances in  fat  metabolism,  in  the  fii-at  instance  by  diminished  formation 
of  fat,  and  later  on  by  increased  call  upon  the  fat  already  present  in  the 
body  to  take  the  placfr — for  purposes  of  combustion  and  nutrition — of 
the  carlmhydrate  Iobi  to  tbe  body.  Wore  or  Icbs  wasting  is  thus  a 
characieristic  effect  of  all  diBturhiinces  of  glycogenesis.  In  the  case  of 
fuLs,  the  deficiency  or  loss  of  carbohydrates  leads  to  tbe  transference  by 
the  bh>od  of  the  fat  deiNjsiced  in  the  tissues  to  all  the  organs  rc((uir!ng 
it,  hut  especially  into  th«  liver.  This  ti'ansference  of  fat  ma^'  induce  the 
lipoemia  met  with  in  some  caiies  of  diabetes,  and  possibly  be  a  mechanical 
cauBe  of  severe  symptoms  by  mwms  of  fat-emlxjliani.  Further,  and  this 
in  more  imjiortniit^  there  is  excesy^ive  metabolism  of  fats  for  piirfwses  of 
cnmltn^tion,  and  with  lln.s  a  c4)rrtv>[Kuicling  excess  of  tbe  product.s  of  fat 
nietaboliiim,  amon}^  which  are  the  Ko-callud  acetiHie  ImkIiu);,  diacetic  acid, 
acetone,  jt(-oxybutyric  acid.  The  greater  part  of  these  bodies  have  fatty 
acid.s  as  their  immediate  precursorw,  and  the  liver  ii>  the  site  of  their 
formation  from  fat  (and  from  pmtein  derivatives).  The  cHHeiitial  factor  in 
causing  acetonuria  is  the  absence  of  proiwr  carlMihydrale  metabolism. 
The  effects  on  liver  function  of  the  acidoejg  thus  produced  m-v  various. 
Sumo  of  them  tiavc  already  been  seen  in  connexion  with  its  metabolism 
of  urea  and  anmionia  (see  p.  33).      The  most  daiigcruUK  n'Hult  is  dialtelic 

iconm.  The  body  is  able  to  protect  itself  up  to  a  certain  point  against 
this  increased  production  of  acids,  by  neutralising  them  with  iunmonia. 
This  combines  with  the  actds  and  is  excreted  in  the  urine  to  the 
amount  even  of  10  to  12  grams  daily,  instead  of  the  average  0*5  gram 

^ ^vitU  "Acidosis,"  Vol,  I.  p.  f>4y).     Notwithstanding  the  protective  jMjwer 

I  of  the  ammonia,  the  alkalinity  of  the  blood  may  become  Hb»oliitely 
diminiehefl,  and  then  there  follow  the  phenomena  of  acid  intoxication 
presented  in  diabetic  coma.  Short  of  thei«e  extreme  effects,  the  <liminiftbed 
ftlkalinity  of  the  blood  caused  by  increased  formation  of  acids  may  in 
certain  cases,  as  has  already  been  seen  (p.  23),  involve  grave  disturbancca 
of  the  proteoljrtie  functions  of  the  liver,  to  the  extent  even  of  becoming 
the  main  fact«>r  in  determining  the  occurrence  of  the  gravest  of  all  liver 
disturltances,  viz.  that  of  acute  yellow  atrophy. 

Both  diiectly  and   indirectly  defective  glycogenesis  may  thus  be 


rcapoDsible  for  some  of  the  ^nvest  disturbances— boch  functional  and 
structural — to  which  the  Hvcr  is  subject. 

(i.)  Absence  or  deficiency  of  curbohydntte  nuiterial  (glycogen)  in  the 
Uver-«ell  involves  an  increased  destruction  of  protein  matertttl,  wttli 
consequent  wasting;  of  the  body,  (ii.)  This  incroiised  proteolysis  involves 
an  iricreaadd  foiTiation  of  toxic  prcxhictd,  with  conaa>|uent  increased 
liability  to  toxic  effects  producible  by  such  product*,  (lii.)  The  absence 
of  glycogen  frnrn  the  liver-cell,  by  diminishing  the  combustion  prwesaes, 
interfureH  with  the  destruction  of  toxic  pr<jdui-ts,  and  Lhie  involves  » 
diminution  in  llio  antitoxic  iiowers  uf  thu  livor-ceLI.  The  starving 
nnimal  ia  more  easily  affected  by  poisons  than  the  well-fod  (glycogen-ricb) 
animal,  (iv.)  From  the  losw  of  carbohydrate  raatorial  cause*!  by  im|iniri«l 
glyoogoncais  (ami  the  glyciwuria  uf  discjiae)  cxleiisive  changt^s  in  fat 
nietal>olism  result.  The  iniireaiiod  metaljoHem  of  fats  thereby  necessiuted 
^vee  riaa  tn  an  increased  formation  of  acids,  and  if  long  continued  the 
actdosia  thus  occasionett  may  produce  symptoms  of  acid  intoxication  of 
mikler  or  severer  degree.  It  may  oven,  in  favourable  circumstAnces,  be 
the  chief  factor  determining  the  onset  of  the  eevere  stnicturnl  changes 
cbiu'acterising  acute  yellow  atrophy,  delayed  chlorofoim  poisoning,  and 
other  severe  liver  comlitions. 

I).  Disturbances  connected  with  the  JHetaboUsm  of  Fals-^Tlicse 
play  a  far  more  important  part  in  producing  grave  functional  disorders 
of  the  liver  than  wtte  fomierly  supiiosod. 

The  Phf/Jivihffg  of  Fat  MetaMiiHf}. — The  neutral  fats  abBorbe<^l  with 
the  chyle  remain  in  the  blood  for  a  brief  period,  till  they  are  selected  for 
combustion  or  storage  in  tbe  subcutaneous  tiasues,  para- peritoneal  spaces, 
and  the  liver.  During  fasting,  the  fat  streams  fn)m  the  <lejM)ts  Imclc 
intti  the  blood,  Ui  all  the  organs  rerpiiririg  it.  A  cmulition  of  li[iaemia 
Ik  therf<forc  conslanL,  and  IxscoincK  very  mnnifcHt  in  fluting,  in  phosphorus 
and  phloridzin  poisoning,  in  alcoholic  intoxication,  and  in  diabetic  coma — 
conditions  in  which  there  is  more  or  less  wide9i)read  inanition,  especially 
with  ileRciency  of  carlmhydraleH.  Certain  ferments  have  Iwuri  found  in 
the  blood  ca|)abl«  of  Hplittinj;  the  fat  and  rendering  it  Holulile.  And 
fenuenta  of  this  nature  have  ]>een  found  in  tbe  liver.  In  these  con- 
diltons,  as  has  been  shewn  by  Itoscnfeld  (lS9.!i.57),  an  extensive 
passage  of  fat  titkvs  plnco  from  the  fat  dcposii^  of  the  skin  mid  iilMlnnicu 
into  tbe  liver,  and  the  latter  bcuomes  loaded  with  eiionnous  quantities  of 
fcit  (to  the  extent  of  70  per  cent  of  its  bulk).  The  distinctions  formerly 
made  between  fatty  infiltration  and  fatty  degeneration  no  longer  hold 
good  (rUl^  Vol.  I.  p.  57S),  This  cxcc-^ivo  storagf  of  fat  in  the  Itvor 
occurs  only  when  the  glycogen  has  disappeared  from  the  Hvcr.  imd  it 
can  be  prevented  if  the  iininial  be  fed  with  siibsUirices,  surli  a.s  smgar,  from 
whifh  glycogen  c;in  ho  readily  fijimod.  This  8tiir.TiV'6  '^^  glyfogt^n  and 
fat  vrouid  thus  appear  to  stand  in  a  certain  antithesis.  Although  in 
certain  cases  Urge  quantities  of  fat  may  often  be  found  :dong  ivith 
extensive  storage  of  glycogen,  for  example,  in  the  livers  of  Htrassbivg 
geese  (Mjigiins-i^vy),  yet  generally  excess  of    fat  in  the  liver  denotes 


Jeticieut  giycogene*ifl.     The  stonige  of  fat  iu  the  livar  mny  he  exiilaineii 

in  two  ways :  (a)  thai  ihu  liver  must  liret  transform  thu  fut  luolct^ule  iu 

ftoue  way  before  it  coii  1>o  consumoi)   hy  Uie  iielh  (Nmwic),  jxiKsibly  iiitt> 

,  nrbohydmtee  j  (&)  that  the  jitftrage  of  fat  in  the  Hver  is  a  rfservo  rcjulily 

faTsil&ble  to  meet  any  sudden  call  u|)on  the  metnbolism.  us  for  exatnplf 

^fih«c  entailed  in  violent   rxcrcisc ;    it  tuts  t^ion   suggested  that  the  fiit 

ean   {Mas   much    more   quickly  and    easily  from   tb'e   centmlly   situated 

tiitemal  uiid   vngintlar   liver    than    from   the   celU  of   ordinary    luJipnRe 

lissue. 

Trans/om^thu  of  Fat  into  Suyar. — The  question  whether  this  occurs 
^lus  been  much  disputed.  The  orgHnism  in  diabetes  eliminates  more 
'•ugar  tlmn  it  has  Uikoti  in  from  the  food  i>r  can  pa^sihly  have  from 
pn>teiii  or  ntliitr  Miiirces.  Although  thi.s  is  not,  pnned,  the  jiossihilitj- 
of  the  formation  of  augar  frDUi  fat  munt  Im  iidmitt(,i|.  The  Imdy 
poueeses  euch  an  urgent  need  for  carbohydrates  that  it  nttenipts  to 
tneet  this  in  all  ponsible  circumstances  j  if  it  c.innot  get  it  from  sugar, 
it  lnk<»i  it  from  pruiein  ;  if  Iiotb  fail  it  may  even  take  it  from  fats.  An 
increase  in  tbo  amount  of  fatKtontainiug  foud  ducK  not  priHluce  either  tin 
increased  formation  of  sugar  or  an  accumnlation  of  sugar. 

Thf  I'ttlfioiffff^  uj  Fill  Mf^tuMisin. — The  ^listurbunces  that  arise  in  con- 
nexion with  fat  metabolittm  in  the  liver  nre  evidenced  chiody  hy  the 
excretion  of  acetone  Iwjdies,  namely,  aixtono,  acelo-ucetic  acid,  and 
yS-oxybutyric  acid,  and  by  the  condition  of  acidosis  to  which  their 
(onnatioti  in  exceos  gives  rise.  Of  these  tMxlies  only  acetone  can  be 
f'Miml  in  the  urine  in  healtli  (about  1-3  centigi-ams  daily).  The  con- 
ilitions  under  which  these  hodii*8  iire  incrc^iscd  arc  essentially  those  in 
which  tJie  oxidising  ]»were  of  the  body  are  redni"ed  by  some  notnbli* 
deficiency  or  absenoo  of  earbohyilrates  from  the  food.  Deprivation  of 
food  or  the  exclusion  of  carbohyil rates  from  the  food  causes  acetonuria 
without  exception  in  the  caje  of  man,  also  in  children,  also  during 
pregnancy  and  labour,  nUo  aflcr  injury  of  the  central  nervous  system, 
idso  afu>r  the  adminiKtnition  of  narcotics,  In  alt  theso  cases  ihe 
adm inistratiun  of  car Uihyd rates,  starch,  and  espeefallx'  sugar,  runioves 
within  a  few  days  this  form  of  acetonuria.  If  it  be  allowed  to  continue, 
there  also  occur*  :in  excretion  of  aceto-acetic  acid  and  oxybutyrlc  acitl. 
Tlicso  acids  are  derivetl  from  the  fat  of  the  body.  Iii  general  it  must 
be  distinctly  omphafiised  tW  an  Incn^ase  of  the  fut  iti  fooil  hits  no 
material  inHuence  on  the  formation  and  elimination  of  the  acetone  bodies. 
This  depends  in  the  first  place  upon  the  internal  condition  of  the  cell, 
anit  this  condition  is  affected  by  a  dulicicncy  of  carbobvilratcH,  and 
ihoreforo  in  the  liver  by  defifiemiy  of  glyeogcii.  The  extent  to  which 
the  metabolism  of  fate  is  affected  in  diabete.s  und  diabetic  com;v  may 
be  judged  from  the  observation  that  no  less  than  3 '12  grams  have  been 
found  in  the  urine  in  the  coiu^c  of  tlirec  days  (.Magnus-I^evy).  The  fats 
therefore  yield  the  chief  inatcrial  necessary  for  the  fonnation  of  acetone 
bodiee,  and  their  formation  in  any  notable  tpiantity  is  in  the  first  place 
emued  by  lack  of  cniUuhydrat^e.  They  are  not  formed  in  the  inteiitine. 
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Tht-y  may  possilily  1w  formed  in  nil  organs,  IhU  the  chief  seit  of  the 
formntion  18  the  liver  and  miiHi'Ic'S. 

TfLHtiirlJiuiceii  ill  bapatic  fat-mDUiltulUm  hth  thus  prinnu-ily  connocied 
with  tloficiency  of  glycogen  wbethei-  aiisiiig  from  M-aut  of  carl >obyilni tea, 
a»  in  stiirviitiun,  ur  from  excessive  loss  of  sugar,  as  in  diabetes.  The 
comlilioitH  ill  which  iricruiiHcd  aeidoHiK  arinus  urn  conditions  ti8|iecia1ly 
alfccling  glycogi^ineais,  s^^ch  an  [loisoidng  with  cjirbonic  oxide,  extii-[Jiit.ioii 
of  ibo  piinci'e;L%  pi^isiiiiiiig  svtth  [ibloridzin,  exclusive  feeding  on  animal 
fats,  and  lastly,  siivcri;  cases  of  diabetes.  The  symptom?  produced  in 
Mverest  cases  arc  ihn^^  of  dinWtic  comiL  In  these  coTidition)),  owing  to 
tbo  alisoliite  deliciency  of  carbohydrate  and  the  exceasivo  iranttfcronce  of 
fat  from  the  tliWUGS  to  the  liv«r.  the  acidosis  is  absohitely  excessive. 
The  proteolytic  functions  of  the  liver,  however,  aie  fiilly  mainiained. 

The  chiL'f  interest  of  such  disturhances  of  fat  metabolism  a«  an 
evidence  of  functional  disturbance  of  the  liver  arises  when  an  acidosis 
of  lesser  degn^o  in  crimbincd  with  disLitrlianre  of  proteolytic  activity  of 
thi^  li%'er'cell.  This  is  the  conilition  presL-ntetl  rn  the  final  stages  of 
sevoro  hepatic  disease  such  as  cirrhosis,  acute  yellow  atrophy,  phosphorus 
and  ohlorofonn  |«>i8oning.  A  disturbance  in  fat  metaholism  (with  in- 
creawd  acidosis)  which  would  not  alTtiet  a  fairly  healthv  liver-ccI! 
becomes  then  niueh  ninru  inii>in-Unt^  At  a  timu  whtin  thn  intravidlnlar 
alkalinity  of  the  llvev-cell  is  already  iit  a  low  level,  as  tht;  residL  of 
inanition,  deprivation  of  food,  and  diminished  absorption  of  amiuonia  in 
the  |K>rUil  blood  con8C<|uent  thereon,  the  additional  acidu^ifi  arising  from 
excessive  fat  mebibolium  may — an  already  dcseriljOil — KuHice  to  lower  the 
alkalinity  belaw  thu  point  nocessary  to  keep  its  own  pmLeolytic  ferments 
in  check.  There  llieii  residts  self-digestion  or  autolysis  of  the  Iivcr-cell 
by  itfl  own  ferments  :  with  complete  arrest  of  all  its  functions.  The 
clinical  picture  then  presented,  in  slighter  or  severe  degree,  is  not  that 
of  acidosis  us  a  diabetic  coma,  but  that  of  acute  yellow  altxiphy  and 
chloroform  poisoning,  namely,  essentially  one  due  to  the  alxilition  of 
all  the  antitoxic  functions  of  the  liver. 

This  conclusion  as  to  the  relation  of  disturbancejt  tn  fat  metabolism 
to  the  Boverost  forms  of  liver  distiu-bivnce  represented  by  acute  yellow 
atniphy  and  chloroform  poisoning  is  of  grej*t  prncticjd  importance. 
Tile  vomiting  which  occurs  aftor  adminisCiatiun  of  nuapsthotics  is  not 
of  nervous  origin,  but  is,  1  consider,  essentially  tnxaemii^ ;  ihie  to  the 
profound  de])iH!.isiun  of  liver  function  with  consequent  diminution  in 
its  atititoxic  fniiclion  during  the  jicriod  of  tbo  arlministration. 

R.  Disturbances  Connected  with  Biliary  Function.— The  physiology 
of  the  bile  is  referred  to  elsewhere  (Vnl.  III.  p.  2.S7),  but  it  tn  lulvisaUe 
to  sum  up  the  intlucncos  cau.-jing  an  increase  in  ihc  t|U;intity  of  bilu  ;  the 
three  chiuf  are  increased  supply  of  water,  tbo  absorption  of  hilc  or  bile 
salts,  and  the  absorption  of  the  food  producla. 

The  action  of  water  is  not  a  direct  one  ;  more  wateriness  of  blood — 
pi-oduced,  for  example,  by  injection  of  water  ilircctly  iiitn  the  blood^ 
does  uot  cause  an  increased  tlow  of  bile.     tSo  that  its  effect  in  increasing 
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the  flow  when  iuiminiijtei*e(j  by  Uie  mmith  or  Uy  ttii:  intestine  is  jirobiibly 
dtitf  to  |)roiliicCH  wHiihtKl  out.  fmni  llui  iiitestiiml  walk  ilikI  (uiniml  to  the 
Uvcr.  To  get  the  full  effect  of  this  action  of  water  in  illlutiiif;  the  hile, 
ewe  should  be  taken  not  to  give  the  water  with  the  food.  Fooii  alone 
catises  an  increa^d  Qow  of  bilo ;  for  iiistimce^  th<.'  inoijt  copious  How  is 
daring  the  duy,  and  u  full  takcji  place  during  the  night ;  novRrtholeas  it 
is  during  the  night  ih«t.  the  bilo  is  richest  in  solids.  If,  then,  onr  object 
)>e  to  increase  the  fluidity  of  hile,  that  object  i.t  1>est  attained  by  giWng 
water  when  the  natural  londcncy  is  for  the  bile  M>  liecomc  more  con- 
centrated, thiit  is,  either  between  meals  or  nt  night  time  sevcnil  hours 
after  the  last  meal.  As  &  matter  of  clinical  experience  I  have  found 
tbia  practice  jineld  the  best  [xis^ihld  residt.!^ ;  for  example,  in  cases  of 
jaundice  due  apparently  to  highly  concentrated  bile  and  "bilmry  sand" 
in  the  bile-ducts. 

80  far  as  drugs  are  concerned,  some  few  (salicylate  of  sndJiun,  bcni'.iiate 
of  sodium,  turpentine,  oliva  oil)  seem  to  [Kissesn  thi»  pnwer  of  exciting 
An  increased  How  uf  bilu ;  but  the  action  of  moot  other  so-called  chola- 
gogues  is  uncertain,  and,  cren  in  the  case  of  those  al>ove  mentioned, 
their  mwie  of  action  is  (juilc  unde^t^irmined. 

Consideration  of  the  varioin^  nguntK  eapablo  of  exciting  an  incn'ABed 
flow  of  bile  is  importuit,  for  in  eombating  diseftso  it  is  often  iiecessiiry  to 
oountemct  factors  which  tend  to  lessen  the  Row  of  bile. 

(i.)  Dimmikci  Fhu-  oj  Jiilr. — Somt;  interesting  informatiou  regarding 
tbe  meobonum  underlying  bile  secretion  w  oblniuuble  from  a  study  of  the 
factors  concerned  in  reducing  the  quantity  of  bile  ;  and  to  theiio  I  must 
now  draw  attention. 

Influence  of  Kever. — All  obaervei-s  are  agreed  that  fei-er  diminishes 
the  Becretion  of  bile.  Thus,  in  a  case  of  a  biliary  fistula  rocordc^l  by 
Eilfulniann  it  wu»i  noticed  that  on  the  onset  of  pneumonia,  and  again  of 
an  attack  of  dysentery,  the  flow  of  bile  ceased.  In  iho  case  recorded  by 
Paton  and  Ililfour  the  patient  suflered  from  time  to  time  from  feverif»h 
kti.  ami  this  condition  had  the  most  distinct  effect  upon  the  amount 
bilo  excreted.  During  the  eleven  days  of  the  tirst  attairk  the  amount 
fell  from  an  average  of  &50  c.c.  to  475  c.c.  a  day,  while  the  t>olids  fell 
from  8  and  i>  grams  to  S"7  grams.  The  sultseqiient  restonition  to 
the  normal  was  slow.  In  a  second  attack,  on  a  rise  of  teni|)urature  to 
99-6'  P..  the  bile  fell  from  592  cc.  to  23t<  c.c.,  and  the  solids  from  92 
to  3 '2  grams. 

These  ubser\'atinns  agioo  with  the  t?x]M!rimcrital  it«u]t«  ohuiiied  by 
PiKeiiti  (lJ*Hti),  who  finds  that  fever  invarijibly  uaiwt's  a  diminution  in  the 
excretion  of  bile — the  diminution  being  one-third  to  one-half  the  normal. 
'Iliis  diminished  excretion  of  water  appears  to  (.k:  the  rvsult  of  fever 
itself,  irrespective  of  iu;  nature  ;  the  diminution  in  the  amount  of  solids, 
on  the  nther  hand,  appa^'ars  to  depeiiil  u|ion  the  nntni'c  of  the  fever. 
Moreover,  in  fever  the  bile  always  eontJUn»  a  larger  amount  of  mucin ; 
ukI  the  colouring  matters  *eem  also  to  undergo  altt^nilion,  the  bile 
becoming  much  darker,  almost  black;  sometimes  of  ;i  di»rk-grecn  colour. 
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All  these  tbaiiges  nre  purely  functional,  as  examtiiation  of  the  liver 
failed  to  rcvciil  any  organic  chiinjice. 

Influence  of  Poisons. — A  varying  and  somotimef*  notaliie  concentration 
of  l>ile  has  h«en  shewn  by  Stddelraann  to  be  one  nf  thp  chief  features 
of  thti  iictinn  of  hiioniolytic  poisons  generally.  Thus,  iiftiir  injoction  of 
haemoglobin,  for  the  hrst  ten  honr«  there  is  no  obvious  change  in  the 
bile;  then  the  quantity  falls,  anJ  the  bile  becomes  thicker,  more 
concent rntiM.1,  anil  very  dark  iu  colour:  this  variiition  cijiitirmes  for 
twcnty-fiiur  houra,  the  bile  heiiiL;  n>(lnccs:l  to  nnc-lhird  its  normal  amount. 
(At  the  ftiiiue  time  the  bile  pigments  are  grefitly  incroftsed  by  as  mud 
as  Jj6  per  cent,  the  bik  ncids  being  <limiuisbed  by  about  the  aamt 
amoiuil.) 

Toluylenodiamino — a  rlrug  po^HOti^iiig  miirkeJ  baemolytic  and  ielero- 
genetic  properties — causes  notable  chaiigos.  In  the  first  stage,  lasting 
about  twelve  hours,  the  bile  is  increased  in  quantity  (and  is  very  rich  in 
pigments) ;  then  follows  a  second  stage,  during  which  the  How  Jippears 
to  I'lse  all  the  charactors  of  bile,  and  is  composed  of  a  sniull  quniitity  of 
extremely  viscid  colourless  muous.  After  sixty  to  seventy  hours  the  bile 
gniiliially  regains  its  normal  character. 

Phosphorua  also  is  found  to  act  similarly  :  at  first  it  causes  an  increase 
of  bile  ;  the  bile  then  falls  to  one  Aftb  of  its  former  amount,  aud  becomes 
clearer  fiml  more  mucoid. 

The  action  of  an^eniuretted  hydrogen  is  also  attended  u-ith  a 
rem;irkable  concentration  of  bile,  the  gall-bladder  and  bile-ducts  being 
fllled  with  thick  visciil  bile,  which  frc(|Ut;uUy  contains  large  qiuiiititipfl  of 
amorphous  sediment  as  well  its  numeruu.s  crj'stals  of  biliiubin.  The  bile 
is  reduced  to  as  much  as  one-Hfth  its  former  amount  (white  the  bile  pig- 
mentt)  are  increasud  to  as  much  us  3i  times,  and  the  bile  acids  are 
dlniinished  to  as  much  as  one-lenih  of  their  former  amount).  The 
iniporumce  of  these  observations  in  connexiuii  with  the  jaundice  produced 
\f^  poisons  I  shall  discuss  fully  elsewhorH  (arL  •'.Inuiulice  "}. 

ThusM  observations  bive,  however,  an  importiuiee  in  relation  to  the 
whole  of  the  chiHs  of  liver  iliaoixlers  attended  with  a  diniini^httl  flow  of 
bile — for  no  factor  is  more  important  in  producing  functional  liver  dis- 
orders than  this  of  diminished  secretion  of  bile.  The  troubles  it  occasions 
arise  not  so  much  from  diminution  of  the  output  of  the  specific 
constituents  of  the  bile  —  the  bile  pigments  and  bile  acids  —  for  the 
former,  indeeil,  are  usually  much  increased  while  the  latter  are  usually 
even  more  markedly  diminished,  as  from  the  temporar>'  stagnation  of 
bile  11'bicl)  gives  opportunity  for  the  absorption  of  its  constituents,  and 
reacting  on  the  live^cell  disttu-bs  its  (unctions. 

What,  then,  is  the  c^iiue  of  this  diniini&hed  How?  Is  it  the  result  of 
a  Kpocific  action  of  the  poison  on  the  hepatic  cell,  whereby  its  excretory 
hmction  is  temporarily  arrested  \  That  the  action  is  in  some  degree 
specific  seemit  to  be  indicated  by  the  nfmarkabk*  ditrerencc  in  tho 
lietniviour  <.>f  the  chief  bile  coiisti Clients ;  tht-  bile  pigments  are  usujilly 
notably  incrcaaod,  thus  indicating  great  activity  of  the  liver>cc)l  in  taking 
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up  and  destroying  the  hnemoglnhin  conveyed  toil,  while  iho  hileacidfioii 
thu  other  ban<t  are  no  loss  remarkably  dimiiiiBhet],  indicating  a  lessened 
prutoin  n)et.iboUsm  within  the  cell. 

Ibis  |)09EtiMe  thnt  by  the  direct  action  of  ii  poison  the  excretion  of 
«t^  may  bo  tom]>i)nu-ny  Infis^ned.  The  rnnt-en  trail  on  of  the  bile  in  such 
may  then  be  due  iii  piu't  to  a  leesonRd  Hqiieous  oxcrutiou  on  the  part 
of  the  huputic  cell.  But  the  chief  raiifli'  underlying  it  I  believe  to  he  An 
inciTaHvil  formAlion  of  niiicii!:  by  the  epithelium  lining  t)i«  liile  {uuMiigcs. 
Th«  aelioii  of  the  jRiison  is  not  liraitwi  tci  thu  heimtiu-  wU,  but  extends  lo 
thv  lining  of  thu  liite  paasagee.  As  already  shown  (p.  41),  the  bile  is  an 
important  channel  for  the  excretion  of  poisons  and  drugs  present  in  tho 
blood ;  and  it  ia  the  excretion  of  such  more  or  lee«  ii-ritant  product*  that 
is  apt  to  excite  catArrhof  the  bile  pasAKges,  increased  forraatiun  of  mucua, 
and  eoiiiaequent  increaaed  viscidity  of  hile. 

If  the  excreted  producta  he  barmlesa,  their  paarage  along  the  bile- 
Juct«  is  without  ill  effect  on  th«  lining  epithelium.  If,  however,  they 
{)06»ew  any  irritant  properties  they  will  tend  to  excito  increaaed  secretion 
of  mucus,  not  only  from  the  mucous  glands  of  tho  Urger  bileduct«  and 
the  gnll-bludder,  but  from  the  epitheliiini  of  the  timalliir  bile  pasnages ; 
ami  in  pro]x>rtion  to  iheir  irritant  chiu^icter  and  the  resulting  increiue  of 
mucus  will  be  the  tendency  for  the  flow  of  bile,  excreted  under  very  low 
pressure  at  all  timeH,  to  \w  retailed,  and  for  tho  bile  thUN  to  become 
more  ooucontratof). 

Such,  briefly,  I  cnnaider  to  he  the  way  in  which  the  amount  of 
bile  can  be  diminiahed  by  changes  in  the  bile  paiiAagL'it.  In  ordinary 
circiunstanceB  the  only  otfect  is  to  favour  and  promoio  absorption  of  its 
tor  as  it  passes  along  them.  If  il  pass  a  certjiin  degree,  howevi^r,  surae 
of  its  bile  coiiKlituents  may  idHo  be  HbKorl)i<d  ;  anil  thus  itHKCA  the  slight 
icterus  of  ilie  coiijiuiciiviie  (fntm  id>g4jr[jtioo  of  buiuo  bile  pigment) 
characteristic  of  the  condition  termed  biliousness. 

If  the  conditions  underlying  these  changes  persist  or  frequently  recur, 
rben  tbu  ill  ell'ucts  of  diminished  wateriricss  of  bile  extends  beyond  the 
production  of  mere  *'  biliousness."  KepeaLod  irritation  of  thn  lining  of 
the  bile  pniwages  by  such  products  temls  to  promote  a  ehninic  tendency 
in  the  bile  passages  and  in  th«  gidl  blad'ier  (wliere  the  bde  rests  for  some 
time  and  becomes  more  concentrated)  to  catarrh.  The  basis  is  thus  laid 
for  the  production  of  some  of  the  chief  change.^  in  the  bile  which 
imdorlie  the  formation  of  gall  stones ;  lbe«o  are  stagnation  of  bile, 
inorea«ed  formation  of  cholesterin  hy  the  epithelium  of  the  bile  passages, 
precipitation  of  bilirubin -calcium,  and  presence  of  inspissatwl  mucus- 
Summary.— Our  conHiderition  of  the  chief  crmditions  influrm-iug  the 
amount  of  water  in  the  bile  hiui  thus  led  to  HOine  imjKirtaut  con  id  unions. 

I.  There  is  no  evidence  that  any  difiturbance  ever  arises  fi-om  too 
groat  VI  excretion  of  water  in  the  bile,  if  indeed  such  dilution  over  takei 
pi  are. 

Older  writers  reeoginsed  the  exiatenco  of  n  *' jiolycholia " — an 
lucrenaed  flow  of  bile — and  wer<?  (Us[mi8«]    to  attribute  certain  ill  effect* 


to  it, — (lotjiMy  »n  increaae*:!  absorption  of  bile  pigment  from  tlie 
int«Rtit>c  ami  tho  priKiuctioii  tlior«l>y  of  a.  form  i>f  jiturulitv:'  (FrL-riclis).  As 
I  slwll  shew  later  (art^  ".Taimdice,"  p.  90),  the  origin  of  a  jaundice  iii 
ihi*  way  is  exceedingly  doubtful.  It  is  true  oue  important  form  of 
j&imdJcu— tbiit  coiinoctv<l  with  blood  disorder  niid  iricrejued  deatnivliun 
of  liiiiiirioglobit) — is  fro<[ueiuly  asBociatetl  with  »u  increased  How  of  l>iii* 
rtuh  tti  L-oloni'in^  niiitters.  The  essential  change  of  the  bi!o  in  such  cskos 
is,  however,  not  increase  in  itsi  r|u:tntity,  but  increase  in  its  pigments. 
It  is  not  ft  polycholia,  which  is  a  name  mdy  rightly  Kp])licablc  to  an 
incro*se  of  nil  the  bile  constituenla,  hut  a  polychroniia ;  and  the  jaundice 
ao  frequently  iuwociateil  with  this  change  is  due,  not  to  increasod 
absorption  of  hile  from  the  intestine,  but  to  alisorption  from  the  bile 
paasagod  &»  the  result  of  increased  viscidity.  So  far  from  any  aqueous 
dilution  over  being  .1  cause  of  disturliancu,  it  is  the  oue  comlicion  of  bils 
vbicli  111!  our  elVoriJi  arc  directed  to  produce ;  and  the  task  is  by  ito 
means  easy. 

2.  On  the  contrary,  one  of  the  most  potent  factors  in  hepatic  de- 
rangement is  dimiuijhe<l  fluidity  with  leascned  flow  of  bile.  This  may 
be  the  ontcoraft  of  defective  L-xcretinn  on  the  ptma  of  the  liver-cell;  and 
such  is  ]inib,(ibly  its  chameter  in  fever,  in  which  the  iimoutit  uf  bile  is 
always  dimiuishod. 

Hut  another  and,  in  my  opinion,  more  common  and  potent  factor  is 
increase  of  rcsistjmco  to  its  flow  (at  all  time*  under  very  low  pressure) 
along  the  bile  pnHStiges.  This  increjised  itjeistance  may  ariee  from  one 
of  two  sources  :  either  from  ehiggish  porislaltic  action  of  the  walla  of 
the  bile  ducts  (and  gall-bhiddar  ?),  one  of  iho  most  important  factore  in 
the  passage  of  bile  from  the  bile-ducts ;  or  from  increased  formatioa  of 
muciw,  and  corrospouding  ahnorraut  viscidity  of  bile. 

Both  these  conditions,  but  more  especiiilly  the  latt-cr,  underlie  the 
state  of  "biliousness";  and  the  iniTBHse  of  mucus  is  the  reinilt  of  the 
irritant  action  of  prodncts  excreted  in  the  hile.  For  the  formation  of 
these  pniduct-s  in  the  first  instJincc  the  liver  may  not  be  in  any  way 
res-iwinsibltf :  they  have  been  formwl  elsewhere  ;  tbey  reach  it  in  the 
portal  bl(Kid,  and  It  has  duly  ttxeretnd  fhr>m.  But  disturb:inr.'c  of  the 
antitoxic  function  of  the  livor  is  pnibahly  largely  rfHponRib1«  for  the 
excretion  of  these  products.  In  health  they  am  ditstrovfnl  in  tlie  liver,  or 
form  combinations  which  deprive  them  of  their  poisonous  ([ualitie*. 
Wore  it  not  for  their  irritant  action  on  tho  bile  passages  in  the  course  > 
of  their  excretion,  few  or  no  ill  effecta  might  he  ]iro(iucwl.  Hut  the' 
increased  foi-mation  of  nmcus  excite<l  by  their  ai^irm  as  ihcy  pass  along 
the  bilo  passages  has  as  its  rosnlt  an  increased  \'i8cidity  of  bile — n. 
retj»nlation  of  its  flow  and  a  diminution  of  its  quantity. 

Whether,  thftn.  the  diminution  of  bile  bo  caused  directly  by  ini|airc^ 
actii»ii  of  the  liver-cell,  or  indirectly  by  increased  resistance  in  the  bilo 
passages,  it  is  important  to  note  that  the  primary  cause  of  the  mischief 
is  not  necessarily  the  liver  itself.  The  disorder  is  set  up  by  producw 
conveyed   to  it  in   the  porud   blood.     Thus  all  agents  which  promote 
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heiilthy  action  of  the  gastric  and  iiitesiiiml  miicoaa  ma.y,  Hv  |nx'VPiiting 
tile  formation  and  iiWrption  of  abnormal  and  possibly  irnt^kiit  iinxhu-ts, 
Mid  by  freeing  the  liver  and  iu  bilo  [uissagcs  fmiu  ilictr  injurious 
preeonco,  promote  an  increuscd  flow  of  bile,  und  thus  indircotly  luivc  » 
cholagoguc  motion. 

(ii.)  Difbtrhawxs  conntctttl  wUh  rarMiiom  in  ths  QitantUu  of  Bill 
Pujtttenti, — (tf)  Increased  Formation.— Poly chromia  and  its  Kelation  to 
.l»iindice,-^For  tho  informiition  wc  jjossess  n«  Co  the  varintions  lhnt 
occur  in  disease,  we  are  indebted  m:iinly  to  olnnen-ntion  of  the  pigments 
present  in  the  urine ;  but  we  hjivo  also  ix.  few  observations  nifule  directly. 
Tlius,  ft  large  increase  always  follows  the  injection  of  hiiemo^lobiu  iuio 
the  blood,  or  apiin,  of  bncmolylic  ayents  that  aet  free  haemoglobin,  such 
as  flislilled  wutor,  toliiyletieilinininp,  and  nraeniin'otted  hydrogen  (Stadcl- 
nuiia).  This  increase  iiuiy  nni  aa  high  ax  thmc  t*>  four  t.iitii-K  the  normal 
amount.  It  luiially  mahes  itself  nutnifest  in  from  3  lo  4  hourH  ikftur  thn 
injection  of  the  haemoglobin.  If  the  injection  l>e  merely  sul>cutaneous  it 
is  latur — 12-14  hours.  Tbia  "  jmlychromia,"  jis  it  has  been  named  by 
Sta<lelmann,  ia  not  necessarily  aPcoin|j>uiied  by  an  incrcasu  of  bile  ;  ijri  the 
contrary,  the  bilo  is  genemlly  diniinished  in  tjuuntity  and  highly  com-ou- 
troted — flomctimcfi  to  a  notable  degree.  Even  more  remarkable  is  the 
behaviour  of  the  bile  acids ;  instea^l  of  being  increased,  tliey  arc  reduced 
to  mere  traces.  Great  activity  of  the  liver-ccIl  in  one  direction  (fonmi- 
tion  of  bile  pigment)  is  thus  eonifKitiblo  with  lessoned  activity  in  othei^ 
(excretion  of  water.  fomiAlion  of  bile  acids).  Those  observations  are  of 
special  interest  in  regard  to  the  bile  acids.  Absence  of  bilo  acids  has 
usually  been  regarded  as  an  important  evidence  of  inaction  of  the  liver ; 
and  hence  came  the  notion  that  jaundice  M'itbout  bile  acids  in  the  urine 
denotes  that  the  bile  pigment  must  have  been  formed  elsewhere  than  in 
the  liver  ("haematogencjiis  janndice").  It  is  now  made  clear  that  no 
such  significance  attaches  to  the  absence  of  bile  acids ;  (heir  defect  is  <:|uite 
compatible  with  a  greatly  increased  formntion  of  bile  pigments  by  tho 
liver.  A  simihir  inrMiaue  of  bile  pigments  in  a  featura  common  to  all 
conditions  in  which  blood -destnicLi tin  is  incnuuied.  Accordins  to  my 
observations,  it  is  a  constant  and  most  ncitjtbte  fealuru  of  the  bile  in  |H>r- 
niciouti  anaemia ;  in  no  morbid  state  does  thu  hiio  possess  such  extra- 
ordinary staining  [Mtwur  as  in  th'\%  disease.  An  increa!M3  of  bile  pigments 
likcH'iiie  attends  the  absur[]tinn  of  large  extmviisations  of  blood,  and  is  a 
feature  also  of  most  of  the  forms  of  jaiuidiKo  canswl  by  poisiins. 

It  is  in  relation  to  jaundice  that  the  chief  interest  has  hitherto 
attached  to  this  increase  of  bilo  pigments.  The  occun-ence  of  jaundice 
in  association  with  excess  of  bilo  in  the  stoolf^  ha-s  long  been  noticed  ;  it 
eonstittites  the  "jaundice  from  polvcholia"  of  old  wriiera.  The  doctrine 
taught  by  Frerichs  was  that  the  jaundice  in  snch  cases  is  due  lo  exce.se 
of  bile  pigments^  their  increased  absorption  from  the  intestine,  and  their 
deficient  disint-egration  in  the  blood.  The  later  form  of  this  leaching  is 
that  bile  pigments  are  absorbed  in  such  exces.'*  that  the  liver  is  unable 
to  excrot«  them  all,  so  that  some  esra)H!  through  the  liver  into  the  general 


ctroulHtioti  and  produce  the  jaundice.  These  doctrines  I  »\mW  diiiciiRs 
more  fully  elsewhorL'  (viiln  nrt.  "JaundiaV  p.  72).  At  jn-eaenl  I  will 
only  any  that,  in  my  opitiiun,  thtTO  is  titi  sufficiciiL  tivideiice  that  jaumlice 
ever  arjaea  in  this  way.  Some  bile  pigment  is  prol>ably  alwiiy«  al«url»^ 
frnm  the  intestine  to  bo  excreted  again  ia  the  bile  ;  but  thi>  extent  to 
wliicli  Kucli  an  ubtiorptioii  utrcuni  is  doubtful,  and  iu  all  probability  lias 
been  much  exaggeratetl.  It  may  bo  legiirded  im  cerliuii,  however,  tliat 
any  pigment  so  absorljed  is  excrett^tl  again,  foi-  the  liver  rapidly  takos  up 
&nil  excretes  any  bile  pigment  present  in  the  blood.  Thiiit,  bilirubin 
injcctcil  dire<;tly  into  the  blood  is  entirely  excreted  through  the  bile  in 
from  two  to  four  houra  after  its  injctition.  Similarly,  tin;  increase  of  bile 
pigments  following  injection  of  bile  into  the  dnodonum,  as  Bbowii  by 
SobifT  and  Rutherford,  l»  Always  greater  when  bile  is  introduced  than 
when  a  corresponding  amount  of  bile  salts  are  bo  introduced. 

Id  the  absence,  then,  of  any  other  cxphtnation  of  the  jaundice  with 
polyobolia,  wo  might  atti-ilmte  it  to  an  increase  of  this  absorption — 
of  this  "circulation  of  bilts  pigment.''  Rut  Stadelnianii's  observations 
shew  that  druga  which  cause  {Kjlyt-'hi-omia  UKiially  uiilm)  other  changes  in 
the  bile — one  of  the  most  notable  being  that  at  one  Ume  or  other  there 
is  a  remarkable  increase  in  ite  viscidity,  leatling  sometinicit  to  arrest  of  it« 
flow.  It  is  this  arrest  that  caitses  tbo  janndice.  The  jaundice  results 
from  aluorptiun  of  bile  from  the  bile -ducts,  nut  from  the  intestine. 
Both  preceding  and  follo^ving  this  stage  of  tncreji^ed  via<:idtty  there  is  a 
greatly  incrcaaed  excretion  of  bile  pigments ;  hence  the  abimdance  of 
bile  pigment  in  the  intestines,  so  fre<|uently  noted  in  these  cases.  The 
"jaundice  of  [jolyeholia "  ia  thus  hopatogenoiw  (obstrut^tivi-),  and  is  nol 
due  to  an  increase*!  absorption  from  the  intestine. 

Excretion  of  Haemoglobin  into  the  Ijile. — I  bave  now  to  point  out,  with 
regard  to  this  action  of  the  liver  on  haemoglobin,  that  it  is  not  simply  a 
question  cf  mere  amount— of  so  much  free  haemoglobin  in  the  blood,  with 
resulting  formation  of  so  much  bile  pigment.  Increase  of  bile  pigment* 
is  nol  necessariiy  proiJOitionute  to  the  amount  of  free  haemoglobin  in  the 
blood.  Thus,  the  injection  of  distiiletl  water  or  ]>yrogaliic  acid  produces 
intense  haemogtobinoemia  with  haemoglobinuria.  but  only  a  moderate 
increa-se  of  bile  pigmenla.  On  the  other  hand,  toluylcnodiamine,  which 
in  dogs  cjiusrs  hut  a  mwleraUi  blood -destruction  %vithout  haemoglobinuria, 
causes  &  large  increase  of  bile  pigments.  Thus  it  apjiearit  that  the  liver 
can  be  speciaUy  stimulattnl,  and  that  the  amount  of  bile  pigment  formed 
depends  not  only  on  the  amount  of  free  haemoglobin  avnilable,  but  also 
on  the  activity  of  thu  liver-oel).  In  certain  circum^t-'inces  this  latter 
element  may  be  eo  atfectetl  that  haemciglnbin  }ias8i?K  unnhangc?^!  thnmgh 
it  into  the  bile.  This  condition  of  "haemoglobincholia"  is  usually  the 
result  of  the  action  of  certain  severe  poisons.  Thus,  according  to 
Filehne  (I><89),  after  poisoning  wiili  phcnylhydmzine,  toluylenediamine. 
aniline  derivatives,  pyrogallic  acid,  eldomto  of  potJissium,  and  glycerin,  all 
agents  intensely  haeniolytic  in  their  action,  haemoglobin  i^  eunslantly 
found  in  the  bile.     1'he  same  results,  after  poisoning  with  anibne  and 


I 


nUine,  have  been  foiiml  hy  Wortheimeraml  Meyer(iaflO).  1  produced 
nich  H  "  baemoglobincboliu "  in  one  instancv  by  ligaturing  the  hejintlc 
artcr>'  and  then  injecting  distilled  water.  All  xhene  obften'atjonft  a]>{ily 
ti)  rubl)its.  In  dogs,  i>n  the  other  hand,  Fitchnc  could  never  find  any  free 
LaeinD>^labiu  iu  tho  bilo. 

This  puuge  of  haemoglobin  luiuliunjtod  thniugli  ibii  liver-cell  into  the 
bile  uiU8t  be  regarded,  then,  aa  betokening  a  grave  disturbancn  of  ]i%er 
function.  It  is  probably  an  extremely  rare  process  in  diaeaae,  and  i» 
prolmbly  conflnod  to  ibc  Ituit  BtBgt»  or  such  severe  toxic  conditions  as 
acute  yellow  atrophy  and  tho  eovorost  fonu^i  u{  toxic  jaumlitw.     Hut 

^ap*rt  from  theae  extreme  etTects,  this  occurrence,  rure  though  il  lie,  is  of 

:  interest  as  denoting  tb^t  the  activity  of  the  liver  in  breaking  up  bnemo- 

^^obin  can  bo  directly  inftuonccd  by  drugs. 

In  what  way  the  destniction  ia  efiected  within  the  liver-cell  we  have 
no  detinitc  knourledgc.  As  I  have  pointed  out^  au  increased  forinalion  of 
bill*  pigmonta  may  occur  while  the  formation  of  bile  aoide  is  diminished, 
indicaiiiig  that  the  two  procoweit,  of  haemoglobin-destruction  and  bie^ik- 

[  iiig  up  of  protein  material,  respectively  underlying  ihewj,  are  to  a  certiiiii 
extent  indejienileiit  of  each  other.  Xeverthuless  certain  interesting 
ohservationii  no  leas  clearly  indicate  that  the  activity  of  the  liver-cell 
in  breaking  up  haemoglobin  depends  u]x>n  it^  guncnil  nutritives  activity, 
ticlimidt  and  his  pupils  have  studied  the  action  of  liver -cells  on 
haemoglobin  outside  llui  hmly,  iind  they  find  th»t  the  destnictioii  of 
haimiugliihin  (and    fonimtion  of    liile  acids)  is    much    increased    by  the 

[presence  of  glycogen,  and  still  moni  of  gmpK  Biigar ;  in  the  absence  of 
these,  indeed,  the  destruction  of  haemoglobin  cea«es. 

(ft)  Lessened  Foi-mation  of  liile  I'ignients. — Among  tlie  conditions 
which  appear  to  diminish  the  amount  of  bile  pigments  I  have  again  to  note 
ferer.      This  sequence  wiis  very  notictjable  in   lIu-  case  of  liiiiary  fititulii 

frecorded   by   Paton  and   IJalfoiu*.     Irrcgiilai-  atu-icks  of   fever  occurred 

rlrom  time  to  time,  and  during  these  the  bile  not  only  fell  in  quantity,  as 
in  the  amount  of   solids,  but  became   obviously  pale ;   on  several 

'occasions,  indeetl,  quitv  colourless. 

This  diminished  formation  of  bile  pigments  is  of  special  interest  in 
relation  to  the  conception  of  jaundice  by  supprtwaion.  This  theory  took  its 
origin  when  it  was  thought  that  the  bile  pigment*  existed  preforme"!  in 
thu  bjijod,  and  that  the  only  function  of  the  liver  was  to  excrete  them. 
If  the  liver  ceaseil  to  act,  the  pigracnta  accumulated  in  the  bluo^l,  and 
jaundice  ensued.  It  is  now  t-erUtin  that  the  bile  pignienta  are  fonned  by 
the  liver,  not  within  the  blood.  But  the  i;oncupti«n  of  a  jaundice  by 
mipprewion  is  still  held  by  many ;  and  the  form  it  now  takes  is  tbAt  any 
temporary  inaction  of  the  liver  in  forming  bile  pigments  is  l»oimd  t(» 
throw  pigmctibi  inUt  thi;  crrmL-ition  which  wouhl  otherwise  hnvL-  been 
excreted  ;  wherelpy  jaundice  is  indnci  il.  Now  I  have  shewn  omi  possible 
effect  of  such  inaction,  namely,  that  haemoglobin  pri&aes  through  the  liver- 
cell  unchanged.  Jjut  such  an  event  is  only  producible  experimentally  by 
the  action  of  severe  poixons,  and  even  then  with  diiliculty  :  iu  disease  it 


is  prolmbly  of  tliQ  rnrest  occurrence.  The  other  iKJssihle  offset  is  tbnt 
illiiHtniUKi  by  the  u«'tiiin  of  fever,  when  letw  hile  piginerit  is  formpd. 
Thci-o  IB  no  eviilcrice,  litiwcvcr,  that  Biieli  ii  dimiriished  fonnation  of 
neceasitj'  producea  jaumlice.  On  the  cmitrary,  in  the  caac  of  the  gi-eat 
majority  of  poisons  thut  iict  most  severely  on  the  iivcr-cells,  jiml  tire  moui 
likely  to  cniwe  supitression  of  function,  there  is  direct  evidence  that  they 
atimulato  the  liver  to  un  iiicrwiaod  formation  of  bile  pigment.  The 
jaundice  tliey  give  i-ise  to  is  not  a  jnundioo  of  suppremsion,  hut  one  of 
increased  actinty  with  increased  viscidity  of  bile  consequent  on  the 
Action  of  the  poison  on  the  intrahejMitic  bilc-diicts  (toxiieiutc  cntoi'ch). 

(iii.)  Di^urbiinrfs  eriihnc^d  iy  Quttlilitiw  ViintttHmn  in  thr  BUe 
Pu/inrnts. — The  changes  in  the  bile  pigments  in  disenfic  are  not  [wtricted 
to  mere  variations  in  ijnaiuity,  They  extend  also  to  the  qiulity  of  ihow 
formed  and  the  quality  of  the  iirinary  pigment*  derived  from  thorn. 

in  health,  as  we  have  seen,  the  chief  pigments  are  bilinibin  and 
bilivenlin.  Within  the  int«atine  these  ant  rtxliu'ed  by  the  action  of  the 
mturct-organismH  presirnt  to  urobilin  (Htereobilin) — the  colotniiig  matter 
of  the  faeces. 

Kelation  of  Bile  and  Urinary  Pigments. — Increase  of  the  pigments  of 
the  ui'ini.'  (fur  a  description  of  which  seni  siihst!i|iien[  articU'  (Hi  '*  Ganend 
Patholog)'  of  the  Roiuil  Funcliuiia '")  is  a  common  fcitture  of  liver  disorder. 
The  questions  that  now  present  Lhcmselvos  are ; — Does  the  increase  of 
flurh  pigments  indicate  diftordor  of  hcjMtic  function  esiwcially  ;  or,  on 
the  other  hand,  indicate  merely  disorder  of  intestinal  functions  J  Or 
as  it  mny  otherwise  \w  put : — To  what  extent  are  those  pigments  derived 
from  i.lu'  bile  pigments  within  the  int-e»ttne,  and  thus  oidy  indirectly 
from  the  liver?  Or.  are  they  the  direct  products  of  hepatic  metabolism, 
formed  by  the  liver  just  as  bile  pigments  are  1 

With  regard  to  urobilin — the  chief  representativo  of  these  urinary 
pigments,  and  the  one  which  has  been  most  fully  studied  in  disease— an 
increase  is  fouml  in  the  urine  in  a  inimber  of  conditions,  such  as  fever, 
alMorption  of  blood,  pt-rincious  anacniia,  frhrile  forms  of  jaundice,  and 
tha  action  of  certain  dmgs,  such  as  trional.  Those  conditions  are  chiefly 
such  as  are  marked  by  some  increased  dcstntction  of  blood.  The  inci-caso 
of  urobilin  nwy  denote  merely  an  increa.'^e  of  bile  pigmentu  with  an 
ineritiiBeil  formation  of  urobilin  from  these  within  the  intestine,  and  not 
necessarily  any  disturbiuice  of  hepatic  function.  A  notable  increase  of 
bile  pigment  takes  place  during  absorption  of  extravasatod  blood,  as 
sht'wn  bv  Stiulplmiinn  ;  nml  according  tn  my  nb^prvationM  in  pernicious 
anaemia  no  ffjiture  is  nion-  constant  or  inorc  titrikiitg  than  th«  extra- 
ordinary colouring  power  of  the  ((Jli*,  ilonoting  great  ricbnefts  in  pigments. 

There  are  other  facts,  however,  which  denote  that  the  intestine  is  not 
the  only  seat  of  origin  of  urobilin  j  it  ia  also  formed  elsewhere  in  the 
body.  Thus,  in  eases  of  obstnictive  jaundice  in  which  no  bile  enters  the 
intestine  urobilin  ia  still  found  in  the  urine.  In  the  case  of  biHanr  fistula 
described  by  Copeman  and  Winston  no  bile  entered  the  intestine,  nor  was 
mny  bile  pigment  to  be  found  in  the  urine.     All  the  bile  escaped  through 
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the  fistula.     Nevertheless  the  urine  remaiiieJ  of  nonna)  colour,  and  its 

coloiiriii','  matters  must  ihcrcfDix'  have  heen  ionaeil  clscwht.-rc  tlian  in  l.lic. 
intestine.  In  these  L'irciini«t;tnce«  it  18  assuuiPil  ihftt  tlii?  pij^ini-iit  Iiiib 
been  lormed  witliin  the  liver  itself,  us  a  direct  |>roduct  of  Ijejuilic  activity. 
'Aud  it  is  from  this  point  of  vie^  ih&t  so  much  interest  is  iituichcd  by 
Bomo  obstTvers  to  increase  of  urobilin  (and  oi"her  pij:nicnt«)  in  tbo  urine 
in  relation  to  heputit-  tlisorder  ;  for  an  abnormal  increase  of  urobilin  may 
thiifl  denote  not  merely  an  increase  of  bile  pigments,  but  also  an  abiiorraid 
activity  of  the  liver-cell,  and  may  be  nu  index  of  ht'patic  disorder.  Thus 
urobilin  b:is  been  rc^rded  as  esaentiaUy  the  pigment  of  a  diseased  liver 
(Hayem).  Iia  formation  by  the  liver  may,  I  think,  be  thus  tonceiveti. 
Fomied  in  amidi  ammuii  in  health,  as  a  by-product  in  the  course  of  the 
formation  of  bile  pigment  by  the  livurci-ll,  in  <li8oaBe  it  may  be  fornietl  in 
diBproporiionately  large  amount,  not  from  the  bile  pigments,  hut,  so  to 
fip-.'iik,  at  the  expense  of  the  bile  pigments.  An  increase  of  urobilin  in 
the  nnno  nitiy  denote  not  mendv  an  increased  hjicmolysis  with  an  in- 
creased formiitioii  uf  bilL*  piynirnt — this  it  m^cessirily  doL-s — but  it  may 
denote,  further,  some  heptitic  inefficiency  in  dealing  with  the  hai;mogIobin 
or  pigments  <ierived  from  this  haemolysis.  I  would  point  out  a  third 
alternative : — The  conditions  in  which  it  is  chittly  mot  with — toxic 
{onus  of  jaundice,  pornicions  anui>niiu,  and  ibe  tiki;- — are  chie6y  those 
denoting  marked  disonler  of  the  blood,  aiul  the  fault  may  jiossibly 
be  not  so  much  increase  of  bile  pigments  (intestinal  origin)  or  hepatic 
inefficiency  (hepatic  on^n)  as  some  abnormal  character  of  the  haemo- 
globin and  other  pigments  set  free  within  the  portal  area  and  conveyed 
to  the  liver  in  the  portal  blood.  I  consider  it  to  be  probable  that  some 
part  of  the  urobilin  and  fhramogens  of  the  urine  is  normally  formed 
within  the  portal  area,  iiotjjbly  within  the  spleen,  where,  Jiecording  to  my 
obsen-ations.  haemolysis  is  most  active ;  and  theii'  increase  in  disease  may 
denote*  abnormal  blood  changes  antecedent  to  any  subsequent  hepatic 
inefBoiency. 

In  deciding  to  which  of  these  viirious  possible  cause«  iirobilinuria  is 
due  in  any  particular  case,  we  must  bo  guided,  I  think,  by  the  general 
obaracteni  of  the  symptoms  nither  than  by  any  particular  view  as  to 
the  source  of  urobilin.  Thus,  in  jdworption  of  extrnvasatixl  bbiocl  I  re- 
gard the  urobilinuriu  lut  not  ntite^^sarily  uf  the  Kunir  signilieitnci.'  as  it 
HAS  in  severe  forms  of  febrile  (toxacmiir)  jnunilii'i).  In  all  cases  it  denotes 
increased  haemolysis.  But  siibject  to  this,  it  may  in  Mime  denote  intestinal 
derangement — inercaset.1  putrefactive  changes,  with  increased  formation 
of  urobilin  from  the  bile  pigments  within  the  intestine  :  in  utbcrs  it  may 
denote  abnormal  haemolysis  with  foiniation  of  abtionnal  pigmcnta  in  the 
tiuaes  (extravosated  blood)  or  in  the  spleen ;  and  lastly,  in  a  third  group 
it  may  possibly  denote  hepatic  inefficiency  in  dealing  with  the  haemo- 
globin supplied  to  it.  The  data  we  possess,  then,  by  no  mwins  justify 
the  view  that  urobilin  is  essentially  the  pigment  of  hepatic  disonler, 

"B'dirnhiu  Calculi. — Before  passing  from  this  Hubject  of  the  variations 
in  the  character  of  the  bile  pigments  preaented   in   disease,  and  their 


po)<8ible  fligiiiticiaiice  in  relation  to  dimnler  of  the  liver,  I  muet  refer  to 
one  other  motlificiition  of  n  qiinlitative  character,  whicli  may  not  only 
d«DOtc  Vtut  nctiially  be  the  itamecliato  occasion  of  severe  disorder  of  the 
liver ;  I  refer  to  tbut  change  which  leods  to  the  precipitation  of  bilinihin 
in  insoluble  form  within  the  intrahepatic  bile-ducts  or  within  the  gaJl- 
bhulfler,  and  t.o  the  formatinn  of  l)ilinil>in  calcnli. 

Bilirubin  ittieH  is  nevur  pr6cipiUit<iMl ;  but  under  certain  conditions  it 
forma  a  corabination  with  calcium,  and  is  then  precipitated  as  an  insoluble 
coiupimnd.  In  thia  form  it  is  the  nucleus  of  »  coiiHidurablc  proportion  of 
the  onlinary  gall-stoneH ;  in  a  unialler  ptfipurtion  it  in  it«elf  thu  calcidn&, 
and  may  constitute  the  gntty  parlicliis — the  ftf»-eallcd  biliary  Mtiul — found 
within  the  intrahepatic  diicta,  or  the  small  calculi  fojnd  either  in  these 
ductal  or  iti  the  gall-bladder. 

Two  fomis  of  these  rulculi  are  mot  with  ;  in  the  one  the  bilinihin- 
calcium  is  mixed  with  ebolesterin,  as  much  as  2.'>  per  cent  of  the  latter 
being  present ;  the  remainder  being  made  up  of  bilirubin -calcium,  usuidly 
with  timall  cjuantities  of  copper  and  traces  of  iron.  The  calculi  of  this 
Icind  are  usually  of  largo  size,  as  large  as  a  cherry  or  larger ;  ant]  lie 
singly,  or  at  most  in  group*  of  three  or  four,  in  the  larger  bile  dnct«  or 
gidl-Wadder.  In  the  other  fonn  this  insoluble  conijjound  of  bilirubin 
forms  the  whole  oalcnhis.  I'bene  fttonen  are  of  small  siyAi — from  that  of 
a  grain  of  sand  to  that  of  a  pea — and  form  solid  brownish-black  concre- 
tions with  rough,  irregular  surfaces;  sometimes  of  wax-like  ponsistence, 
aometimes  firm,  hard,  and  brittle.  They  con&ist  almost  entirely  of  the 
calcium  coinjioutid  of  bilindnn  or  biltvenlin,  without  any  cholesteriii,  or 
at  moat  with  mere  Cracc«  of  it. 

JieaidoB  these  forms  of  calculi,  in  which  it  forms  the  chief  constituent^ 
bilirubin-calcium  h  a  common  constituent  of  most  gall-ftones,  i-ither 
inlennixcd  with  the  cholesierin  or  sometimes  forming  the  cwritral  ntndous. 

A  special  interest  attacbHs  to  these  calculi  of  bilinibiii-i-nlciura  ;  inas- 
much as,  unlike  the  oidiiiaiy  mixed  choleaterin  calculi,  the  seat  of  the 
formation  ^if  which  is  the  gall-blarlder  nr  very  rarely  the  larger  bile- 
ducta,  small  biliriibin-utlciuin  cjilcnli  an^  freijUHUtly  found  in  the  intra- 
hepatic duels.  "WHiat  dcterniiiiea  their  formation?  B<ith  bilirubin  and 
calcium  are  normal  c«i)»tituonta  of  the  bile.  Yet  in  whatever  amount 
they  are  present,  or  however  highly  the  bile  may  bo  concentrated,  they 
can  never  be  made  to  combine  to  form  this  insoluble  compound.  More 
excess  of  bilirubin  appears  iiisulHcienl  of  itself  lo  bring  this  about  in 
nonii;il  bile.  Adtlition  of  lime  water,  however,  le«dl^  eventually  to  ii  pre- 
cipitation of  bilirnhin-calcium.  Ihit  certain  substances  iu  the  lale  ap|}ear 
capable  of  hindering  this  precipitation  eveji  when  lime  is  present  in 
abundance.  The  bile  salts  possess  this  power.  Naunyn  finds  that  in  the 
presence  of  bile  salts  the  calcium  combines  at  Brat  with  the  bile  »cid  ;  and 
it  is  not  until  a  large  excess  of  lime  is  added  tlmt  precipilJition  takes  place. 
It  is  not  likely  tliat  the  preci|iiuitiuu  of  this  e(»nipoun<l  is  Kolely  dependent 
upon  an  increase  of  lime  in  the  bile.  It  is  suggested  that  excess  of  lime 
in  drinking-water  may  idvc  rise  to  calruli  hy  favouring  the  precipitation 
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of  bilirabin-calcium ;  ihora  u  no  evidonce,  bovrever,  that  the  lunouut  of 
lime  m  the  bile  is  alfoctod  by  the  iKJminUtnitioii  of  lime  in  the  food 
(Xaimyti).  Ita  source  in  all  prolmliility  is  llie  mucoiia  nienibraiie  of  the 
bil«  pnasagM,  u  pointed  out  l>y  Frericlis.  Mont  imprirtant  than  any 
mere  increase  of  Hate  or  amount  of  bile  jiijoxieiit  in  deterniiiiin-;  the  pre- 
cipitation of  bilirubin-calcium  is  the  presence  or  absence  of  nlbumin  in 
tbe  bile.  Thus,  egg  albumin  brings  itlnrnt  &  preuipitiitinn  of  bilirultin- 
calcium  fmiu  biJo,  and  from  a  soluliou  of  failo  ^l  coi)tA)uiii|^  bilirubin. 
It  JB  highly  probable,  then,  as  Nnunyu  Bays,  that  albumin  is  the  tbiof 
factor  in  determining  the  precipitation  of  these  biliary'  concretions  within 
the  bile-iluctP,  the  albuminous  miiterinl  being  dcriveti  from  thedcflqiiama- 
tion  und  disintegmiiori  of  the  epilliolium  of  tbe  liile  passiiges. 

These  8nmll  intnihopiitie  cutciili  of  bilirubin-culcium  seem  to  pUy  an 
imporcant  part  in  producing  cholelithiu&is.  They  are  carried  into  the 
gall-bladder,  where  tbey  act  on  ita  mucous  membrane  aa  foreign  bMlies. 
tnd  fiivotu'  the  catarrhal  condition  which  leads  to  the  formation  of 
eholestorin.  In  the  centre  of  gsill-stone^  a  small  nucleus  of  this  com- 
pound '\h  friKpiently  to  \w  f<iund. 

The  prucipiuttion  of  bilirubin  in  insotubtti  foi-m,  with  the  ]»roduction 
of  biliary  concretions  of  bilintbin-calclum.  is  thus  ui  Imj  regwdKl  as 
evidence  of  disorder  of  the  bile  [mssages,  not  of  the  liver-cell  itself. 

(iv.)  Dixturbanres  futtHrcieti  vnth  J'mitUwnx  in  Kj-eirtiim  of  BUe  Salts. — 
We  have  little  infnrmation  as  to  the  variations  in  their  excretion  met 
with  in  disease.  Clinicalty  our  chief  interest  is  directed  U)  the  bile  m\\% 
in  connexion,  first,  with  their  solvent  iwtion  on  cholesterin,  the  chii-f 
constituent  of  gall-stones;  and,  secondly,  with  thr^ir  apiwarance  in  the 
aiine  in  casen  of  jaundice.  Cholesterin  in  held  in  Mjlution  in  tbe  bile 
mainly  by  the  pixwuncv  of  the  bile  sjtltit :  it  is  insoluVil<)  in  water  or 
aqueous  saline  solutions,  but  easily  soluble  in  &olutions>  of  the  bile  salts ; 
■olutioDa  containing  }  to  21  per  cent  of  bile  salts  can  dis.'^otvc  about  a 
tondi  part  uf  their  own  oiiiss  of  cholesterin  (Nmniyn).  One  of  the  oldest 
views  of  the  ungin  of  gall-4l<jtics  is,  that  owing  lo  decom{H>sition  of  th<- 
bile  acids  within  ihv  gall  blatlder,  the  cholesterin  h  no  longer  held  in 
aolution  and  Itecomes  precipitated  (Frerichs).  There  is  no  concliuiru 
eridencc,  however,  that  calculi  ever  arise  in  this  way.  The  evidence 
presently  to  be  considered  goes  rather  to  shew  that  gallstones  arise  from 
increased  secretion  of  cholesterin  from  the  walls  of  thn  gidl-bladder,  not 
from  simple  precipitation  of  the  cholesterin  held  in  solution. 

Much  imitortaucc  was  formerly  attached  to  the  presence  of  bile  adds 
in  the  urine  in  certain  caacs  of  jauiuJice,  and  to  their  nlisence  in  othurs,  ai- 
an  important  gauge  of  the  degree  of  activity  of  the  livf^r.  Siniu?  the  bile 
acids  are  adroittoiily  fomiml  by  the  Hver,  atul  by  the  livor  alone,  their 
almence  from  the  urine,  in  any  ciue  of  jaundice,  was  held  to  lie  clue  to 
inactivity  of  the  liver.  Hence  the  view  of  a  haeinatogcnuus  as  ilisiinci 
from  a  hepatogenous  iaumlt<"o.  This  matter  will  l>e  considered  fully  else- 
where fart.  *■  Jauuilici' ■').  Hitl'  it  nin  milv  be  said  that  the  studies  of 
tStadehnann  have  thrown  an  entirely  fresh  light  on  this  subject.      .So  far 


fnmi  the  formiitioii  of  bile  iiij^Tueiits  and  of  bile  acids  by  the  liver-cell 
litico&aoi-ily  ^oing  hand  in  hand,  m  hitherto  iLssumcd,  these  studies  Khevr 
thai  a  large  increase  of  btk^  jiigments  in  the  bile  is  frequently  att«nded 
with  11  no  loss  marketl  diiQioution  in  lile  acids.  ThiR  |)e<:iiliar  result  is 
c--i|K'ciiilly  charActemtic  of  tiie  action  of  certain  pciisons  which  potmesa 
]M>wefful  ictei-ogenetic  properties  (toluylencdiaraitie,  phusphonis).  The 
jaundice  cauaod  by  such  ageuu  is  always  marked  by  a  greatly  diminished 
formation  of  bile  luiids ;  and  heme  at  the  very  time  the  imne  is  loaded 
with  bile  jiigmmit  theru  miiy  l>e  tittle  (ir  no  trace  of  bile  auitU. 

(v.)  DiHarkmcii  contiftUd  with  EiCretioH  of  Mucus  and  of  i^ioleMmn. — 
Cholalithiasia. — The  chief  interest  atuiching  to  choleaterin  is  that  it 
fnrnw  the  chief  wmslitnwnt  nf  gall-Ht^inet).  With  regard  to  its  source 
there  is  still  iliiTurcrieo  of  opinioiL  It«  widespreful  distribution  within 
tlie  iMMly  would  suggest  that  it  is  excreted  by  the  liver.  In  caaos  of 
jaundice  with  complete  obstruction  it  is  said  to  accumulate  in  the  blood 
(Frorichs),  but  this  »tiit«ment  lacks  contiiTnation.  It  is  now  known  that 
it  is  not  oit^rely  c\'cret«d  from  the  blood,  but  that  it  is  forniod  by  the 
mncousi  lining  of  the  gall-bladder  and  Uie  I.irgor  bile-ducts  (Naunyn),  and 
that  it  is  rtKilIy  a  product  of  dejieneration  of  the  epithelium  of  their 
coats.  According  to  Nauuyn,  cholostoriu  is  nui  aitnply  excreted  by  the 
liver,  for  he  found  no  noteworthy  inci'ease  in  the  bile  after  adininistrii- 
tion  of  large  tiuantities  of  ehohisterin,  both  by  the  mouth  anil  snb- 
ciitaneuusly ;  he  conclurlos,  inilced,  that  no  separation  whatever  o£ 
cholest«rin  from  the  blood  takej  place  through  the  bile.  He  finds,  more- 
over, that  the  amount  of  cbolesterin  is  not  dependent  u]>ou  diet.  He 
jtlso  investigated  the  excretion  of  cholcaterin  in  various  diseases,  but 
failed  to  find  jmy  notalile  incnsise  of  the  substance,  luile.ss  gall-stone* 
wetv  ulso  pivKont.  He  conehideii,  then,  that  the  cholesterin  of  the  bile 
is  neither  a  jinKlucl  of  general  melitltolism  nor  a  specific  secretion  pnaluct 
ol  the  liver. 

On  the  other  hand,  the  secretfon  of  mucous  memhranos  constiintly 
conttlins  chnluBtorin,  siunutirncs  in  no  leKis  quantity  than  the  bile  ittHslf. 
In  bile  the  proportion  viuics  from  0*5  to  ^-U  ]wr  1000.  In  fipulum  of 
catiurhid  bronchitis  Naunyn  found  it  to  the  amount  of  0-9  in  1000,  and 
ill  sputum  of  putrid  bronchitis  he  found  it  to  the  amount  of  \'o  per 
1000.  In  pus  it  has  been  found  in  even  highor  auioiinkj.  In  all  these 
cases  there  has  b«»n  actual  iulhimmatiou  and  an  abnoimidly  largo  autount 
of  degeneration  of  cells  and  epithelium  ;  and  Naimyu  thinks  it  probable 
th.-it  a  consideriible  shedding  of  epithelium  from  the  biliaiT  |»issage«, 
induced  by  the  deleterious  action  of  thL-  hilc  it«olf  (jis  a  protoplasmic 
]>ois»jn),  constantly  goes  on.  An  incresised  fonnation  of  cholesterin  in 
connexion  with  subacute  inflammatory  and  catarrhal  conditions  of  the 
lining  raflmbrau*'  of  the  bile  |>aasages,  especially  of  the  gall-bladder,  is 
the  chief  factor  imderlying  the  formation  of  gall-stones  in  disease.  The 
.■liolcHtcrin  which  goes  to  form  gall-stones  has  never  been  in  solution  in 
the  bile.  It  is  fnnned  us.  viscniiH  material  withiti  the  degctieratetl  epi- 
thelium thrown  olTfrom  the  gall-bhuldur ;  and  it  collects,  as  such,  [-ither 
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around  Hniori>hous  partictc«  inndo  up  of  dcgciicriiteil  upitheluim,  or  around 
emnU  eolid  ooiicrelioiis  of  bilirubin-citlrium.  Otiw  fniiiie*),  iho  ciUcidua 
grows  by  fiu'ther  accretion  either  of  cbolostcrtn  or  bilirubiiieakiutu.  or 
both.  The  tholestcrin,  accortling  to  Naunvn,  may  accuiutdjite  in  two 
further  ways ;  it  may  comu  either  from  degftionitioii  of  tbo  epitheliun) 
lying  around  it,  as  in  the  ctwcs  in  which  u  stoue  Ucs  in  a  pocket  embrac- 
ing it  BO  closely  thnt  no  bite  may  have  tMittmjd  for  some  time ;  or,  on  the 
fotber  hand,  whon  tht?  atone  is  bathed  in  bile,  it  iii:iy  grow  by  crystallisa- 
'  tion  of  the  cholest«nn  in  thu  bile.  But  this  mode  of  increase  itt  rai'e. 
In  the  great  majority  oC  calculi  the  sujwrficial  Uiycr  is  not  crystnlline, 
but  at  Bi-st  is  nmciqihouH  ;  it  is  at  a  (iuksviiin'rit  date  thai  tliiii  araorphotlS 
i-holontenn  umh'rgocs  <:ryhta]liiialioii. 

Wh;it  \%  it  tliat,  determines  this  inoreiised  formation  of  chole&leriii  t 

The  facts  with  regard  to  the  general  etiology  of  gall-stones  are  well 
known  (rtiic  p.  392).  Gall-atones  ore  luicomuion  in  yoiuig  people  under 
thirty  years,  and  most  coiamou  over  sixt^'.  They  arc  much  commoner 
in  women  than  men' — ^among  males  in  4'4  per  cent  of  bodien  examined, 
amotiy  women  in  20"6  per  cent.  Among  women  they  are  much  more 
frcipicnt  in  those  who  have  borne  chihlren.  Thus  it  appeal's  that  the 
formation  of  gidl-stoncs  is  facilitated  tiy  anything  which  interferes  with 
or  iTt.inlfi  the  tlow  of  bile.  Stagnation  of  bile  in  an  etiological  factor 
abont  which  thei'e  is  no  disipute. 

How,  then,  does  stagnation  of  bile  load  to  the  formation  of  biliary 
calculi  1  Frerichs  taught  that  iri  stagnating  bile  the  bile  salts  were  apt 
to  uttdergo  decom[x;tjittori,  the  leactioii  of  the  liile  to  become  autd,  and 
tile  choleoterin,  previoiiHly  held  in  Holutiun  \vj  the  bilti  ^alts,  Xia  be 
precipitated.  It  has,  however,  been  ]iroved  that  atagnatimi  idonu  i«  not 
futheient  to  give  rise  to  the  formation  of  gjdl-atones  (Mignot).  Naunyn 
has  shewn  that  for  the  production  of  cholestenn  in  excess,  and  so  of 
Ctilcnii,  a  eatan-hal  comlltioii  of  tliu  mucosa  is  necessary,  and  it  ja 
Iclcur  that  the  etiologiual  importance  of  biliary  stagnation  consiKLs  in 
ila  favouring  infection  and  catarrh  of  the  gall-bladder.  The  catarrh 
responsible  for  the  increase  of  cholostcrin,  and  so  for  the  formation  of 
jtCalculi,  may  Imj  induce"!  by  two  sets  of  factora  1  (I)  Noii-infwtivi-  and 
(3)  Infective.  The  noii-iiifeclive  factoni  iiichuU-  the  etTects  011  the  liile 
pttSBuges  of  irritant  products  of  digestion,  insufticieiitly  metabolised  and 
detoxicated  by  the  liver,  and  excreceU  into  the  bile.  The  latter  iu<-lude 
the  effects  of  bacterial  toxioa,  cither  absorbed  from  the  intestine  (ictei'O- 
gcnctic  tosdns)  or  formed  within  the  infected  gall-bladder.  (For  the 
bacteriojogy  of  cholclithi;isis  i-u/f  p.  254.) 

Coadusitm. — Thu<%  it  appear!^  that  the  hu'go  group  of  morbid  conditions 
comprised  under  cholclithiusis  are  due  to  catarrh  of  the  bile  passages  set 
up  by  the  excretion  of  irritant  poisons  thnjugb  the  bile,  or  by  the 
formation  of  such  poiaons  by  inf«t.'tion  ni  tbo  giill-bhuhhT. 

F.  The  dtsturbanoe.4  of  digestive  functions  associated  with 
functional  hepatic  Insufficiency  are  both  numerouK  and  v;u-ied.  They 
include    many    of   the   commonetst  manifestations    of    gustro  •  intestinal 
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disUirlNiiico — the  coatod  tonj^ie,  hitlor  tuato  in  the  mouth,  toss  of  nppetite, 
Rcidity,  flatulent  diat^nsiou,  diitUute  for  food,  ceix^cmlly  those  of  fatty 
itAtnre,  sense  of  diftcomfort  or  actual  soreness  in  the  stomach  and 
du'xloniim,  "biliousness"  of  ©very  degree  of  intensity  from  conjunctival 
juundice  up  to  ccmiplete  jaundice,  constipalioii  with  deficiency  of  bile 
in  the  t^toolo,  or  looseners  of  bowels  with  exocSB  of  bile  in  the  stools, 
deposits  of  urates  in  the  urine.  An  already  »een  ^p.  -13)  these  giisti-<»- 
iniestinol  diaturhances  arc  in  most  cases  as  much  tiio  cause  as  the  effect 
of  the  liver  disturbances  associated  with  them,  and  this  is  siMJcially  true 
of  the  biliary  diaonlers.  But  the^e  |jit(«r  in  their  Uirn  undoubtedly 
aggravate  the  giutro  int<'Ktinal  di>iturlMuie<>K  in  crrtnin  direetinnn.  Tlni^. 
stagnation  of  Iii1u  i-eact«  U[)t)ii  tbu  »-cn!lii)ii  of  ^lUitric  juice — Icadfi  to 
its  increase  and  to  consequent  hyperacidity.  Oelicioncy  or  altsence  of 
bile  from  the  intestine  aftectA  the  motor  activity  of  the  bowoi^liminisb- 
ing  it — ami  thus  favouring  constipation.  It  does  not  interfere  much 
with -the  asKJmihitioTi  of  the  varbohydrat«s  ur  prntoins  of  the  food,  for 
on  these  the  Iiile  exerta  practically  no  action.  On  the  other  hand  the 
reahsorption  of  fat  is  greati}'  impaired,  for  the  bile  not  only  emulsilies 
faw,  but  it  also  removes  the  fatty  iiuidn  mid  soluble  boajis,  and  8tirauliit«s 
the  opitheliid  cells  to  alieorb  ibem.  MTieii  bile  is  cut  off  from  the 
int4»tine,  the  faeces  contain  a  large  excess  of  fat ;  instead  of  containing 
only  nbuut  B  per  cent  of  the  fat  administered,  the  amount  thus  lost 
may  be  ns  much  as  B5  to  78  per  cent  It  is  the  presence  of  this  fat 
which  gives  the  peculiar  clay  colour  to  the  faeces  in  olxstruclive 
jaumlicc;  it  may  constitute  as  mui'h  us  II  to  I.I  por  cent  of  the 
weight  of  the  facf'es.  It  may  \m  in  part  responsible  for  the  peculiar 
i^iokeniii^  fetor  which  faeces  free  from  bile  usually  have ;  but  Dr. 
Garogeo  has  obse^^■ed  the  complete  absence  of  fetor,  in  spite  of  Urge 
quantities  of  unabsorbed  fat,  in  cases  of  fatty  stools  duo  to  disease  of 
the  pancreas  without  pressure  on  the  common  bile-«luct.  It  is  certain, 
howevpr,  that  if  dogs  with  biliary  fistula  be  fed  on  carbnhydrates  instead 
of  fat,  the  fetor  in  great  \&jX  disap])car!i.  This  peculiar  fetor  of  the 
faeoM  in  the  aljsence  of  bile  has  led  to  the  now  that  the  bile  has 
powerful  antiseptic  pro|)ertie8.  It  certainly  has  no  direct  antiseptic 
action,  for  micro-or^tiiems  of  various  kitiiU  gnm-  freely  in  iiunlia  con- 
tJiiiiing  bile  and  in  the  bile  itself  (Co[ien)un  and  Winitton,  Sherrington). 
On  the  other  hand,  fi-ee  bile  acids  have  antiseptic  properties.  It  is 
prolmble  that  its  soon  as  the  bile  comes  into  slight  contact  %vith  the 
iiitestiuKl  c4>ntentK,  the  bile  iia!tH  an;  deconijinscd,  and  bile  acids  wb 
fit!^' ;  and  it  has  been  HUg:gefiiei1  (GHUi;:oe)  that  the  presence  of  thes« 
acids  may  modify  in  some  Wiiy  the  putrefactive  changes  which  albuminous 
«ab«t«aces  undergo  in  the  intestine.  The  most  recent  observations,  how- 
ever, shcvr  that  the  peculiar  colour  is  nut  due  to  putrefactive  fermontaiion, 
ft«  has  goiicmlly  l>oeii  eupiNWod.  Tlie  total  bulk  of  bacteria  In  the  faecc*' 
is  not  increiised,  1irit  on  the  contmry  remarkably  diminished  (Strrisburgor, 
190.1).  The  peculiar  fetor  is  thus  probably  due  to  excess  of  falty  acids. 
In  some  cases  even  this  is  absent.     In  the  case  of  biliary  fistula  recorded 


by  Mr.  .Mnyo  liobeon,  in  which  for  fifteen  montha  all  bile  was  clisL-hargoii 
externally,  the  odour  of  the  faeces  did  not  differ  from  that  of  u  healthy 
motion,  iiikI  the  IhjwpIh  were  finite  regnlar  tbraiighoiii  without  tho  u-tc 
of  a[>cnfnt«.  Althon>;h  iinlrition  is  ii!>ii».11y  alf{x-t«il  by  the  loss  of  thu 
fata  of  llie  food  (hence  the  wiistiiig  of  chrnnii!  jaiimlice),  even  this  effect  ia 
slwent  in  some  cases.  In  the  cJise  of  biliary  fistula  recorded  by  Professor 
Noel  Patoii,  iho  tvoman  rotiirtieii  after  a  year's  inten'al  in  a  state  of 
robiutt  heultb,  having  put  on  h.  stone  in  weight  notwithstanding  the 
complete  abwuico  of  bile  from  thu  intetitiiif. 

Apart  from  these  obvious  effect*  (an  fat  alKurption,  on  intiwtinal 
perifttnlsis,  on  nutrition),  absence  or  doficiency  of  bilo  also  causeu  efTccLs 
of  a  teas  obvious  but  pioUibly  no  less  important  character.  iVltbough 
the  bile  has  no  direct  autiscptic  prupiirtiuti,  it  nppeant  to  have  anti- 
toxic power*  of  no  mejtn  order  (T.  R  Fi-a^er,  1897)  by  which  it  can 
antagonise  and  render  inert  |Xfwerful  organic  poisons,  such  as  thoso 
of  snakes.  There  ai-e  many  poiflonous '  protlucta  generated  in  the 
inteatine,  in  connoxinn  with  pancreatic  digestion  and  intestinal  pntrc- 
faction,  ciijiabln  if  idisurlted  nf  proiluciiig  ill -effects.  Some  of  llic 
^rmptoms  commonly  ascrihetl  to  "slugglKh  liver"  or  "want  of  bile" 
may  l*o  du*?  in  part  at  least  to  the  abflcnco  of  a  sufficient  amount  of 
henitfay  bile,  and  cun!ii?iiuenl  absorption  of  prodi]cl«  that  would  other^v'ise 
have  been  rendered  inurl  by  iL  Tlio  ninbiubttwl  vah»e  of  eholagogiK- 
aubstanoefl — ''stimulants  of  bile  ftccretioti  "—so  loni;  eniph'vcil  on  eliiiicnl 
grounds  alone  may  thus  obtain  a  satisfactory  exjiiaiuition.  Absence  or 
deticieucy  of  bile  may  affect  the  functions  of  the  liver  in  another  way. 
All  ex|ierimcnLa]  uvideiir«  goes  to  shew  that  no  drug  is  so  powerful  a 
stimulant  of  bile  soeretion  as  thit  bite  acidn  formed  by  the  tiver  itself, 
and  constantly  reabsorbed  in  large  (pmntity  from  the  intestine.  In 
cases  of  }atuidice  (p.  75),  the  formatiuii  of  bile  acids  is,  in  cause^picnce 
of  the  absence  of  thi!<  secondary  circulation,  much  diminished  and 
the  proteolytic  function  ol'  the  liver  in  this  rcs|H;ct  materially  iiffccted. 

In  all  these  ways,  then,  by  diminished  abs*n-jtiioi]  of  fitt,  by  diniiriifthed 
perisUdais.  by  diminiAhed  antitoxic  [tower  of  the  bile  on  tin:  food  jiriHluctfi 
within  the  intestine,  by  dimlnit^hed  .-ibsorj>tiim  of  bile  salts,  all  the 
functions  of  the  liver — proteolytic,  glycogenetic,  biliary,  an<l  antitoxic — 
may  be  affected  by  the  intestinal  changes  connecicd  with  defective  secre- 
tion of  bile.  . 
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JAUNDICE 
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SUMMARY   OF   CONTENTS 


Definition. 
Causes. 
I.  Simple  Obstnictivu  Jaundice. 
IL   Toxaemic  Obstructive  Jaundice. 

A.  General  characters. 

B.  Patliology,  (n)  Historical  hypotheses  as  to  its  nature. 

(6)  Consideration  of  factors  concerned  in  its  production ;  (i.) 
action  of  poisons;  (ii.)  increased  blood  -  destruction  ; 
(iii.)  suppression  of  function;  (iv.)  PolyclioUa — increased 
(secretion  and  absorption  of  bile  from  the  intestine  ;  (v.) 
Nervous  influences  :  Jaundice  from  emotion. 
Summary. 

Definition. — A  general  condition  symptomatic  of  obstruction  of  the 
bile  ducts  alone  (hepatogenous  jaundice),  or  in  asaociation  with  toxaemia 
and  infection  (haemo-hepatogenous  jaundice) ;  characterised  by  yellowish 
discoloration  of  the  tissues  with  bile  pigment,  the  excretion  of  bile 
pigments  in  the  urine  with  or  without  bile  acids  ;  and  by  various  general 
symptoms  referable,  in  simple  cases,  to  disturbances  of  gastro-intestinal 
and  liver  functions;  in  more  severe  cases,  to  disorder  of  the  blood  as 
well  as  of  the  liver  (fever,  cerebral  symptoms,  haemorrhages) ;  caused 
by  absorption  of  bile  from  the  bile  passages  as  the  result  of  impeded 
outflow. 


JAONDiCE 


Causes  of  Jaundice 

All  cASQfl  of  JMtmlic'ft  may  be  classed  in  twn  ;;reI^t  iliviainns : — 
L  Jiituidice  refluJtiug  frooi  oM-iuiu  mechaiticaL  obstruction  ii]<lci|)«i)dent 
of  cltangea  in  the  bluod  or  1.>iie  (<SiuiplD  Obutctictive  iJnumlict*). 

II.  Jauiidico  dofeiidvnt  upon  ehungva  in  the  blood  and  bjlu ;  tliu 
actUAl  cause  of  obatruciion  being  incroast-d  viscidity  i>f  bile,  conRCijuent 
oa  ii)trabei>atic  catAirti  (ToxAomic  Obstructive  Jaundicu). 


1.   SIMPLE  OBSTRUCTIVE  JAUNDICE 
The  causae  luii-y  bo  grouped  as  follow*  : — 

A-  (^ruction  by  J'rtssutf  on  tkt  D«dsfwm  mihout:—- 

(fi)  Obi^ructitm  hii  Turtumrs  jimsing  vn  the  Cavity  of  Uie  DuetSt  or  grmrin^ 
vdu  thtir  Inhriur. 

I.  TuMumr-i  projecting  from  the  bvcr.  2.  Enlarged  glands  in 
thu  Hssnre  of  Uio  livur.  ^i.  IhlidigEmnt  diseaso  of  itit' 
stomiwb.  4.  Maligimnt  diaoaae  of  Urn  duoduiium.  5.  Malig- 
nant dtsejise  of  the  pancreas,  (i.  Ttimmu'  or  dtsplacenicnt 
of  ibo  kidney.  7.  HetropentDneal  or  omental  tumour. 
B.  An  alxlomitud  ancurv'sni,  'J.  Ku«cal  nci'umulittiuiL  10. 
A  piTgnatit  iiU-THs,      11.   Ovaniiii  oiid  utoniio  tiimoui'Su 

(i)  OUtnidion  by  InfiumnuUuvfj  and  CicairieuU  Proeaxs  in  jnirts  adjaead 
to  the  BUe-dwJt. 

1.  I'uodonitis  and  cicatrisation  of  duo<Ien)d  uIwi-h.  2.  Peri- 
hv^iiititiEi.  3,  Chninii;  pericbnlecrytiliLiij  iiiul  perirbolarigitia. 
4.  Acuto  and  Chronic  [uiicruatitis.     5.  Cirrhosu  of  liver. 

(c)  Ohslrueiion  by  Conijpniitil  or  Sfvunmitlic  CmulUionx. 

1.  Congenital  deficiency  or  stenosis  of  the  bile-duct.  2.  {T)Sp»«* 
motlit;  5trictttrc. 

B*  Obtlruetwn  bp  Morhid  I'tvrrises  in  the  JVnth  of  the  Duels. 

(n)  ClKjIangil.is  of  ev<jry  dngrtie  of  Rcveriiy  ;  caiiBed  by — !.  Crin^jO^ 

tiuiis.  2.  Excretion  of  irntu.iit  digestive  producta  throtigh 
tite  bile.  3.  Vory  frequently  by  infection,  occiisioning  an 
incresiaed  formation  of  vistnri  tiiucuh,  which  inipudi-H  tiie  llnw 
of  bile  or  may  HiTCAt  it  altoyetlieir.  ami  luadf  to  tba  furmn- 
tion  of  biliiiiy  sand  and  ciiteuli  ;  iilTecling  every  {^irt  of  the 
biliary*  system,  'lliis  catarrh  is  by  far  the  commonest  canee 
of  jaundice. 
(6)  Mnti'jtiuut  Pir^tiav  atid  Stricture  af  Ike  Bile-dwis. 
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C.  Obstruction  in  the  Cavity  of  the  Dacts. — (1)  BiliaTy  Sand  and  Caictdi 
— formed  chiefly  in  the  gall-bladder, — a  common  cause  of 
jaundice,  both  by  exciting  catarrh,  and  by  occasioning 
mechanical  obstruction  when  the  gall-stones  reach  the 
common  bile-duct ;  and  by  disposing  to  infection  and  to 
carcinoma  of  the  biliary  system ;  (2)  mwxis ;  (3)  ■worms. 

For  the  symptoms,  morbid  anatomy,  differential  diagnosis,  and 
treatment  of  the  several  varieties  of  jaundice  caused  by  mechanical 
obstruction,  the  reader  is  referred  to  the  various  articles  dealing  fully 
with  the  different  causes  of  this  condition,  as  detailed  in  the  foregoing 
list,  namely — 

1.  Functional  disturbances  of  biliary  secretion  (p.  50).  2.  Inflam- 
matory affections  of  gall-bladder  and  bile-ducts  (p.  223).  3. 
Tumours  of  the  gall-bladder  and  bile-ducts  (p.  242).  4.  Gall- 
stones (p.  251).  5.  Tumours  of  the  liver  (p.  204).  6.  Con- 
genital obliteration  of  the  bile-ducts  (p.  103).  7.  Cirrhosis  of 
the  liver  (p.  169).  8.  Congestion  of  the  liver  (p.  155).  9. 
Tumours  of  the  pancreas  (p.  303). 


II.  TOXAEMIC   OBSTRUCTIVE  JAUNDICE 

Synonyms, — Haemo-hepatogenous  jaundice  (Afanassiew) ;  Jaundice  of  poly- 
chromia  (Stadelmann);  Non-obstructive  jaundice,  Tox'iemic  jaundice 
(Hunter). 

Deflnltlon. — A  form  of  jaundice  connected  with  disorder  of  the  blood, 
met  with  in  a  number  of  conditions  ;  sometimes  as  a  complication  of 
specific  febrile  conditions,  sometimes  as  the  prominent  feature  of  con- 
ditions of  obscure,  probably  infective,  nature :  it  is  characterised  by 
jaundice  of  varying  severity  in  association  with  symptoms  of  more  or  less 
general  disturbance ;  in  severe  cases  by  fever,  delirium,  epistaxis,  black 
vomit,  albuminuria,  and  other  symptoms  of  blood  disorder ;  it  is  caused 
by  the  agency  of  various  organic  poisons,  acting  on  the  blood  first  and 
subsequently  excreted  through  the  liver,  leading  to  altered  character 
and  viscidity  of  the  bile,  and  in  severe  cases  to  degenerative  changes  in 
the  liver-cells. 

Vapietles. — The  varieties  of  jaundice  falling  within  the  scope  of  the 
above  deBnition  may  bo  grouped  in  four  classes,  according  to  their 
etiology — 

1.  Jaundice  produced  by  the  action  of  chemical  poisons,  such  as 
toluylenediamine,  phosphorus,  arsenic,  snake-bite. 

2.  Jaundice  due  to  poisons  formed  in  the  various  forms  of  gastro- 
intestinal auto-intoxication. 

3.  Jaundice  due  to  the  poisons  formed  in  various  specific  fevers  and 
conditions,  such  as  yellow  fever,  malaria,  pyaemia,  relapsing  fever, 
typhus,  enteric,  and  scarlet  fever. 


4.  Jaundice  met  with  in  vaHuus  comlitiDEis  of  tintciinwn  hut  moi-e 
or  leu  obscure  infective  nature,  and  variomly  dct^igtmieii  as  opidemie, 
infectious,  fehrile,  nuiligmmt  jaundice,  ictema  gravis,  W'eii'i  diuaa«, 
acute  yellow  atrophy  of  Liver. 


A.  General  Ciiaractkhs 

Although  difToring  widely  fmin  one  another  in  severity  and  in 
individual  character,  there  ai-o  (.-ortairi  nuriirnd  chanictors  comimm  Uj  all 
tiiew  forma  of  jaundice  which  mark  them  off  as  a  distinct  group,  con- 
veniently described  as  toxaemic 

(1)  htOtological  Features. — In  idl  of  them  the  jaundice  apiiears  lo  be 
ini1e]>cndcnt  of  any  obstruction  to  the  Huw  of  hile,  or  nt  any  rale  nu 
obvious  obstruction  cAn  be  found  in  the  larger  ducts.  In  all  of  them 
the  jaundice  is  oMociated  at  one  time  or  other  with  the  presence  of  more 
or  lo8$  bile  in  the  stools,  sometimes  indeed  with  an  excess  of  bile  ({loly- 
cholin).  In  all  of  tbem  bile  acids  aro  not  present  in  mu'h  quantity  in 
the  urine  as  in  cases  of  jaundice  of  imrcly  nbetriictive  nature  ;  thpy  ni«y 
indeetl  be  absent  altogether — n  point  of  difference  to  which,  foIKiwing 
Leyden's  original  teaching,  it  has  been  customary  to  attach  a  significance 
altogether  out  of  pi'oi>orticin  to  its  importance. 

We  now  knoiT  from  Stadelnmini's  stiidies  that  in  all  these  respects  the 
jaundice  met  with  in  disease  agrees  in  i[e  chnracters  vrith  that  prcKlured 
by  drugs  like  pho9]>borus  or  toliiylenediamine,  so  closely  iiniewi  as  to 
leove  no  room  for  doubt  that  in  disease  pr>igons  are  also  at  work.  In 
particular  a  diniinisheil  lormiition  of  bile  acids  .appears  (o  he  a  feature 
of  the  action  of  all  such  iift<^nt.s — even  whnii  caiiKiiig  a  largely  increa.seil 
formation  of  bile  pigment* ;  so  that  their  a1j8onc«  from  the  innne  or 
their  presence  in  diminished  quantity  in  these  cases  \%  thus  satisfactorily 
accounted  for.  And  so  with  regard  to  the  {M-esence  of  bile  in  the  stools 
— the  action  of  all  those  ictcrogenctic  drugs  is  attended  at  one  stage 
or  other  by  increased  formation  of  bile  pigments  and  increased  flow 
of  bile. 

t'limcai  Feahtres, — ^Thc  jaundice  in  the  foregoing  class  of  cases  pi-esents 
certain  general  points  of  resemblance  distinguishing  it  from  the  jaundice 
of  purely  oWtructive  origin.  In  the  first  place,  the  jaundice  is  usually 
less  intense  in  its  chamcter  than  that  met  with  in  oltHtniction,  being 
frequently  evidenced  by  a  slight  yellowiRh  nr  greenishyellow  dUcolora- 
lion  of  skin  and  conjunctivae  mther  than  the  deep  golden  yellow  or 
green  colour  of  obstniclivc  jaiuidice.  It  appears  to  In*  flue,  lu*  indeed  it 
is,  to  the  uhfioi'ption  of  some,  rather  than  t^i  the  complete  retention  of 
the  MIe  pigment  formed.  But  whilst  this  is  its  character  in  general,  it 
may,  on  the  other  hand,  be  as  intense  as  the  jaundice  of  pure  obstruc- 
tion. Of  this  nature  is  thr  jaundice  of  toluylenedi amine  poisoning. 
In  severe  ca«e«  it  is  as  complet'C  and  intense  as  if  a  ligature  had  been 
applied  around  the  bile-duct :  but  it  is  only  for  the  time  being,  for 
another  feature  of  the  jaundice   thus  caused   is  that  it  is  of  a  more 
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temporary  charjictcr  than  that  cmised  liy  mochanicftl  olBtnictinn.  It 
passea  otf  witli  lUit  oon^Iitton  of  bloo<l  ami  bile  on  which  it  ilepnndK ;  thnt 
ig^  io  the  case  oi'  jaundice  of  drugs,  as  soon  as  tlie  action  of  th«  poison 
haa  exhaiuted  iUelf. 

In  the  ueciniiil  pl»ce,  this  vnrietj  of  janntlice  is  generally  aSBOciated 
with  mora  const itutioiuil  dtdttirhanre  lii»ii  in  the  t:am  with  ordinary 
obatructive  jaundice.  The  mildiMt  forms  of  toxaomic  jaundice,  occurring 
in  tb(3  course  of  an  Gpidetnic  outbreak,  and  obviously,  Iherefcre,  the 
rcHiik  of  luniiu  mori'  or  less  iiiftxtive  inrtiie[iC4!,  nuiy  not  bo  dialinguish- 
iit)]o  from  casea  of  oixJiiiiu'y  "witjiirhid "  jauiulioo  of  doodenal  origin, 
and  laiiy  present  little  coiiBtilutioriiil  disturbance,  if  any. 

But  some  degree  of  general  disturhftnce  is  usually  present,  and  in  the 
•ovore  caiiM  tliis  is  so  pronounctx] — dry  tongue,  fever,  dcliriuni,  tmlMultus, 
convulsions,  epislaitis,  black  vomit,  diminished  excretion  of  urine,  and 
albnminiiria, — symptoiDs  of  the  "typhoid  Btate,"— that  the  jaundice 
Itecomes  one  symptom  only  of  a  general  condition  of  severe  poisoning. 
More<jvcr,  although  the  synijitoma  vary  very  greatly  in  their  intensity  in 
different  classes  of  cases,  they  have  the  sjtmc  general  character.  At  first 
sight  it  might  appear  neeessary  to  distinguish  between  the  form  o( 
jaundice  arfomiuinying  definite  specific  ftivere,  such  lui  miliaria,  yellow 
fever,  typhoid  fever,  and  the  like,  Jind  that  met  with  apparently  a&  an 
inth'pondanb  iiffectinn  in  epidemic,  febrile,  infections,  mHlignsint  jaundice, 
\Vi!il'H  iliKeoite,  acuUi  yelluw  atrophy  of  liver.  Am!  utijl  more  might 
ib  appfuir  noco«sury  t«  dislin^iiii^h  in  this  last  gi-nnp  of  casc^  between 
foiTua  apparently  bo  w-ldely  diverse  aa  miUI  eaaes  of  CHtarrhal  (rtimlemic) 
jaundice  and  severe  eaiiefl  of  Weil's  disease,  malignant  jaundice,  and 
cawes  of  that  nire  disease,  acute  yellow  atrophy.  But  in  reality,  both 
from  a  cliniu'al  and  a  jtatbologiral  point  of  view,  they  all  ptT-Hcnt  certain 
fejiture8  in  which  they  resemble  eneh  other,  and  no  sharp  line  of  dis- 
tinction can  ^^e  ilniwn  l»etwixt  them. 

The  severest  cft.se«  of  an  outbreak  of  catan-hsl  (epidemic)  jaundice 
may  be  mnrkcl  by  so  much  fever  nnd  constitutional  disturbance  an  to  be 
ini)i»tingui»hable  from  ciMei!  of  what  i«  variously  called  ieienis  gravis, 
febrile,  infectious,  or  malignant  jaundice,  Siniilnrly,  Weil's  disease  dilTere 
in  no  respect  frnm  forms  of  ioteni*  gravis  described  long  ago  by  many 
c^wervers — ijrnros  and  others.  And  la»t]y,  as  J  shall  presently  have 
occasion  to  shew,  it  is  sometimes  difficult  to  draw  any  clear  line  of  demjirca- 
tion  between  thn  severest  forma  of  icterus  gravis,  or  chloroform  poisoning, 
and  acul«  yellow  atniphj-  of  the  liver.  Tn  mode  of  unset,  chanictRr  of 
symptoma,  progress  of  case,  and  lastly,  in  character  of  pos^mcrtem  Bppoa^ 
ances,  cases  have  Iw-en  obsi,'r\-ed  and  reconlfd  «*  occurring  in  the  course  of 
endemic  outbrnLks  of  jaundice  which  were  not  to  be  distitjgui)(hed 
from  acute  yellow  atnjplu  of  the  livt-r,  nven  in  the  minutest  prirliunlara 
supposed  to  be  characteristic  of  the  Utter  disowt^ ;  such  n&  atrophy 
of  the  liver,  diminished  excretion  of  urea,  and  the  discovery  of  tyrosine 
ami  leucine  in  the  urino  and  livor.  So  far,  indcied,  an  the  Iswt-meDtioued 
pointa  are  concerned,  identical  cbanges — ^yellow  atrophy   of   the  liver. 


presence  of  leucine  nod  tyrosine  in  the  liver  and  in  tho  urine,  diminished 
excretion  of  iirea — have  been  fwmd  by  P'rericbs,  Murchison,  and  otheri 
in  itevcre  ui«e«  of  juundicM  uttrurring  in  ty|>hiiK,  entoric,  mid  ruUjming 
f«vers. 

U  thus  appears  ifaat  even  in  their  clinical  (eatttres  all  these  forms  of 
jaundicti  have  a  good  dttul  in  common.  Their  symptoniB  have  a  generic 
lilceiiesb,  from  the  initial  jaundirc,  with  or  withoiiL  gcnund  disturbance, 
common  to  all  alike,  to  the  marked  cerebral  and  toxic  phenomena  which 
cbaracivriw  the  severest  CAses.  The  d)lfercn<.-eK  in  character  manifestet] 
by  the  spet-ia]  forms  are  doubtless  due  to  diirorencci>  in  the  cliaiucter  and 
intensitv  of  the  poisons.  The  diHercnce-s  observ'ablo  in  the  nctiun  of  ituch 
agents  as  phosphorus,  ar^enitiretted  hydrogen,  toluylenedianiine,  chloro- 
form, shew  that  the  power  oi  inducing  jaundice  (ict«rogenetic  power)  ia 
possessed  by  poisons  in  very  varying  degree. 

But  whatever  the  character  of  the  other  symptoms,-  the  icterogenetie 
power  is  u»iiHlly  associated  with  three  cluaaes  of  changes — -(ii)  destnictive 
changes  in  the  blood;  (&)  allenitions  in  the  quantity  and  tgUiUily  of  the 
bile  ;  (c)  marked  functional  or  parenchymatous  changes  in  the  iiver-cells, 
ami,  as  the  cjuw  of  Uihiylenwiiaroine  illustnites.  in  the  bile-ducts,  and  also 
in  the  renal  culls.  In  diiieaso  all  these  motles  of  action  are  maidfested  in 
varying  degree,  especially  in  severe  cas*ia ;  the  degree  of  bliiod  change 
being  frequently  shewn  by  marked  hivemolysia,  the  occuirence  of  bleedings 
from  nos«  and  st<oiuHch  (black  vomit).  Atxording  to  Cbauffard  (lOOd) 
the  lilofjd  in  simple  o)>striiL'iivc  jaundice  sliews  inLTU.''i8cd  resistance  to 
hacmnlyxis  and  the  rt-d  c:or|iiisc1e!t  are  hu-ger  in  size  ;  in  tcxaumir  jaundice, 
on  the  other  hand,  thert;  is  "fragility,"  or  a  great  liability  to  haemolysid, 
tlie  corpuscles  are  smaller  and  shew  granular  degeneration.  The  action 
on  the  liver  and  kidney»  is  shewn  by  the  occiuTence  of  extensive  par- 
enchymatous changes  in  both  organs. 

Etiology.  ■^As  regarda  their  etiologj*  the  above  case*  hfive  a  good 
deal  in  common.  Their  etiology,  except  in  the  first  class,  in  which  we 
hare  to  drad  with  the  action  of  definite  poisons,  such  as  phosphonis  or 
chloroform,  is  obscure.  Age,  se.\,  occnpiUion,  habits  of  life  are  without 
any  deHnite  influence  of  themselves,  except  in  ao  far  as  they  favour 
the  incidence  and  the  toxic  vffvu'^.t  of  the  infection  occasioning  them. 
For  it  is  to  this  latter  mode  of  nrigin  that  the  pre|>nndei-ance  of 
evidence  points,  even  in  Ihe  isolated  (sporadic)  cases.  This  infective 
ehnractor  beconu-s  m<Mt  manifi^'tt  wKtn,  as  not  infrequently  happens,  the 
jaundice  assumes  an  enileniic  m-  even  epidemic  chai-acUT,  affecting  those 
in  the  same  household  or  district,  or  spreading  over  larger  areas.  But 
the  resemblance  between  the  severe  cases  met  with  in  such  circiimstanc«B 
and  the  isolated  CMses — for  example.,  icterus  gravis — in  which  no  definite 
infection  can  be  proved,  suggests  very  strongly  that  these  latter  also 
have  an  infective  origin. 

In  a  number  of  such  cases,  indeed,  orgamoms  of  varying  character 
have  been  descnbe<l  as  occurring  in  the  liver.  Of  the  nature  of  the 
infection  nothing  doflnite  is  kno^m.     There  Is  hardly  any  reason,  however, 


^^imhg  il«  iDk-n>hk  origin;  nml  it.  in  exiN^ctlin^ly  }rrt)liah]t!  thul  it  jg 
«f  ««rT  vmiTUW  diATftcUir — that  tlic  power  of  foitning  jioi^tii',  posttossing 
^pp.  *^  liM  k<«n>genoUc  propertiee,  is  one  pusset3e«d  by  a  number  of 
^t^tmn  OTAnkms.  But  the  com]>arative  mrily  uf  furnis  of  infective 
^■B^lat  inHicnlM  thiit  tlic  ]Mm'<--r  is  not  ono  iki«si«sc(1  by  the  ontitmry 
^tt^hf  inhxliitin^  the  iiiU^ttiiial  tract.  Moreover,  the  cumiiarative 
MrilT  with  wbK-h  juuiiilico  of  this  kind  i>  met  with,  complicating  marked 
tellvtiw  <«tNliti<mx  of  the  intestinal  tract,  spcuks  to  the  same  effect. 
TWk,  »«ttdip«'  is  of  very  rare  occurrence  in  enteric  fever. 

Wi*  ma^  take  it  then,  I  think,  that  in  these  forms  of  jaundice  we 
|av«  tt>  do  with  tht]  action  of  nrgn-niHrnA  of  Apecitic  nature,  whether 
n|  *  lMirt«*ml  or  other  kind  remains  still  to  he  ehewn  ;  organiiims  of 
%«niiur  ch»nici4*r  and  virulence;  Hniitetl  in  their  distribution,  or  even 
nns,  in  this  t-onntry  ami  in  temponite  rlinidtes,  hut  mort-  widely  dis- 
cnhnttfil  in  tropical  climes  (for  example,  thii  infection  of  yellow  fever,  of 
MalarioUA  diMw-ic,  and  the  remarkably  endemic  character  of  outbreaks  of 
nundico  in  some  parts  of  Southern  AuBtrniia). 

"Xhf  »eat  of  infec;tinn  in  most  ciwc^i  is  pro^inhly  the  intentinHl  tnict. 
Intestiiul  nv'inptomH — for  example,  diarrhoea,  mom  or  Ineit  frLid  in 
tlinpu'tiff — form  a  prominent  feature  of  a  krge  number  of  such  coses 
«l  the  outset  of  the  illneiis.  It  i^  extremely  likely  that  in  the  lai^^t 
Dumber  of  CJises  the  infection  remains  confined  i*)  this  tnict^  and  doea 
not  Bi)rt«d  to  the  lilood  ;  the  action  on  the  blood  is  limited  to  the  poisons 
tbaorhed. 

B.  Pathology  op  Toxakmio  .Iaundicb 

(a)  Historical  Hypotheses  of  Jaundice. — Thai  jaundice  does  arise  in 
conne.i(ioti  with  certain  ilisunlers  of  ilie  lilowJ  is  a  very  oltl  ob3ei-\'ation. 
The  connexion  of  the  two  disonJnrK  is  indeed  freiinently  referred  to  a« 
int  buck  118  the  time  of  (Julen  ;  but  auuh  tdwDi-viittxms  indicate  Utile  more 
th»n  the  prerailing  opinion  of  ancient  wi-itera  that  disorder  of  the  blood 
)i  the  primary  cause  of  most  diat^aaea. 

I.  The  BuppresBlon  HypothesiB.  —  Accordinc  to  this  hyiwihwris  the 
'jamiilwt',  utialleii.[k-il  by  obstrucli'in.  i»  due  to  a  suppreimion  of  tlic  biliai-y 
wcn'tioi)  ikH  tb«  result  of  suttiH  morbid  action  of  the  liver  itiielf.  "  The  biliary 
in};ri>iliuiit4  ura  not  etiminak-d,  and  consequently  accuoiulatc  iu  the  blood." 
Tltia  i«  tlie  uldcst  oonoeptiuu  uf  all.  At  whnt  Limi?,  indwd,  it  tuok  urigjn  ia 
not  cK*ai'.  A  doctrine  iileiitical  with  it  wan  cxprcsec-d  by  Bocrhnave  (1709)  and 
by  Mur;{aKui  •  hut  it  is  probably  much  oldttr  than  their  writing's.  Snch  a 
iloctriiie  was  in  8tricte«l  keeping  with  the  early  knowledge  ot  the  functiimA  of 
the  liver,  itft  ohiof  runctioTi  liNug  coin|>aro<l  to  that  of  a  e)&v«  which  «tndna  olT 
the  bill?  from  the  portal  blood  (Gln«oii,  !<J5})). 

Accordiov;  l(>  the  modern  ven^ion  nf  thi»  bypothcsis,  biliary  secretion  can  b« 
retarde<l  or  even  totally  aa'Citted,  fur  inslance  by  nervous  iufliienco,  without  any 
Btnictural  alteratiunit  in  the,  liver-eel].  The  liver  can  "strike  work  "  and  refiiie 
Vli  *ecretc  bUc,  and  ibc  result  is  jaundice.  It  IB  claimed  for  lliia  hy]«othe8is  that 
it  rests  ou  a  basis  uf  palholugicul  data,  and  in  support  of  its  accunicy  Bjieciat 


importance  u  attaelied  to  certain  caaes  of  otxitrnctJon  deacribed  by  Moxon  nod 
olhers.  in  which  the  gall-bladder  and  larger  bile-dncts  behind  the  jtoint  of 
ubetructiuu  An  fotiml  fiUud  wilh  coluurlt^^e  luuuue  free  fruiii  alt  ti-tcc  uf  bilv. 

The  claM  of  cams  to  which  it  is  applied  hr  its  8Hi>p(>rter8  inrlude»~ 
(t)  ThoM  )D  which  juandice  occur*  as  tlie  result  of  fnidden  ntental  emotion  or 
other  sereru  nervoiiH  dinturliance  ;  (ii.)  Moet  of  the  citses  in  which  it  <'c<.:ui-8 
ID  iroDii«xton  with  disoi-der  of  t)ie  blood,  sach  as  typiiits,  uitlcric  fever  «ud 
iufectiva  diieoMB  gaaemlly.  iotunis  ^'nivi«,  yellow  fuvor,  acuU:  yvtlvw  utrii|ihy, 
8iii\ke  {loisonJDg  aod  phnsptiontK  ]>oijioiiiiig — casea  of  tnitch  the  same  cliuia, 
indeed,  as  those  to  which  the  )inemaiog«noui>  doctrine  applies.  And,  indeed, 
at  HiriiB  puiute  the  two  doctrine^)  are  clusely  reluted.  Thi'y  differ,  it  \e  true,  in 
thn  rcftpfcl,  that  whilst  according  to  the  bacmntogenoiiB  doctrine  the  wimW 
fault  lie*  with  thu  blood,  tht;  only  fault  iiecrilied  to  the  liver  Ixiin^  tlint  il 
■mnnot  dijiptieie  of  all  the  hneniii^lnbin  snpplied  tn  it  ;  according  to  Llie  Hti|ipresaion 
hypothesis,  on  the  other  hand,  the  fault  liea  entii'ciT  with  the  liver,  the  function  of 
which  ia  arrcstocL  NcvorthtleHH  th«  two  vtewa  have  this  in  coiiiuiiJii,  that  both 
Mvnme  the  bile  pigment*  to  he  formed  from  haemoglobin  within  ihe  MkixI,  nod 
merely  to  he  excreted  by  the  liver ;  anrl,  ctPiiisH]iieii[ly,  that  jnundice  i»  liable  to 
occur  if  at  any  time  there  be  an  excera  of  haeiiin;>lnhin  in  the  blood  on  the 
one  bond  (baetnatogenoiu),  oran  arrested  activity  of  the  lireron  the  otlit-r  imp- 
prewtuu  hypulhwiaj.  In  disease,  as  it  hiijipeiiit,  both  faetom  are  ul'tt-'U  umihiiiud, 
■ince  th«i  poiion  which  acts  tnjurioualy  on  the  blood  nlao  acts  injtirioDAly  mi  tlie 
liver.  Hence  it  i»  impositible  lo  wparate  the  Lwi>  procenca  entirely ;  since, 
iMit  lor  the  facta  in  Bupport  of  the  hattmatogenoiB  dMtrine,  tht!  rotireplion  of 
sQppreMiot)  would  have  little  or  nothing  to  recommend  it 

The  conception  of  jaundice  by  auppreflsinn  received  support  from  Andml 
(1829X  Budd  (I84ft),  Sir  Thonias  Wat«on  (lsC7),  Bamberger  (IS57),  Troniwea« 
(laefi),  Liubanneister  (1»»4),  UarU'v  (1880),  and  Moxuii  (1873^  Thi->  laet- 
named  obaerver,  indeed,  went  «o  far  as  to  apply  it  to  obxtructive  fovinK  of 
jaundice  no  lew  than  to  those  in  which  no  obvious  olotruction  could  lie  found. 
In  ob(itructi%-e  jaundice  hn  considered  the  yellnwneM  to  hp.  cauned  by  suppreMtinn 
of  the  secretion,  and  not  by  absorption  of  bile  already  formed  ;  iinlciw  as  ait 
UQimpoTtaut  incident  of  the  earlier  ata^fea  of  the  jaimdtce,  ^\Vv  may  deny 
that  reabwtrption  of  bile  in  a  cause  of  jauudice.'*  In  extL-ndin^  the  doctrine  of 
«appt«Mioa  thus  far,  Moxon,  I  think,  (ttaiidi*  alone  i  it«  other  sup]^>orlers  are 
crmtent  to  apply  it  to  tlie  caneA  in  which  no  ol'Vioufl  obalriictinn  can  bo  found. 
The  view  that  jaundice  may  ari«c  by  suppression  has  temained  the  moBt  pertuaneni 
uf  all  the  older  hypothuMs  of  jaundice.  In  aoiue  form  or  ottier  it  i«  atiU  held  by 
some  Ut  apply  to  certain  fonuf)  of  jaumlice,  more  eitpfcially  tho(>e  connected  with 
meotAl  emotion. 

II.  Jaimdice  tram  B^dnndant  Secretion  (Folycholia]. — Towards  the  ead 
of  the  eighteeDth  and  at  the  b<^inning  of  the  nineteenth  century  it  is  to  be  noted 
tliat  tile  cliief  authors  disciujs  the  possibility  of  a  form  of  jaundice  nnccuufictetl 
with  uhelruction  in  the  liver,  ihou^li  they  are  very  fur  from  a>Jiiiitiiiig  iu  prob- 
ability. It  is  dear,  however,  that  the  jaundice  connected  with  blood  di^rder 
was  cliiiicAlly  well  known  to  them.  ThuA,  Iteil  (1782)  f;ave  a  long  deacription 
of  its  chief  features  under  the  title  polycholiii,  with  rules  for  distinguishinf! 
it  from  ordinary  jaundit:e.  Saunders  also  (180^)  recogniteJ  that  jaundice 
mi>;ht  Ijc  aMociat^-d  with  u  redundant  necretiun  of  bile  and  be  iudvpciident  of 
biliary  ol>«trtictwn,  oa,  for  example,  the  jaundice  of  yellow  ferer.     He  even 


WttDl  10  far  M  1(1  adtoit  that  in  oertain  morbid  stutet  the  blood  might  aci|nin!  a 
biHoua  appearance  iniiepr-utlriitly  of  absorption  or  r^irgitation  of  bile  livni  Ui« 
liver,  tlm*  practically  anticipating  Uie  later  haenialogencius  doctrine  of  jaundice 
But  h«j  held  tucb  a  mtxle  of  [>ri>;iu  of  jauiidiee  to  he  iiuUkelj-.  "  In  evtjrj*  vase 
of  jaundicB  bile  most  Iw  secreted  and  earned  into  the  blowl-veaelu";  in  other 
wonlB,  the  jaundice  is  eflsentially  of  obstruclive  origin.  He  was  the  first  to 
(Jtsoiuiislnitv  by  expurimcnt  the  cbannels  by  wliich,  after  obatmclion  «f  tlic 
bile-diici,  the  iibsorplioD  of  bile  takea  place  ;  namely,  tW  lyoiphatics.  Ue 
ligatured  tile  bile-duct,  and  alUrwards  wiu  nblv  to  trace  the  lyriipbiitica  of  the 
liTer  distended  with  bile  up  to  their  junctiun  with  llie  thoracic  ducU 

Still  later  (I8ST)  Cutti-n  niM>  rvjei:tud  any  oth^r  iiin<le  of  origin  of  jaundice 
than  that  of  aUorption  of  bile  already  fornie<!  by  the  liver.  He  diatilif;ut»hcd 
two  way*  in  wliich  jaundice  might  ariw  in  tliia  wiiy,  noniely  :  (i.)  obttrnction 
t(i  the  ttuu-  iif  bile  into  the  duodenum  ;  and  (ii.)  reab«(uri>tiun  of  bile  ri<nin  the 
alitneiitary  canal  when  it  had  Accumulated  lh«re  in  an  unumially  lar^e  quantity. 
EIow  far  this  acciimuUtina  couUI  take  place,  and  in  what  cirennutanccB  it 
occuDi,  be  could  not  clearly  ancertain  ;  he  cnnstdered,  hawever,  that  janodioe 
waa  Mldom  produced  in  thin  way. 

Similarly  mmt  other  writera  about  the  eud  of  the  ciKhtM-nth  ceutnry  lan^bt 
that  the  doctrine  of  jaundice  from  absorption  wa«  the  only  tturtwortliy  one ; 
jaumlice  was  eaaentinlly  olmtructive  iu  itn  nature.  And  it  may  be  stated 
({enerally  thai,  up  to  the  end  of  the  first  (quarter  of  the  hiat  century,  the  sUite  of 
knowledge  did  not  permit  any  fnrther  deduction.  It  wiw  rccogni««I  that  there 
are  certain  roriiis  of  jaundice  not  clearly  traoeuble  k>  ubiitniction,  but  diflicuU 
to  account  for  nn  nny  otlivr  MUpjKrtition. 

1 1 1.  FrericliB'  HypothesiB.  — Duritiji;  lh«  Beiwnd  quarter  of  th«  laat  e*ntnry 
the  view,  hinted  at  by  .S«und<!r^  that  janndice  niiiiht  arise  from  pure  dianrder 
of  the  btoud,  iodepeudently  uf  ubttruction,  Iwgan  to  take  more  definite  fomi- 
It  woi  nut,  however,  tUl  1^8  that  any  ■erioua  attt-'Uipi  wiia  niiidt?  to  deline 
more  prci^isely  what  such  a  view  implied — to  indicate  whether  the  fault  lay  in 
Uie  Mood  or  in  the  liver.  The  firvt  attempt  of  thin  kind  we  owe  to  Frerii-ha, 
whose  reanltii  appearcl  to  ehew  that  th«  fault  lay  in  the  hiaoil,  am)  that  the 
jaundice  waa  due  tc  accuinulatiun  of  bile  pi^meuta  imperfectly  oxidiaed  in 
the  bluud. 

FmricbB  distinguished  two  poasible  causes  which  mii^dit  leail  to  an  accumula- 
tion of  bile  cuuatiluunts  iu  the  blood  ;  (i.)  inci-viiaed  ubvorplion  of  bile  into  the 
blood,  either  from  ohelruction  in  the  bile-ihnctd,  or  from  abnormal  ditfusiun 
of  bile  iuto  the  blood  oipillarieit  uf  ihu  liver  under  conditions  in  which  the 
blood -preaoti re  within  the.  liver  wa^  diminished  ;  or  (ii.)  diminished  cunBuiiiptioa 
or  metAmorphoflis  of  the  bile  couetituenu  alworbud  into  the  blood  in  normal 
circumiitaucaa  from  the  alimentary  canal.  Chief  niuoni{  these  conttituenta  and 
the  precursor*  of  the  bile  pigmrnis  he  considered  to  he  the  bile  iicids;  for  he 
found  that,  by  the  action  of  sulphuric  acid  on  bile  acids  various  pigments 
or  chmmoK^ns  were  formed  reaemblinK  in  many  rM|>ect8  the  ])DKmeut»  of  the 
bile,  especially  in  their  behaviour  towa^^8  GmcUn's  t«l.  On  the  basis  of  thene 
ohservatians  he  oonceived  the  normal  fate  of  the  bile  ncida  absorbetl  from  the 
intestine  into  the  blood  to  be  that  tht-y  underwent  a  aimilar  change  in  the  blood, 
and  were  converted  into  bile  pigiiieitt :  and  that  this  in  turn  became  oxidised 
within  the  blood  into  urinary  pij^meiiL  Any  interference  with  this  normal 
oxidiaing  proceae  would  thu;^  necessarily  lea<I  to  an  excess  of  bile  pigment  in  the 


blood  ;  BDil  tn  tliia  wuy  BJHuiidiw]  miKlit  arivo  ()uit«  iDdeiwQilctitly  of  uiiy  obstroo* 
tioD.  »)richa  nude  cartaiD  o(h«r  oh^en'aUoiw  wliich  sfetned  fitrDti|;ly  to  HUp|M>rt 
lit*  opiuiow.  For  he  fuuud  tliHL  i(  bilv  »alts  u'«re  jiijecled  iDto  |]i«  blood  of 
io)^  ther  djdiippcared,  wliilc  Ittli!  pij^ncTit  a|)i>onrL>d  in  tliu  iiniic.  Aci:ordii]{j  to 
this  vi«w,  th«n,  tlie  fault  Uy  entinilr  with  clit^  lilnod,  wbii-b  did  not  okiiUw  Hxt 
bilu  pifitticiit  norttuilly  ab»i>rl)0<I  into  it ;  iiml  jmiudicv  iiii^'bt  arifte  fittiur  from 
mivoiLwd  iilt4or])tion  of  tiilc  into  the  blood,  or  front  dtminwheil  metantorpboifia 
of  bile  iib«od>ed  in  iK^itaal  quaiitit^. 

1 V.  Kfihne'B  Hypothesis. — "flannatntimouaJaKtuU'e*." — Frericbe'  important 
olMwfnntioiiii  on  tti«  app«arAnc«  of  bile  pi};tn«nt  in  ibo  urin«  after  tb(>  injection 
of  I'ile  mIi*  )uu>  tlie  bluixl  vreiit  souii  (.-uii^rmud  by  Ktibiie  (I85S).  But  do  far 
from  leiiiiing  mipport  to  the  vievr»  of  Frcrichtt,  Kiiline'R  olieenrattonri  leil,  L-uri- 
oiuly  eoougfa,  to  ihe  eBtablisbmeDt  of  a  radically  different  conccpiiim  of  j&imdic«, 
Kiibne  found  tbitt  il^  insteiid  of  bile  sidte,  he  iuj«.Ttod  hacniu>;loljin  into  the 
blond,  bile  pigment  still  appeared  in  tho  urine,  lie  coocludtid,  therefore,  that 
tlte  bile  acids  did  not  Ixconic  directly  cunvt-rlud  into  bile  pigment,  as  Fretidt* 
hod  suppotti^l,  but  tli-it  they  liberated  the  baenin>;lobin  of  ibu  corpuscles,  and 
tlmt  ibis  W&9  tub' e>) neatly  transformed  into  tlte  bile  pigtUient.  On  the  ground 
uf  Uiene  olMwr^-utinns  be  fi>rniulaled  the  ducLrirve  ibut  jlH  a^jents  capuldc  of  liber- 
(Uiug  on  cxccM  of  hacmogltjhin  in  llic  bluod  were  capublc  of  inducing  icterus — 
at  any  mt«  to  a  Ji-^retj  etifhciciLl  tu  uium:  bile  pi|<iu^-ut  to  appear  in  tbe  urine. 
Tb«  iiniHirlant  point  e-itablitihi-d  by  Kiiliiie  wna  that  liiu-.riio^lrihiii  ia  the  e^iurce 
of  the  bile  pigmenla.  Tbi«  o1»erv«tion  marked  a  now  era  in  the  history  of  ihe 
subject ;  later  obecrvalions  h«%'e  but  confirmed  its  Inith.  Very  aoon  it  recoivi-d 
snpport  from  Virchoift-'s  diflcorery  in  and  aronnd  old  cxtnivawitioni)  of  blood  of 
crystals  of  haematoidin^ — a  pij;mB«t  cIoBely  resembling  bilirubin  if  not  iileiitical 
wftfa  it  As  the  baetnoglob-D  of  CTtraruatcd  blood  eotdd  nndergo  this  conver- 
sion, it  was  tvaaonable  to  suppose  that  iu  certain  circu nutAnces  it  mifibt  nndei^ 
A  like  tranRforriiatinn  tn  the  htood.  Taken  with  the  fore^ing  oljservatiun  that 
bile  pieinenl  appears  in  the  urine  after  the  injection  of  haoinogli>bin  into  the 
circulation  or  on  its  liberation  there,  the  eriilenco  secminl,  indeed,  coticliiMve 
that  such  a  tnnifonnation  hod  taken  place, and  lhi\  too.directly  in  htnod  witb- 
out  lh«  inteniie^liatiuu  of  lliL-  lirer.  'flic  liver  waa  not  eoiifcrued  in  the  process. 
Such  jaundire  must  lie  pui'ely  "haematiiji^eiinii.'i" — in  no  aensc  nb^tnictive. 

The  doctrine  of  a  haemAtogKnou^  jaundice  tbiu  formuUted  vm*  sood 
receivird  what  appeared  to  be  strong  support  from  the  i-liiiicul  tide.  Leydeu's 
important  oUcrrations  (IRGS)  oppcun^d  to  CAnt^nn  the  view  tluit  tbo  bliHxi,  and 
not  the  liver,  U  thu  tissue  at  fault.  He  found  tbal  in  obfLrnctive  jaundice  bile 
artdH  Are  always  iireat-nt  in  Ihe  urine  with  bile  pigment ;  whenita  in  tlie  jiiundice 
of  pyaemia  and  allied  bWid  diflorders  Ibey  are  not  to  be  found.  As  the  liile 
■sidii  are  formed  by  the  liver,  their  aliwncc  from  the  urine  in  sucb  ca»e»  seemed 
to  indicate  inaction  of  the  liver  and  that  the  bile  pii*mrnt»  present  in  tlitf  nrine 
hofl  not  Ifeen  formetl  hy  the  liver,  and,  cooaequently,  that  tbiu  jaundice  ia  not 
due  to  olutmcLinn. 

As  a  nutt«r  of  fact  the  accancy  of  I.crden'a  obaervition  was  very  soon 
ea]l«d  in  question.  But  it  fitted  in  so  completely  with  KiihneV  doctrine  that 
his  leaching  toon  gaiued  a  very  ^{^'ni'ral  acceptance,  and  has  held  its  ground 
eren  up  to  tei:ent  times.  The  del«clion  of  bile  aciiU  iu  the  urine  has  l*ecii 
■ecepteil  as  a  sign  of  oli^tructive  jaundice,  their  abwnoo  as  a  sign  of  su-called 
non-obstractire    or    baematogenoiui  jauudice.     The    chief  supporters   of    the 
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docLrinv  of  a  iiu-nidiir^enouM  jaundico  at  various  limes  liave  been  Lejilt^n  fn 
Oermuif,  OubiRr  iu  France  (1807),  Budd  (t64&),  Uarlcy,  Btietow«  (1690), 
ami  Fi^^  in  this  aiuntry. 

The  cliiM  or  disciLSr-*  to  which  it  wa  h«1(I  to  Rpply  were  audi  m  pyaeaiiA, 
I'Dteric  fcvvr,  pneumonia,  and  febrile  jnnndice  geiieniUy  ;  the  jaundice  follawtDg 
hiirnx  and  thi;  itijivtion  of  watvr,  pyrogalHc  nciil,  or  olber  dn^triKtivo  n^nw 
into  the  blood  ;  caul  that  of  niabria,  p&roxyHuial  Uacmu^lohiuLiria,  aixil  utLer 
diacaana  niaikint  bv  haeinnlyBiH. 

The  doctrio'C  oIwavh  failed,  however,  to  gain  acc«ptAnce  from  Frerich*  in 
Qflnnany,  MurchieL>n,  iind  Wickhaui  Lvm^'.  II.  was  inOted  vurv  aoon  rejected  h» 
in»iil1ivient  by  V'irehuw,  ulio  wat  the  find  tu  Kii^^i-tit  the  nniii«  haciiiHiuueiioii* 
to  dv*crib«  this  kind  of  jauudii:«  ;  unJ,  m*  we  huve  &t.-vu,  hii*  own  obwrvftlioua 
lent  no  littlf  supjiort  tn  the.  dm-lriiu'.  Vet,  wh;>lKver  Iiis  early  viewa,  hi.-)  later 
opiniou  UDrloiittolly  whs  tlmt  a  ptin^ly  haeniatogcnuiui  origin  of  jiiuiidicc  in  any 
futm  is  i.-xtn.-Dii-ly  impmbubUv  Even  in  KUch  discofcs  iis  |>y iit.-tiiia  vr  pncumouiti 
bf  Iiold  th.it  (il'Structioti,  due,  it  may  \v,  w  eut&vrh  of  Iho  hiltMlnclM,  [ilaya  a 
Very  proniiiieiit  port.  It  will  presently  U-  eeeu  huw  fully  this  acepticiain  of  the 
pathologist  ban  been  justified  by  the  most  recent  wark  nn  the  auhjuct. 

C'oRm^mium  of  Foregoing  Dcfctriius. — Of  the  four  doctrines  jiiBi  con- 
siderucl,  the  only  one  which  hiw  contributed  definitely  to  our  knowledge 
U  the  h«pmat<:igenoii3  doctrine. 

The  mipproflflion  doctrine  took  origin  at  a  time  when  the  excretion  of 
bile  WAS  supposed  to  bo  the  koIo  function  of  the  liver.  In  this  case,  if  the 
liver  ceaso  to  act,  the  bily  constituoiits  accumulate  in  the  blood.  We  now 
know  that  the  chief  constituents  of  the  hilc  do  not  pro-exist  in  the  blood, 
but  are  fmnied  by  the  liver. 

Frei  ich.s'  tiMcliin^  hiis  contrilnited   nothing.      The  bile   pijimcritli  are  ■ 
not  derived  from  )>ile  ixcUh  as  Ite  siipposfd  ,  jitid  the  osidatinn  proeesaes, 
to  the  nrrest  whereof  the  ficciiniulation  of  bile  conatituentfl  in  the  blood 
was  ascrilted,  hiive  ils  [irobleniatical  an  existence  now  as  ever  they  hiul. 

The  liiietuato<;i-iiou»i  dotttrine,  on  the  othi-r  hand,  is  luiKed  ujHin  a  fact 
nf  definite  imjuortance,  namely,  tlmt  the  biln  pignn-[its  arc  derived  from 
haemoglobin,  nnd  not  infrequently  appear  in  the  urine  aft«r  liberation 
oE  haemoglobin  in  excess.  Where  this  doctrine  |)roved  wanting  was  uoi 
in  data,  but  in  the  iriterpretntion  of  them,  It  assinnwl  ttmt  tlie  conver- 
iD  of  hiLQmogluhin  into  hile  pigment  takes  place  within  the  blood,  and 
npon  this  nsdumpLlon  the  doctrine  depended.  Indeed,  tbu  occuireiice  of 
JAtindice  in  connexion  with  JncrcAAnl  hlood-dc-itruetion  was  conversely 
adduced  liy  the  physiologist  as  an  nrgumont  in  fjivour  of  the  purely 
haemHt,«)gonon.s  origin  of  bile  pigment'. 

So  far  :iM  thtt  haemaiogenoui>  doctrine  of  jaundice  Is  liased  on  the 
ibility  of  the  formation  of  bile  pigments,  or  allied  coloured  derivatives 
haemoglobin,  directly  from  haemoglobin  without  the  agency  of  the 
reellrt  i)rDper,  some  basis  for  this  doctrine  still  remain*. 
Thf  Liivr  On-  ChifJ  S^nt  of  Ffnrnintum  nj  Bile  Pirrmmt. — On  the  other 
ind,  so  far  as  it  re*it«  on  the  asKumptions  that  the  bile  pigments  are 
rmally  formed  within  the  blood,  and  that  the  liver  merely  excretes  the 


bik  pigment  conveyed  to  it,  the  baeroalogenou»  doctrioo  I  con^tider  to 
havfl  hp«ii  ilcpriveil  liy  luLer  ohFierv.-itioris  of  nil  hnaiH  whaUner.  Fcir  the 
important  ex|)i^rimeiit((  lA  SCtirti  on  ]>i^eoiis  (I  S^.'j),  and  of  Minkowski 
iind  Nituriyn  on  ^ecfeo  (lt*(^G),  haw  L-oiicIusively  shewn,  for  wiirm-blooJod 
animalnjwhat  Kuudo  and  MolcsclioLl's  cxperimeiiu  long  ago  shewed  for  the 
eold-bluodud  (frogs),  that  tliu  romav»l  of  tho  liver  undur  Iho  prccixe  con- 
ilitioitH  which  ought  to  f^ivoui-  n.  bocuiiiLogenous  juiinOico  w.  tii»t  fultowud 
hy  jiiuiiHice  at  all.  The?e  obseiTers  shewed  th.it,  if  in  the  healthy  goo«c 
u  libcnitiori  of  haemoglobin  bo  induced  by  thy  InhnUitiou  of  arseniii retted 
hvdi-ogen,  hilc  pigments  appe^ir  in  quantity  in  the  urine :  without  nuy 
free  faAemnglobin  nnless  the  destriicliori  be  great.  If,  however  (under 
Bimil&r  couditionu),  the  liver  be  rut  ofV  from  the  circuktion,  either  by 
excision  or  by-  ligattire  of  all  it«  vessels,  the  haemoglobin  appears  directly 
in  the  urine  without  any  bile  pigments,  in  the  absence  of  the  liver  iba 
Iiiieniitglobin  iH  not  eonverti3d  intu  hilu  pigment  as  was  the  ease  in  health. 
If  the  bile  pigments  were  notnuilly  formed  from  free  haemogliibiri  within 
the  hlood,  the  removal  or  the  liver  ought  not  to  have  appreciably  affectod 
their  formation ;  still  less  should  their  forniutiun  bi*  practically  arrested. 
ThfiM'  reHuttJt  warnuil  the  conclusion  that,  in  nnrmjil  cireumstances.  it  is 
within  tho  liver,  not  within  the  blood,  that  huenioglohin  is  cunverted  into 
bile  pigment. 

The  basis  of  facts  on  which  the  hacmatogenotis  doctrine  lesta  ia  thus 
narrowed  almost  to  vanishing-point.  The  only  battis  it  retainu  is  the 
flOCDCwhat  slender  one  supp1ic<l  by  the  observations  above  cited,  tiami'ly, 
that  the  formation  of  haemaloidin  from  haemoglobin  is  a  jiiiiT'ly  chcmital 
pnice«»>  independent  of  cell  activity.  On  the  ground  of  this  ol)Kcrvution 
Neumann  and  Lciwit  remain  firm  supiforters  of  the  haematogenoua 
doctrine  of  jaundice.  Slender  as  it.s  basis  admittedly  is,  this  doctrine 
would  nevertheless  remain  the  most  reasonable  explanation  to  be  otferod 
of  tho  obscure  forms  of  jaundice  eimnoeted  with  blood  disorder,  but  for 
another  seiie«  of  obtvervatioiiK,  throwing  an  entirely  fresh  light  on  the 
whole  subject,  that  have  next  to  bo  considered. 


(A)  COSWIDBKATION    OF   THJC    FAtnORS    COSGKRNEIi    IN    TUK    PKuDUO- 

TioN"  I'F  ToxAKNic  JAUxnirK.^{I.)  Jaundlce  produced  by  Poisons. — 

StaiUlmann'M  iJtsrrvatwns — flopmo/u-piilut/^ruta^  jaumlief. — The  nbhorvatiuiw 
referred  to  are  those  nf  Stadelmann  (I8SI-1«H3).  They  shew,  for  the 
^roup  of  cases  to  which  thy  haematogenoua  doctrine  was  supposed  specially 
10  apply,  cases,  that  is,  of  janinlice  awTinn|Kuiying  an  JntTeaseti  destnictiori 
of  hl'^od,  that  the  jaundlc-e  U  due  to  obetruetinn  umsod  by  well-marked 
changes  in  the  character  and  consistency  of  the  bile. 

The  Adion  of  Drugs. — The  study  of  one  drug  in  particular,  toluyleoe- 
diamine,  baa  proved  of  special  interest  in  ihis  i-elutiun.  This  drug,  when 
injected  into  <h>gs,  possesses  the  peculiar  action,  first  tiotud  by  Si')in)ii->do- 
berg,  of  causing  intense  jaundice.  Stadflmann,  at  the  retpiest  of  Srliuiii-Hlu 
berg,  undertook  ita  closer  study.  He  found  that  ita  acttfin  caused  wcll- 
markod  changes  in  the  bile,  diScriug  at  different  stages.     In  the  tit-at  BX&jgn 
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(tMgtnnitig  about  two  horn's  after  the  injoction^  anti  laAting  twelve  hoara) 
the  bile  i^  increasod  in  qiiitntity  and  very  ri(.-h  in  liilu  pigments.  In  tha 
second  ttta^u  (l)egiuning  hIkuuI  ibe  fourteentii  hour  ainl  laxtiiig  sixty  to 
flpventy  lioufs)  it  becomes  greatly  diminished  in  ijimntit}',  grndunlly 
loaoa  all  th«i  ohui';u:t4;]-3  of  bik-,  JinH  assumes  tboiic  of  an  extrcmoly  viscid 
colimrlcss  iiuieus.  At  the  end  of  this  lime  it  begins  gradually  to  aasmno 
ita  norraal  character,  and  there  is  again  aa  increasitJ  excretion  of  bile 
jugtnents.  The  jaiUHlice  begins  towaitlft  the  end  of  the  ftnt  «tHge,  boeoDiea 
very  pronouuoed.  during  the  second,  and  gradually  posses  off*  during  the 
thinl. 

A  notable  fe.'itiu-e  of  the  jaundice  thiia  occasinn&fl  is  the  lieharioiir  of 
the  bile  Hi'iils.  Ittiritig  the  fii'st  "tage,  when  the  bllu  pigments  are  in- 
oreaMd,  the  bile  acids  are  diminished.  Hence  their  appeamnce  in  the 
ttrine  doea  not  coincide  with  that  of  the  bile  pigments ;  for  whereas  the 
latter  are  present  in  qiuinlity  fifteen  to  twenty  hntire  after  the  injection, 
the  bile  acidn  do  not  iipjioar  till  alKtiit  the  twenty-second,  thirty-firHt,  or 
forty-«igbth  hour ;  in  the  tie.\t  twenty-four  hours  they  reach  their  maximum, 
diniinieh  duriog  the  following  tweuty-four  hoiu^,  and  then  disappear 
nllogether. 

A  fanil»9iow  supplemented  these  observations  in  ona  important  parlieular 
bv  shening,  what  SLidelniiiEin  at  first  failed  to  recognise,  that  the  drug 
exercises  a  markedly  deelnictive  action  on  (he  blood — an  observation 
which  appeared  to  supply  the  missing  clue  to  the  exphination  of  the 
jaundice.  According  in  Statlelniunn  the  sequence  of  events  i*  as  tbil.iws  :. 
The  drug  cauttea  a  destruction  of  btoo<l  ;  the  haemoglobin  liberated  loads  to 
an  i!icrea»ed  formation  ami  oxcrotitin  nf  bile  pigments  (pnlychroraia) ;  this 
is  attended  by  an  increasod  viscidity  of  the  bile,  which,  at  the  low 
prowure  at  which  the  bile  is  excreted,  catwea  a  icnipomry  obstruction, 
with  roabsorption  of  the  bile  and  jaundice ;  and,  titiHlly,  when  the  action 
of  the  ilmg  exhausta  ilaelf,  the  bile  gradually  loeoa  its  viscid  chanicter, 
the  flutr  of  bile  is  re-established,  and  the  jaundice  disappears.  A 
jaundice  which  thus  had  every  appatrance  of  l*eing  essentially  haeniato- 
genous,  even  in  re.<ijHx:t  of  the  iibsonce  uf  liile  :uud>i  from  the  urine  iti  the 
first  iiiHhiiic(%  at  JL  timt^  wlioei  bile  pigmenta  wei-e  pnaunt  in  ijusiiitity,  was 
thus  shewn  to  tie  really  of  ijl>structive  origin,  and  to  depend  iqiun  altera^ 
tions  (increai^etl  Wscidtty)  in  the  bite.  He  found,  moreover,  that  a  sinuhu* 
bxplauaiion  appliefl  to  other  varieties  of  janndice  associated  with  increased 
dwtntction  of  blood. 

Thus,  poi.fnniii'f  vith  «r.*rniiir'//«i  htfSrvijrn  occasions  a  remarkable 
concenti-ation  of  the  bile — the  gall-bladder  and  bile-dncta  Ijeiiig  filled 
with  ii  thick,  viscid  bile  frequently  conuiuing  large  ipuiniities  of  amor- 
phous sediment,  oa  well  as  numerous  crystals  of  bilirubin.  The  increase 
of  bile  pigments  iu  the  bile  absolutely  amount!*  to  ns  much  ns  3^  times 
the  previou.s  aninniit;  and  ndativety  i-s  still  largi^r  ('JO  times),  aa  the 
quantity  of  bite  is  reduced  5h  times.  Yet,  not^vitbstanding  thts  ntriking 
increase  in  bilo  pigments,  the  bile  acids  are  in  no  way  increased,  indeed 
tfaey    are    reduced  to  one-tenth   their   normal   aniotuit — the    same    dis- 


proportion  between  bile  pignioiita  aiid  bile  acids  being  thtta  mbewn  as  in 
the  CAM  of  toluylonedininine  poisoning. 

In  the  cade  of  this  agent  Stailelmnnn  conceives  that  ''the  destruction 
of  ibv  bItXHl  it  the  occjisiun  of  ihu  jaiuidice — utily,  however,  ihi-ough  iho 
sgency  q[  the  liver,  which  produces  an  ftbnonu»l  \>ih  iti  coneoqucncc  of 
the  nbiturtiial  blood  conveyed  to  it." 

Luatly,  A  ^imiljiT  exjilunaiion  would  apjicar  to  ai>ply  to  the  jaundice 
ooeuionally  mtft  wiih  in  cuitditiona  of  b»emoglobiiiJieiuia,  whether  induced 
by  injectifjn  of  frw  haemoglobin  or  of  distilled  wat-er.  Stndthnann's 
observntiunB  shew  tlmt  cbiuiges  in  the  bile  are  induced  thert-tiy,  natnply, 
incruue  nf  biln  pignit^ntK,  incnM.sefl  WM'iiiit-y  of  bil«  ;i!id  diminution  t>f 
hiiti  acida — changcK  ftimiUir  in  (.-hamcter,  although  by  no  ntiiana  so 
marked  in  degree,  as  those  produced  by  toluylencdtamine  or  areeniurettcd 
hytlRigen. 

Thr  (/ifstnicim  An/unf  r^  Tarte  Jaiaidiee. — For  the  whole  group  uf  cases 
of  jjiundicB  (ujcotupanying  iricrKised  deatruttjon  of  blood,  the  foregoing 
observations  shew  conclusivel}'  that  the  jaundice  k  really  obstructive  iu 
it«  nature,  albeit  the  obHtruciiuii  ie  tcmporur)*  in  cliantctcr,  and  dcpcudcnb 
upon  an  ineraased  viscidity  of  the  bile  induced  by  the  changea  in  the 
blood.  It  is  really  then  heptitogeiioue,  not  haemntogeoous ;  but  to  signify 
iia  dependence  upon  the  preceding  blood  changes  it  might  be  described, 
as  Af^assiew  has  proposed,  by  the  term  h(trmo-hff>ttiogfnwf$. 

The  ini|»ortance  of  this  concbisioii  in  relation  to  the  pathology  of  so- 
calloi  lion -ol»sinic live  jnundico  cannot  well  bo  over-estimated.  For 
it  will  be  obvtuns  that  the  great  majority  of  the  conditions  in  wliich  ibis 
variety  of  jaundice  is  .iMunied  to  occur— pyaemia,  acuto  yellow  atrophy, 
malaria,  paroxysmal  haeraoglobiiiuria,  and  so  forth — are  precisely  those 
in  which  increased  blood-deatnictiod  is  either  obvious  or  likely  to  be 
pre^nl^ 

Xor  does  their  significance  end  here.  The  obsen-ations  throw  light 
not  onl)'  on  the  class  of  casos  formerly  described  as  haematogenoiis,  hut 
also  on  those  obscure  forms  of  jaundice  r^arded  as  duo  to  suppression. 
'Hie  jaundice  atJ«mling  j>fta<^ilunits  pfiKonin^  was  formerly  wlduccd  as 
an  exemplary  instance  of  a  jaundice  due  to  suppnsasiun  of  the  hepatic 
function.  Stadelmann's  obeervationa,  however,  shew  that  this  form  of 
JBumlice  depends  upon  bUe  changes  similar  in  character  to  those  above 
described,  although  much  slower  in  pnxluction.  Ten  hours  after 
adminiBtration  of  phtMjihorus  the  liile  bcgiim  to  he  darker  in  colonr; 
the  bile  pigments  ai-e  incrcjwcd  by  onebalf ;  the  bile  acids  are  diminished. 
For  the  next  twenty-four  hours  these  eorditions  persist,  aeid  no  jaundice 
is  manifested.  Then  the  bile  begins  to  change  its  character ;  it  becomes 
clearer,  more  mucoid,  and  much  diminished  in  iptantity  (ouo-fiftb);  the 
bile  pigments  fall  to  one-half  or  one-tlui-d  uf  their  normal  amount, 
and  the  bile  acids  are  even  more  reduced  {OM,  U'lo,  or  0'7  instead 
of  the  nonnal  I  '90).  At  this  stiige  jaundice  appears  and  slowly 
reaches  its  maximum  about  five  days  after  the  .•wlministralion  of  the 
poison.      The  jaundice  then  slowly  disappears,  its  disappearance  being 


niHrketl  by  an  increased  excretion  of  bile  pigmenU  dottbt!o.ss  derived  by 
reabwrpiioii  from  the  tiswues.  The  bile  acidn  siill  rcmaiti  ttt  defect  for 
Bome  days  longer;  and  it  is  not  till  the  tenth  or  eluveiith  day  that,  ihey 
once  more  re^in  their  normal  iimount.. 

Cauit  of  the  Olatruction. — ^The  foregoing  observations  «hew  that  the 
Dbstinictioit  18  due  to  increased  viscidity  o£  bile.  As  this  change  appears 
to  \w  an  important  factor  in  all  cases  of  jaundice  coniiect^^d  with  blood 
diwinlcr,  it  becwmefl  a  luatler  of  impDrtaiire  to  dotiirminc  the  precise  cause 
of  it.  Tho  matter  has  been  workt-il  out  more  viipuriaU}'  in  ciiimexion  with 
one  drug — toluylenediamine.  The  jaundice  produced  by  this  drug  has 
a  jK-cnIiar  interest,  ho  intense  is  it,  and  so  regular  in  it9  occurrence.  In 
lat^u  doses  it  ruproduees  all  the  featiu'iM  of  a  severe  jaundict!,  with  fever, 
and  swelling  of  spleen  attd  Hver,  such  as  is  met  with  clinically,  for 
instance,  iu  severe  forma  of  icterus  gravis,  Weil's  disease,  or  yellow 
fever.  Three  dillcruut  opinions  have  been  a*ivaiiced  u>  account  for  the 
obstruction  in  the  bile-ductM  occasioned  by  this  and  similar  pui&ons. 

lit)  Afunaseiew  considers  the  chief  factor  to  be  the  comprcaeiou  of  the 
smaller  bile  cjipillArios  from  without.  As  the  result  of  the  action  of  the 
drug:,  he  finda  dilutation  of  the  blood-vessetB  and  lympbiitic:)  of  the  liver, 
and  a  blocking  of  the  capillaries  with  altorecl  red  corpusclta.  Ho  I>elievc8 
that  the  <lrug  exerts  an  irritant  action  on  the  liver,  causing  a  hyperaeiuic 
and  oedt^niatous  state  of  ita  tisjiui-f*,  and  couMKiuently  a  coniprniwtun  of  the 
bile  capillaries.  Of  this  view  it  may  be  said  that  the  jaundice  is  oui 
of  all  proportion  to  the  alleged  mechanical  cansc,  and  that  far  greater 
dilatation  of  blood-vessels  i»  met  with — in  congestion  of  the  liver,  and 
in  other  condittnns,  without  the  oi'currence  of  any  such  obstruction. 

('0  Aeconling  14>  Stju]elni:inti  Uki  chief  factor  js  uniloubteiity  the 
increased  viscidity  of  the  bile,  a  change  he  conceives  to  be  mniun>t<'d  in 
some  way  with  the  increaao  of  bile  pigments  (polychromia).  In  his  view 
the  jaumlict!  might  Iw  most  fittingly  calle<i  "jaundice  fi-om  jH)Iychromia." 
Besiflits  this  ]H>ly<:hn)niiji,  he  camidert  that  there  is  proluibly  »nuther 
factor  in  wnie  sjMHiial  attiim  of  the  poison  which  leads  to  the  sL-:crotinn  by 
the  liver-cell  of  a  more  concentrated  bile,  too  thick  to  How  away.  He 
cuiicudeti  to  Afaiiassiew  thai  possibly  at  the  same  time  the  liver-cells  are 
affected,  prt^ss  iijiori  the  bile  eapilliirios.  antl  cniuae  absorption  of  bile. 
Tlo  tJius  contemplates  a  number  of  possible  factors;  but  he  attaches 
the  chief  importiiuce  to  one — the  iiRie.-v.se  of  bile  pigments.  It  is  clear, 
however,  as  1  have  shewn  elsewhei-e  (Ui),  that  thin  increase  cannot  be 
the  chief  factor ;  if  it  were,  the  obslnictioii  ought  to  l)e  proportional  to 
the  increase  of  bile  pigments.  Stadelmann's  own  obnerrations,  indeed, 
shew  that  this  is  not  so.  Jaundice  may  be  most  intense  with  only  a 
slight  (one-hidf)  increiwe  of  bile  pigments  ^toluylene<liaraine) :  whilst,  on 
the  contrary,  it  may  be  slight  or  absent  with  a  verj'  great  (three  or 
fourfold (  iitciease  (arseniuietted  hydronen  poisoning). 

{'■)  Th(!  cfinclii.sion  I  draw  from  my  exi>enment*i  in  this  matter  is  that 
tlie  Cause  of  the  iiHTCiisefl  viscidity  of  the  bile  is  an  cxtfn.>)ive  catarrh  of 
the  intrahepatic  hile-iliictfi  from  their  origin  downwards.     In  severe  cases 


thU  caiarrb  msy  extend  into  the  duodenum  itself,  aiid  there  cause  the 
romt  intenso  iriflnnimaiory  swelling  und  congestion  of  the  mucous  nn-ni- 
bmne,  beginning  dotiniii-ly  ai  the  orifice  of  the  hile  papilla  ;  the  viecid 
c&tanhul  miicii!^  \rhich  aivers  it«  snrfnce  being  of  the  snmc  churncter  tw 
thut  exuding  fn>Mt  the  bilH<lnct  Itself.  A  duodenal  CAtftrrli  iit,  however^ 
not  nwxsMxy  to  this  production.  For  the  jntuidico  occurs  oven  trhei) 
the  bile^Iuct  is  ait  away  from  the  dnmlenum  (us  in  dugs  with  biliary 
fistiiln).  Thifl  catnn'b  is  excited  by  the  exrrotiftii  of  bile  ronuunin^  thi.' 
]>otgon  itself,  or  irritant  producta  of  it,  iduIl^  thi'  bil(;-<lnct«.  I  found 
the  poison  in  the  bile  iucreuin;;  in  rfimntity  from  the  Hrst  hour  onwarda. 
The  catarrh  causeji,  to  begin  with,  «n  increjuscd  viwidity  of  bile  (lat 
sUlgo) ;  a»  it  Ix'comes  inon;  intensiv,  catarrbul  nnicu:^  liltN  tlie  bihr-tbicts  to 
the  exclusion  of  bile  pij^'inontK  (2nd  stu^) ;  and  it  then  pnssce  ^rnduidly 
off  as  the  poison  is  eliminiLted  (3rd  stage). 

llio  chief  feature  of  this  cttan-h  in  ordinary  cases  appears  to  me  to 
he  not  so  much  iu  high  degri^e  as  its  i^xtTcltiry  origin  ;  b^-ginning,  a» 
it  does,  in  the  ><niidler  bile  ducts.  Under  the  low  pretwuiv  :il  which 
the  bile  is  necreted,  a  very  slight  catJirch,  set  np  by  th«  excretion  of 
an  irritant  through  the  liver,  may  from  iw  widespread  ch.iracier  oanily 
aet  up  obdtruction  enough  to  cause  some  reubsorption  of  bile  and  some 
degree  of  javnidice.  The  jnnndico  so  oecasinned  is.  I  conclude,  pro]ior- 
Liuncd,  not  to  tbv  nniount  of  the  accompanying  bluml  -  ileKtnirtion 
(haemoglobinnemia),  nor  to  the  increase  of  bile  pigments  (polychromirt), 
but  to  the  imtjint  charHct«r  of  the  juibatanco  or  8ul>8tancc8  excretwl  in 
the  bile,  A  jioi^m  {ur  iU  jirotiucU)  i.x  lilfii/  h>  cavxf  j<iumiior  in  jimjiutiioii  "S 
U  u  myable  vf  exeitiiu/  catarrh  of  Uie  bile  jMiXMffts  durmp  its  eitiiatutiiott  bg  the 

Tmarmk  a*  dif.tin<j\iish'-d  from  Duodenal  Caiarrh  of  Bilf-Dncif.^ 
According  fi  thesu  i)I>8ervation8,  I  recogaisa  a  "descending"  ae  distin- 
guiiibeil  frfim  u  du'titenal  or  lutci^nding  t-atarrh  us  n  cause  of  jiuuidicc. 
Thi*  vai'iety  of  caliirrh  of  llit!  l)i!e-diK-Us  iiiuy,  as  I  have  suggfsled,  be 
caUed' toxaemic,  tu  di^ttinguish  it  fruui  the  ordinary  duodenal  nrigiii 
of  catarrh  of  bilc-<luct6  which  is  assumeil  to  arise  and  travel  up  the  bile- 
duct  from  the  duc<lonum.  In  this  latter  case  cho  catarrh  is  supposed  to 
create  obstmction  and  to  lead  (o  jaundice  by  blocking  the  ojiening  of  the 
bile-duct  with  a  plug  of  mucus.  Only  in  this  sense  is  it  spoken  of 
by  Murchision ;  this  teaching  as  to  the  mode  of  origin  of  catanhnl 
jaundice  has,  however,  been  much  i|uestioned.  and  it  has  been  auggesteil 
that  the  jaundice  is  really  due  to  pressure  exerted  on  the  liile-duct  by 
the  head  of  the  pancreas  enUrge^l  from  cntitrrhid  inHammation  (Hobson, 
IDOl;  S.  Philli[»,  1907).  StJidelinaiui  seems  to  have  considered  the 
duodenum  to  be  the  necessary  starting-point  of  jaundice  of  caUirrba] 
nature ;  for  in  his  oxperimeDts,  when  the  bile-duct  was  ligattiied  oH' 
from  the  duodenum,  and  yet  the  jaundice  still  occurretl.  he  regarded!  this 
riw<utt  as  conclusive  of  the  "  nun-catarrhal '  naturu  of  the  ubstniclion. 
The  possibility  of  a  catarrh  spreading,  not  upwards  fmm  tha  duo- 
denum, but  down  the  bile-ducts  from  tiieir  origin,  seeim  not  to  have 
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preaented  itselt  to  lus  miiiit  And  ycc  such  a  catarrh  vroiUd  obriouily 
lie  of  the  first  importance  in  the  pathology  of  «.  jiiiituliee  cuniiiM-tod 
with  ))ln(Kl  (Hiionler  set  up  )>V'  [MiisdiiR.  I  roiiHiiK'r,  tndi-etl,  Lhiit  in 
ill)  ;ii'(ili.-iliil)ty  this  IH  a  rnorn  (-oiiiinnii  ouiisi^  of  rAliinli  nf  the  Irile- 
ducts,  and  eoii8e(|UCiitly  a  more  fommnii  tTiiwe  of  j;mii<hcc,  than  nitarrli 
asponditig  from  tli«  duodenum.  Both  varieties  of  catnrrh — the  tcixnemiu 
and  llic.  diKKlrtml — imply  tlie  iictioii  of  an  imtaiit,  lliu  tiuo.  oxuiIch]  on 
the  hilo-duulj*  in  the  eniirso  uf  its  oxcrclion  witli  the  hile  from  ahovo 
downwKrtb,  the  other  an  ihtr  duodunum  an<]  tlie  month  of  tho  bilu-^luct. 
Of  the  two  the  former  is  the  more  likely,  from  its  widespread  charai'ter, 
to  produce  ftti  oMriiction  mirticiont  W)  caiwe  jaitndiM.  It  it  c^rtnin,  at 
ICHst,  for  the  rciwoii  atrfwly  stater],  ihnt  in  the  iiiit*e  of  juuiidieu  due  to 
puiisoris  ;i  duoileiiiil  i.'iit:irrh  i^i  not  iicct^f^nry  for  thf  prothictioii  of  thu 
jaundice.  If  ii  occur,  aud  it  is  only  in  the  cjise  of  sovei-e  poiaon*  that  it 
does  occur,  it  is  not  primaiy,  but  secondary  to  a  previous  «itan-h  set  up 
in  tho  bilo-duetJi  ilnriiio;  the  elimiiiatTon  of  the  poison. 

(H)  The  Relation  between  Jaundice  and  Blood -destruction. — It 
h»K  hcon  Ketjn  thitt  iti  iii>;irly  iivwy  CiiKP,  n  n<>t.'dJ»  fwituii!  of  the  blood 
clisordcr  caused  by  thcue  various  iclero^onelie  poisorw  i'b  an  incrt^astwl 
luiemolysis  variimsly  mnnifested  by  luorphologicid  changes  in  tho  UKum], 
liy  increased  fonnatinn  of  bile  pigrnynLs  ibitrivtsl  from  haemoglobin,  by 
piVHCncc  i)f  hattimigtohin  in  the  urine  (1iiwmo'i;1obimirin),  or  by  all  these 
eotnbinerl.  The  couuexion  between  mcreascd  liberation  of  hiiemoglobin 
(haemoglobinaenna)  and  j.-iundicp  appears  «o  close  that,  as  we  have  seen, 
it  formed  in  Kiihne's  bands  the  Innis  of  the  haetnatogeiioiia  doctrine.  In 
hi&  view  an  excess  of  fn-o  hiuinioglobin  in  the  bbioil  >tnl)iet.-(l  of  iisclf  U> 
eauw  hill!  pigment*  1<>  iijtpuiir  in  the  tiriiie.  The  later  experiniunts  of 
Tiiracha-nutr  and  Stadclmanii  uppeuretl  to  vstuhlish  the  connexion  nu're 
closely ;  the  former  always  fouml  bile  pigment  in  the  urino  of  dogs  after 
injection  of  w.tt<;r  or  hacraogiobin  into  the  blood ;  the  latter  found  that 
in  dueh  cireutnstjincvs  ini|iorUiiit  i-hi(ngc-s  occurred  in  ihc  bite,  such  ns 
increase  of  vi^eidity,  loiwling  to  ternjinmri-  retanliktion  tu  its  floDir  tmd 
conse<]Ucnt  absorption  of  bile  pigments  into  the  blootl. 

As  I  have  "ihewu  elsewhere,  the  connexion  between  baemoglobiiuiuntia 
and  jnundjcc  is  neither  so  close  nor  so  c«nauint  as  at  first  sight  n]>pcur& 
On  the  one  hand,  thero  is  sorao  i-enaon  to  doubt  the  consUmcy  or  fro]iiency 
with  which  bile  pigment  is  to  be  fi^und  in  the  urine  imder  »nch  eirciim- 
etiinces.  The  i-esults  on  which  Kiihne's  ^iew  is  bjiswl  have  hoen  obtained 
in  one  kind  of  animals  only  (doga),  and  not  invariably  in  them.  Now, 
experitiient^H  on  these  animals  are  open  Ui  this  gif;it  source  of  fallacy, 
that  bibi  pigment  Is  not  infreipiently  iipesont  in  the  urine  even  of  healthy 
dogx.  And  the  experiments  of  Naunyn,  aa  opiKfseil  to  those  of  Tarscbanoff, 
conclusively  shew  that  even  in  dogs  marked  haenioglobinaemijt — suflieient 
to  cause  haemoglobin iitia — doe«  not  noces-sarily  canse  bile  pigments  to 
ap|iear  in  the  urine.  Nannyn  caused  haemoglobinuria  by  injecting 
haemo;:;lobin  siibcuTaueoiisly  ;  yet  in  only  2  out  of  G  cases  did  the*  tiriue 
react  to  Umelin'n  test  ^bile  pigment) ;  and  in  both  these  cases  the  urine 
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bH<l  ^veu  ibe  Maie  degree  of  reaction  before  the  experiment.  In  other 
kitid»  of  atiimaU,  such  as  cuts  or  rabbit^i,  the  most  intoiutc  ]iaemo- 
gtol>iliiina  may  be  produced  without  any  ti"ai'e  of  jaundice  (Stoiitur, 
l-egg,  Rninton,  Hiuittr  (19)).  And  the  same  nile  a]>|»lies  Id  nmn.  The 
miKit  iiiteiist!  hjiuiiio^lohiiiuria  may  ocuiir  ivitlioiiL  a  \r,\vv  of  Wilii  pigment 
in  the  urine,  and  without  a  trace  of  jaiinditio  (for  example,  paroxysmal 
httenio^htltiniiria). 

It  apjHMire  to  me,  then,  that  the  juimdioe  depends  ii|ioii  uonio  factor 
other  tlum  the  mcro  amount  of  haemoglobin  set  free.  The  relation 
betwe«n  it  and  the  blood-destruction  is,  in  my  opinion,  no  simple  (piiinti- 
tntive  one  a»  Iviihiie  aKtninied.  The  jatindice  may  be  aWeiit  even  when 
thf  biieinoglobiiiiiumia  {with  haenioglobinuriu)  i»  intense  ;  as  in  jmi'oji y»mn1 
li»L<nib^Uibirnii'ia,  or  in  bhnxl  <lestruction  by  injection  of  dihtilleil  water. 
It  may  be  vxtieme  when  tlit^re  in  no  h;u^nioglol>innria,  as  in  iclorus  gravis, 
WciTB  disease,  or  toliiylenciiamine  i»oisontiijj  in  dogs. 

Nor  i*  the  jaundice  simply  related  to  the  jjicrcase  of  bile  pigraenta 
due  t(i  the  prect-ding  blixwl destruction — simply  a  "jaundice  from  poly- 
chniiuia."  ;w  Stiulelmann  h;iR  suggested.  Por  lierc  again  I  wouhl  point 
out  that  the  roLition  i>i  not  cou^iani.  >tjq.nndice  may  he  8li>:ht  or  ah^tent 
when  the  increase  of  bile  pigment;*  i«  very  great,  as  in  poisoning  with 
arseniuretted  hy<lrngen,  or  in  ptirrueions  luiaenua  ;  or,  on  the  other  hand, 
it  may  be  t-xtn'my  whrn  th«  inerpa«e  in  only  relatively  uiodcrah-,  tu*  in 
toluylfncdiamine  |K»iaoning.  Thus,  neither  as  re^i-irds  anunnit  of  hai'mii- 
gUibiii  liberated,  nor  as  iDganls  bili-  pigm<;nl«  formed,  i^  the  ndalion  a 
mere  quantiutive  one.  'Jlie  reUtion  is  clearly  rather  of  a  (jualitaiive 
than  of  a  <|imnlitativo  chanicter.  T>iflV>rent.  agents  prt-sent  certain  differ- 
uMceti  in  thi'ir  nindi-  nf  a4:tion  on  the  bluod,  to  whii~h  ini|jortHner  jias  lH>en 
ttachtil  by  certain  nliservers  in  tbis  lehition  (Afan.tii^iew,  Silherniann}. 
:>me,  »itcb  as  glycerin  or  distilled  water,  cause  inten^w  haemoglobininia, 
leaving  but  a  small  proixirtion  of  hiioinoglulMii  to  be  dealt  with  by  the 
liver  and  other  organs.  tlthers  appear  nillier  to  break  up  the  red 
corpuscle*  into  fragraeDl«  which  accumulate  in  the  Hver  (and  other 
organs),  a  portion  only  et^iping  through  the  kidneys  j  an<l  the  increased 
oxrretion  of  bile  thereby  occjwioned  iftltaMe  to  be  attended  with  jaundice. 
To  this  claw  belong*  the  chief  jaundice  jn-oduoiiig  iigent  —  toluylenc- 
diamine.  A  third  giTnij),  like  pyrrjgnllic  acid,  are  inlei-mediate  in  their 
action,  causing  both  haemoglobinuria  an. I  a  sli^iht  degree  of  jaundice. 

Whatever  interest  such  dilfercncei  may  h;tve,  they  are,  I  conBider, 
insufficient  of  themselves  to  account  for  the  great  dificrcnce  in  the 
.-ic-tion  of  the  above  -  mentioned  agents  in  producing  jaundice  ( I V). 
TiunbtlesH  they  may  mtw  in  Hcnne  dngree  to  explain  whv  one  kind 
of  agent  causi^fi  haenu>globiiniria  moci;  than  another ;  I»iit  they  >|uile 
fail  to  account  for  the  remarkable  fact*  we  have  -ilrLNidy  observed 
— why,  for  in.stance.  one  drug  which  causes  but  a  limited  amount  of 
bIoo<l-4leBtruction.  without  hiiemoghibinuria,  is  cajmble  of  producing  intenfto 
jauiHlicu  ;  while  another  which  ejiu^eN  a  nnich  gre-atcr  bloiHbdestruction, 
and  an  intense  bucmoglobinuria,  fails  to  produce  any  junndicc  at  all. 


h\  ftddioion  to  the  haemolylic  changes  in  tlio  blotxi  ami  increase  of 
pigment  in  tlie  hile  just,  nntwl,  tlio  fiirf!j;i»in;^  uliKerVHlions  have  i-ovMiled 
atiothi^r  t:liaiigtt  of  nioru  inijHjrtaiii-c  titan  uiiy  other  in  i~dlation  to  thU 
Kiibioc-t  of  jiiundice.  This  chitnge  is  increased  viscidity  of  bile,  HmoiLnt' 
irig  at  the  hcighl  of  the  jaiuidico  even  to  a  substittiiion  of  it  by  cle»r 
viscid  mu<--UB  free  from  bile.  To  this  mori:  than  to  any  other  change  I 
find  the  degree  of  jauiHlice  related,  and  the  degi-ee  of  obstruction  propor* 
tionod.  I  have  «hcwn  for  the  chief  of  these  icterogenetic  poistjnB  thjtt 
thi«  viscidity  is  due  to  extensive  and  widespread  catftrrb  of  the  bile- 
duii't  set  up  by  the  irritant  tiction  of  the  poison  (or  of  its  prorlucU)  in 
course  of  il«  excretion  in  tho  bile — an  irritant  action  so  great  that  in 
certain  cases  it  may  excite  the  most  intense  duotleniUs. 

It  is  not  its  deatmctive  action  on  the  blood,  but  the  action  of  the  poisou 
on  the  livcr-ccIU  and  epithelitim  of  the  bile-ducts  durtag  its  excretion,  that 
np|K!ars  then,  sn  f;tr  as  our  olnwrvations  ^i>  nl  present,  to  be  the  chief 
determiirinj;  factor  in  the  occurrence  or  non-occiirrBnce  of  janndict?  in 
(lisonler  of  tho  Mood,  The  liability  of  a  poison  to  produce  Jaundice 
is,  I  consider,  proportioned  to  its  irritant  action  on  the  epithelium  of  the 
bile-ducCs  in  the  course  of  its  excretion  through  the  bile,  not  to  its  j)i)wer 
of  causing  blocMldeslniciion.  To  this  varioty  of  catarrh  the  name 
inxaomie  may  Im!  conveniently  applied,  to  distinguish  ii  from  tho 
ordinary  fomi  of  aitarrhal  jamidice  of  duodenal  origin,  from  which  it 
is  ewentiully  distinct^  The  term  toxaemic  indicatcti  the  bluod  origiu 
of  the  coudition ;  that  it  is  produced  by  excrciiun  of  puisuns  from  the 
blood  tln-ongh  the  bile.  Il  idso  indiaite^  the  chief  character  of  the 
clinical  fealures  of  these  caa«s  of  jauintie<?  which  arc  mainly  of  a  toxic 
chiu'actcr. 

(in.)  Jaundice  by  Suppression ;  "  Ictftre  hemaph^lque,"  "  Urobilin 
Icterus." — In  ihc  class  of  cjises  hitlieito  coueidcred  it  has  been  assumed 
that  tho  jaundice  has  been  always  marked  by  the  presence  of  bile  pigment 
in  the  urine.  There  is  a  chiss  of  ntsus,  however,  to  which  reference  must 
now  l>e  made  in  which  this  is  not  the  caso  ,  in  which,  with  a  discoloratioa 
of  skin  hardly  distingtiiabablc  from  that  of  jaundice  and  a.  high  colour  of 
the  urine  resembling  that  of  jaundiced  urine,  the  pigments  in  the  urine 
are  not  bile  pigment,  but  other  pigment  derivatives  of  haemoglobin.  The 
colomtinn  of  skin  in  these  cases  is  nsimlly  not  so  deep  as  that  found 
in  ordinary  obatruciive  jaundice ;  and  it  is  of  a  more  dirty  cArthy  tint. 

This  kind  of  jaundice  has  received  various  names  at  different  times. 
It  constitutes  one  of  the  many  forms  of  "jaundice  by  suppression  '  of 
older  writers;  it  was  named  by  Gublor  (IS.*!?),  ami  French  writere  follow- 
ing him,  "I'ictcro  hij-niapht^iipie  " ;  it  is  the  *' urobilin"  or  "acholuric" 
icterus  of  more  recent  writers.  These  names  are  by  no  means  equivalent, 
but  they  are  couveniontly  considered  together,  because  the  first  three  imply 
tliat  the  caiwe  of  the  discoloration  is  the  presence  of  pigmenia  circulat- 
ing in  thw  blood  :is  the  r<.'sult  of  some  faidty  excretion,  or  even  of  entire 
suppression  of  functimi  of  the  hepatic  cell. 

Of  all  the  vai'ititis  opinions  ragarding  the  mode  of  origin  of  jaundice. 
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thai  of  ayViuflJiw  &y  sHpfTttsm\  »  both  the  oklest  nn<l  the  odo  most  firnily 
rooted.  We  have  seen  that  the  chiu  of  ca^es  referable  to  tbU  category 
has  been  very  greatly  narrowed  hy  recent  obscrvuiiorts.  Htit  even  when 
aII  the  case*  iiriKing  in  tnnnexinii  \nth  the  uction  of  poisons  and  with 
increased  blood-<)e«tnictioii  iire  excliuled,  as  now  they  mitfit  be,  there 
[tptiU  remain  the  few  ca^g  that  suAico  to  raise  the  qncstioiiK  :  "WhHt 
'fa  to  ha  unduratootl  by  .stippre^^tion  of  liver  function  t  Does  it  occur  1 
II  it  doea,  what  jiwt  does  it  ph»y  in  proilucing  jaiinclicet"  In  other 
words,  is  it  possible  for  the  livcr-eell,  witlioiit  iindt-rgning  stnicttirol 
change.  lo  coaae  to  act  alurgether  1 

I  have  said  "without  structural  change"  ;  for  this  is  the  only  point 
on  wliich  any  ditlercntv  of  opinion  can  reasonably  exist.  It  ie  obvious 
that  n  liver-cell  structundly  disorganisod,  a«  it;  tbu  c-n&i-  in  Ihu  later  stjvgeH 
of  nuuty  liver  diKeases — notably  in  acute  yellow  atruphy — niufit  fail  in  ito 
functiooal  power.  Moreover,  there  can  be  no  doubt  that  many  of  the 
poi&ons  capable  of  inducing;  jaundice  .-itfcct  the  liver-cells  injuriously,  both 
in  their  structure — caiisuny  fatty  [uiienchvniatQiiis  degeneration — and  in 
thpir  function  aUo.  Imlcpd  the  tatter  may  be  wiid  lo  luwe  been  shewn 
lieyond  doubt ;  for  it  hiui  been  fonml.  07t[)erinieiitally,  that  under  tiia 
influence  of  poisons  or  other  deprctwant  factors,  such  a*  injury  of  the 
liver,  hucmoglobin  may  pa**  through  the  liver-cell  unchanged,  and  he 
found  free  in  the  bile  :  au  (jcciirreiiee  which  never  takes  place  other- 
wiAO.  Thcflc  facts  may  b<-  lulruittud.  But  the  conception  of  Mipprcrssion 
implies  boniething  more  than  mere  functional  tlisonler;  it  implies  that, 
OS  the  result  of  certain  iuflucnfcs — nervous  as  well  as  toxie—the  iivei>- 
cell  can  d}Tiamicidly  be  siiii<lenly  thrown  out  of  action  ivithout  any 
neceiWiiry  static  rhatigc,  and  that  the  effect  of  this  arrest  of  function  is  to 
dam  u]i  within  the  ))Kmh1  the  bile  pigintmL  which  wouhl  oLherwisu  have 
lieen  duly  e^tcreted. 

It  is  this  doctrine  which  meets  us  at  every  point  when  we  consider 
the  pRthology  of  jaundice,  and  which  thercfoi-e  must  be  considered  in 
mon"  detail.  In  a  more  or  Wss  nHxIiliod  farm  it  is  still  held  lo  ajtpiy  to 
\X\v  jaundice  of  mental  emotion,  and  indeed  to  some  of  the  forma  of 
jauiHlice  produced  by  poisons  ;  but  the  data  on  which  it  is  fiased  arc  for 
the  moat  part  exceedingly  indetinite.  So  long  as  the  view  wa»  held 
that  the  bile  pigment«t  arc  formed  in  the  blotxl,  their  mere  retention  in 
le  blood  and  tissues  and  appearatice  in  the  urine,  cspeciBlly  when  un- 
cc»mi>aiiicd  by  any  bile  acids,  were  deemed  suflicienl  to  ]>oint  to  sup- 
preuion  of  liver  function.  But,  as  I  have  nhewu,  such  a  view  ic  no 
longer  tenable.  Bile  pigtneiit  is  not  formed  within  the  ))lood,  but  within 
the  liver-cell ;  and  its  presence  in  the  urine,  even  when  unaccompanied 
by   bile  acids,  is  quite  compatible  with  excessive  actinty  of  the  liver- 

«.'llfv 

There  remain  throe  classes  of  fficts  which  may  be  held  to  denote  some 
interference  with  the  functions  of  the  liver  in  certain  case?  of  janndico: 
(«)  Presence  of  i>igmcnls  other  than  bile  pigment  in  the  urine  in  these 
ra^es ;  {h\  Changea  tii  nitrogennu-'^  mi-talH^lism  met  with   in  the  sovercfit 


forms  of  jaimdice,  for  instance,  (iitnmiBhe<i  excretion  of  urea  and  the 
m)[»CHnmco  of  leucine  iind  tyroaine  iii  llif  urine  ;  (i")  Presence  of  colourless 
mucus  in  the  hiliury  possiiges,  ami  iiWnce  of  bile  (Moxoii).  « 

(a)  KculenO'  vf  Sufi/ire-sshu  tUrietd  from  a  Stiutti  of  Vi'nnents  other  than 
Biie  Pifrmml. — In  many  severe  cases  of  jaundice  the  urine  prf««nts  h 
depth  of  colour  far  in  excesw  of  what  can  be  accounicd  for  Hj-  the 
([ininlily  of  Mli;  pigment  present,  and  ul>vinusly  denolinff  the  prewnce 
uf  aliiiorniiil  pipneriU.  (iiilili'r  iViiK  lutl  liy  nlituMTuiiun  ii{  this  to  <lis- 
lin^uisli  tivu  foriufe  of  jaundice:  Vktiert  biiipht'i<jttti,  due  to  the  presence  of 
bile  pigment  in  the  tissues  :  and  I'ietirc  h^nuiphdqut,  due  to  the  presence 
of  a  hypothetical  pigment,  "hemaphciii."  He  cousidL'^rect  that  if  the  liver 
wore  thrown  <iiit  of  acliun  by  poinons  or  other  irifluenees  it  eould  nu 
longer  tmnsforni  haciooglohiii  into  hiln  pigment ;  the  ci)louring  mailers 
in  the  blood  wouhl  iu:enmiitate  there,  and  undergo  various  ino<litication& 
Iwfore  their  excretion  in  the  urine. 

Various  organic  discuses  of  the  liver,  eiich  as  cirrhosis  and  cancer, 
could  bring  about  a  Miailiir  BUppressiou,  Indeed  cases  of  ordlnaiy 
ohstntctive  jaundice,  if  untluly  prolongwl  or  intense  in  degree,  would 
lead  to  the  sarac  result. 

Tliis  view  of  GiiUer  has  now  only  a  historic^]  inter-cst,  inasmuch  ns 
the  pi^niijit.  ho  toniied  fiftititjilteiu  nexer  h.'ui  mure  thart  a  hy[KJtheticHl 
exititi'nci'.  8<i  fai'  as  it  confonns  in  ilji  nhurautt-rx  (o  any  definite  urinary 
pigment,  it  ap|>roxi mates  most  closely,  as  (Quincke  has  shewn,  to  urobilin. 
And  since  Uuhler's  time,  the  class  of  case  to  which  his  view  referred  has 
been  moat  frequentlj'  discussed  under  the  title  of  urobilin  jaundice. 

I'robilin  .laundice.  —  Kirst  recugnise<l  tw  a  normal  pigment  of  the 
urine  by  JafTi''  in  IS6.T,  tiiiibilin  was  simti  nftcTwanl«  (187 1  >  Hhuwn  by 
Maly  Lit  W  identical  with  onft  ohiainablo  by  rednrtion  from  bilirubin, 
the  chief  bile  pigment;  and.  subsequently  (1874),  iloppe-Beyler  succeeded 
in  preparing  it  artihcially  from  haotuaiiti.  Since  the  important  obf^cn'tt- 
tion  matte  by  Miillor  {1H92)  tliat  intcMtimd  micro  organisms  possesii  tho 
|iower  of  transforming  bilinibin  into  urobilin,  evidence  has  steadily 
nccumnlatcd  that  this  is  proliably  the  orrlJnar>'  mode  of  origin  of 
urobilin  (entom;;i'nous  oiigin).  But  the  possibility  of  other  raod.-s  of 
origin  of  urobilin  in  certain  special  cii-cnmstancos  cannot  be  altot.'ctbcr 
excluded.  Thus,  it  might  be  produced  either  from  haemoglobin  (n)  in 
the  liver  (hepatogenous  origin)  ;  (li)  in  tho  blood  (baematogonous 
origin) ;  (r)  in  the  tissues  (hiatogenetic  origin) ;  or  from  bilirubin  (a)  in 
the  tissues  (histogenetic  origin) :  (&)  in  the  kidney  (nephrogenous  origin). 
Urobilin  is  a  normal  conslituont  of  the  urine,  and  esp'riidly  abnmlant 
in  febrile  urines ;  but  the  ennilitionR  under  which  it  is  met  with  in  rxce«s 
are  thoiM)  in  which  largo  extravjuiatinns  of  bluml  are  luting  a)>sorbcd  (b»oma- 
toceles),  or  an  abnormal  destruction  of  bloo<l  is  occurring  (pernicious 
anaemia);  conditions  I  have  elsewhere  shortly  doJined  as  "an  excessive 
destruction  of  haemoglobin  unattended  by  haemoglobin  una." 

It^s  presence  mider  such  circumstances  has  a  special  intor-e^t  in 
relation  i«  <mr  present  sultject,  as  it  if<  not  infrequently  associated  with  a 
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oeruit)  yt-llowisb,  apijaretitly  icteric  tingo  of  skin  and  oonjunctivo.  It  is 
this  Msociation  tbat  has  led  some  obflon'era  to  &l^ly  to  the  condition  the 
title  unJfUin  Jnuniiur. 

The  procieu  condiiimis  n-liich  tir(<;rmiiie  the  amount  of  uroliilin  in  the 
llrino  in  casM  of  iiiiiiiili(«  are  as  yot  Imt  ill  detini.'c).  ]ii  jiuindicc  of  ii 
severo  type,  dae  to  total  i»cclu8iuii  of  llie  commrm  duct,  tlm  iiriii»  ciiiirjiinR 
bilinibin.  but  no  uroVnlin ;  the  faeces  likewise  contitin  little  or  no 
umliilin.  When  the  ob»trtictioii  is  removed,  the  bilirubin  in  the  iirino 
diminishes,  und  the  uroljdin  mpidly  ritic-a. 

The  group  of  owes  of  severu  jiiuntlice  in  which  there  is  aliuiidance 
of  bile  pigment  in  the  urine,  and  only  a  trnoc  of  nrobilin,  ciuiuut  he 
aconnt^fj  fur  on  any  vi<-w  whicti  implies  thiit  urobilin  is  formed  from 
bilirubin  within  the  tissues.  Hut  in  the  light  of  the  nuiri'  recent 
oli«<rv»Lii>n»  referred  to,  establishing  the  iole^itinal  origin  of  urobilin  from 
bilinibin  by  the  action  of  micro-orgmiismfi,  this  claas  of  cases  I»ocom« 
clear.  For  in  severe  jnundice,  with  no  bite  entering;  the  intestine,  the 
fomution  of  urobilin  ceiues.  Conversely  the  I'ondiuous  in  which  urobilin 
might  Ihi  «'X|M-4-ted  in  exce«a  are  thotn*  in  which,  alntig  with  wjnie  ilegreo 
«)f  juundici\  tliL'iiu  is  also  »n  iticrtvuu^]  w'vrcUfiit  of  bilejiignientA  ;  and  it  is 
precisely  in  *neh  conditions — those  of  kcfUiwhtimi'MffW/tu  jmmdice  alrewly 
considcrwl— that  urobilin  is  usually  found  in  excess. 

In  eaues  of  urobilinurin  with  an  icterie  tint  of  the  skin  and 
conjunctivae,  oxnuniuttion  r)f  tlw  hliMHl-Hfrum  i^hewB  that  it  conbn'ns 
bile  pigment,  and  tli:ii  there  \&  a  true  jauiidirt-  (Tlu-iln).  1'lu-  jtuiiiutii 
of  bile  pigment  in  the  bloiMl  iit  Bundl,  an<l  nul  ^'ulTicicuL  to  uppeHr  in  iht* 
urine.  This  condition  has  been  called  aclioluiic  jaundice  ((!illierL  :uid 
ller»cbcr),  and  is  clowty  allied  tn  ifau  condition  cidled  simple  family 
cholnendu  ((iilbcrt  iind  Lereboiillct).  The  tu>-rjdle<l  nntbitin  j.inudico 
is  therefoie  li  true  jnundiee,  but  is  AK&oviHteil  with  urobilinurin,  due  to 
the  foiToation  of  urobilin  fnmi  bilinibin  in  the  intestines. 

For  the  gi'oup  of  cns«.'s  of  KO'Calk-d  fiupprcsniou  jjumdiee,  in  vhich  the 
suppression  is  ascribed  to  nervous  influences,  1  lirid  iu»  evidence  what- 
ever that  the  pigments  excreted  differ  in  any  way  ii-om  those  of  ordinary 
otwtruptivo  i;inndiee;  or  that  there  is  any  "suppression"  of  excretory 
function  ou  the  part  of  the  liver  (see  p.  72). 

lu  severe  toxaetnic  condiiions — such  as  charaefirise  the  ftniveat  forms 
of  jaundice,  raidignant  jaundice,  Jteute  yellow  ntixipby,  and  the  like — 
whrre  the  liver  is  extensivuly  iliMiv;,^,iniscil,  :ind  the  cxeretion  through  ihu 
kitlneve  h  int^^rferofl  with  owing  to  dcguiierntivu  i-biingi-M  in  the  colU  ff 
the  tubules,  it  is  probable  that  sbnomial  pigments  may  In;  formed,  and 
may  give  a  siweinl  chnnicter  to  tho  coexistent  jiuuidicf.  We  know  that 
in  septic  uoiiditiouK  of  the  blcxHl — und  in  all  severe  cases  of  jiiiuidico 
hiiemorrbages  are  almost  a  constnut  fejilure — the  haomoglohin  is  more  nu- 
Atable  than  in  heAJth.  Thus,  a^  Dr.  Copeman  has  shewn,  if  a  drop  of  putrid 
serum  Iw  added  to  healthy  blood  tuider  a  cover-glass,  crystals  of  reduced 
haeraoglnbin  appear  in  from  twenty-four  to  foriy-eight  hours;  wherwis 
Uurnml  blood  alone  undergoes  no  crvsLAlIisalion.     On  the  other  hand,  in 
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certain  toxic  conditiom — for  example,  cancnim  oris,  septicAemiu,  crysipolast 
pernicious  anjwmia — the  blood  readily  crysodlises  without  addition  of 
Ally  putrid  serum.  ChiinfTard  (1908)  fans  also  emphasised  tbc  fragility 
of  the  red  hlood  corpuecles  in  toxnemic-  jaundice.  It  is  very  probublo 
tha^  in  sever*^  foraiR  of  hlood  disorder  marked  Wy  jjumdice,  nhnarmal 
pi>;raciit  dtirivHtivc'^  of  haemoglobin  may  be  formed  and  be  excreted  iu 
tbo  urine.  But  their  presence  in  %mS.\  circumstances  does  noi  necessarily 
indicate  a  enppix'ssion  uf  the  excretory  function  of  thn  lii'er,  as  the 
siipproKsion  roiictipLian  of  juiindice  implitts.  It  in  HiilHcicntly  accounted 
for  by  disordered  function  of  the  lirer  consequent  on  tho  toxic  condition 
of  the  blood.  But  functional  disorder  is  u  condition  wholly  distinct  from 
total  t^npprL-ssiim  nf  excrt-'tory  funclimi. 

Thus  a  livcr-ciOl,  inid«i-  the  iiinuonee  uf  a  scvore  jKiiwrti,  may  hiive  its 
functions  f^o  aHbctcd  that,  iiisl-cad  of  breaking  up  haomo^luliin  into  normal 
hilt>  pigment,  it  produces  abnormjil  bile  pigmenui ;  and  this  of  ttselj'  is 
snrticieiit  to  account  for  the  prcMnce  of  abnormal  pigments.  But  that 
undiT  the  inlliienca  uf  mental  em.otion,  or  the  action  of  a  80vcro  poiBon, 
the  whole  of  tho  liver,  williout  undergoing  previous  structural  change, 
Tiiiiy  cease  lu  work,  and  thtit  the  efTect  of  Huch  a  tiuppreH-sicm  is  to  produce 
jaundice,  damming  up  bilt>  pi^'ment  or  allied  pigmonts,  finds,  in  my 
opinion,  no  support  what^'ver  from  any  fact^  coiK'emiiig  the  character  of 
the  pigment.,  urinary  or  other,  excreteii  in  mich  cases. 

(fr)  Kvidftuf  of  Snpprej^itm  tlrrired  Jrmii  a  iStmly  vj  Chantjfs  in  Alrtahtdism. 
— ^l*he  second  class  of  facts  adduced  as  evidence  of  suppression  of  liver 
fimction  in  jaundice  is  the  occurrence  of  marked  chivnges  iu  the  nitro- 
genous metabolism  in  severe  cases  of  jaundice — for  ex.^mple,  dirainiidjed 
excretion  of  iirci ;  iippeamncc  of  leiicinp  and  tyrosine  in  the  urine. 

Thus  with  rogj(jd  t<i  tlip  jaundice  iinKliiin-fl  by  phtispborus — onoe 
ciiud  ajfi  an  eminent  exaniplu  of  a  jnundlco  frnni  5Up[iit!»Bioti — in  the  Brat 
observations  made  (Schultzen  and  Kiess,  1870),  the  tu-ea  Bi>panred  to 
b6  reduced  almost  to  vanishing-point,  AHinzcr  (1S94)  siibswpiently 
i^stimatc^l  the  (otat  oxcix'tion  of  nitnigon  in  10  chsps  uf  phtiHpliorus 
pcasoning,  dctermnitng  at  the  &ame  time  the  prcijiortions  of  urea,  uric 
acid,  ammonia,  and  extractives  of  which  the  tot^ij  was  made  up  Uidr 
J).  IS-I).  His  oWrvations  shewed  that,  so  far  from  the  excretion  of  urea 
being  iliminished,  after  the  first  twenty-four  hours  when  the  vomiting 
has  coaseii,  the  exci-ctiou  continues  up  almost  to  a  few  hour**  of  death,  in 
rjuantities  approaching  those  of  health  ;  and  far  exceeding  what  would 
be  forme<l  by  a  healthy  liver  in  the  absence  of  food.  Since  all  recent 
nlwer\'attons  agree  in  pointing  to  the  liver  as  the  chief  scat  of  urea- 
ffirmation,  this  excretion  is  such  as  \n  denote  that  a  very  active  mcta- 
Wlisiu  is  going  on  within  the  liver  up  to  within  a  few  bourn  of  ileath. 
This  con<^lusion  is  brfiugbt  out  still  more  clearly  by  some  farther  facta. 
As  an  indication  of  the  degree  of  liver  activity,  even  more  important 
tluin  the  actual  amount  of  urea  formed,  is  the  profiiMioii  of  luea  to  the 
total  nitnigemtUM  excretion.  The  exjx'riments  of  Sehnx^der  have  c»tAl»- 
lishe<l  satisfaclunly    that  the   liver  is  the  chief  seat  of  the  formation  uf 


uran,  luui  that  it  h  fonneil  there  by  a  process  of  synthciiis  fi-oni 
ammonia.  In  he;iltb  urfa  constitutes  HboDl  85  to  90  per  cent  (if  Lhc  toul 
nitro);i;nou8  excretion,  ammonia  from  t  to  G  per  cent;  the  loniiiiticlur 
boinj^  iu  the  form  of  exiractirfs.  If  the  liver  be  cut  off  from  the  circula- 
tion there  x»  a  niarketl  full  in  the  jtroportioii  as  well  «s  in  the  amount  of 
nrciv,  ami  a  cnrresiiomling  rise  in  the  proportion  of  ammoniH.  Now,  in 
phunphoruii  [x>inuiiiiig  llie  pmportion  at  ureii  is  hut  littlu  reduced  (HO 
ituL«ad  of  90  per  cent),  the  corresponding  iiKTeasc  of  ammonia  being 
nioderaw  (10  t*>  18  i)ercent  instead  of  the  noi-mitl  4  lo  6  per  cent).  This 
alteration,  slight  ihungh  >l  b<*,  nij;:lit  ho  held  to  indicate  that  the 
funrtional  activity  i»f  tbc^  iivcr  is  alfectad — h  "siipprcMed "  Ut  that 
extent ;  hut  even  this  stgnilicance  cannot  he  atUehed  to  it.  Apart 
altogether  from  netivity  of  the  liver,  there  is  one  condition  which  more 
than  any  other  intlnenc-cs  the  aniounl  uf  ainmoiiiii  excrutt^d,  numely,  the 
de^ee  of  alkidinity  of  the  blood.  Anything  that  lowei-g  the  alkaJtnity 
of  the  blood  hclow  the  normal  standard  rajsea  the  proportion  of  ammonia 
excrcte<l  in  the  urine  at  die  expense  of  the  urea.  Now  acidosis  exists  in 
phoephonxs  poisoninj;,  and  Mtinzor  ha*!  shewn  tliat  the  increoacd  ammonia 
excretion  dejwnds  nn  aciilnsis  and  not  on  any  impaired  activity  of  the 
liver ;  he  arlminifttereil  poilinni  l»i«ir)jonat4!  lo  a  |witient  with  acnt« 
phottpbonis  poi&onin;;,  and  found  that  the  excretion  of  ammonia  rapidly 
diminished  {vide  p.  L33). 

To  sum  up,  then,  with  regard  to  the  jaundice  of  pliosphonis  poisoning, 
the  fact3  abcw  that  at  the  time  at  which  the  jaundice  nuihoa  its  ap}>ear- 
nnce  the  liver  fiinrtionfi  ai-i-  by  nn  meimn  svippressfd.  For  not  only  in 
there  an  increaseil  fomtatiitn  and  excretion  of  hi)e  pigmcntit  (KtadulniiiTni), 
but,  Dotvrith&tanding  the  absence  of  fond,  urea  also  continues  to  \*e 
formed  in  large  quantity  up  to  the  last  few  hours  of  life,  in  amounta 
appn>ximatlng  thoKo  of  htAlth  {Miinxcr). 

(<:)  AhuewruJ  Hile/rom  HUf,  raAvi^rfi tui  ttn  Eridtncf  of  Suppnssion. — Thp 
fact  ^al  in  certain  cases  of  jaundice  the  bile  pasftagee  are  foumi  filled 
with  an  almost  coloiu'less  mnciis.  instead  of  bile,  has  been  much  insisted 
on  hy  Moxon  and  othoni  hk  an  evidence  of  HupprcKtiion  of  cxerKlory 
functiun  on  tins  pu-l  of  the  liver.  But  as  pointed  out,  in  my  opinion 
ron-cctly,  by  Dr.  Wickham  Logg,  the  pretence  of  such  mucus  in  the 
large  bile-dnctfi  is  only  evidence  that  the  ohstniction  is  higher  up— in 
the  smaller  duct*.  "  These  continue  to  rocci%'e  the  bilo  poured  into 
them  by  the  lower  cells,  but  the  bile  does  not  reach  the  large  duett* 
because  the  snmller  are  shut  otf  from  the  large  either  hy  plugs  of 
teniicioiis  mucus  or  hy  grarel."  Although  the  larger  ducts  are  colourVas, 
the  smidler  duets  can  he  found  stained  u-jth  bile.  Stadelmann's  oxperi- 
m,]nls  shew  that  in  the  jaundice  poKhiced  by  poisons  the  bile  becomes 
viscid  and  mucoid  at  the  limR  the  jatinditv  is  most  intiinse.  Examination 
of  the  liver  it!!clf  at  this  timt'  xhi^WK  the  Kuiiillor  bile-ducla  and  cAplllariea 
to  Im!  lilbnl  M-ith  thick,  viscid,  hiirhly  pigmetittd  bile. 

i^naclusion. — Neither  the  fjuts  concerning  the  pigments  nor  those 
oonceniinjf  nitrogennUH  iiiet^khnliKui  apjiear  to  len<l  any  >iUjtj)oi't  to  the 
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liyfKitlinsiK  nf  juuiidicti  hy  eiippression  without  Btmctuml  change.  There 
\a  ito  coiicliuive  evidence  that  a  healthy  liver  can  bo  suddenly  thrown  out 
of  action,  whetliur  by  nervoii«  action  or  the  action  of  h  }K>i&>on  ;  or  that 
jatimlico  vow  thiw  Im  cauaod.  There  is  evidence  on  the  contrary  tlist 
a  liver  so  obrioiittly  rliseaftinl  aa  the  tiver  in  phosphoms  poiiUMting  is, 
euritiiiues  lo  dischnr^'e  ttonie  of  its  most  imporUut  functions  almost 
uiiim{Mtire<l  within  a  feu-  hoiU's  of  dejtth. 

Nor  is  ray  judgment  as  to  this  hy|Hi(.hefli»  ntfectcl  by  the  nirxlification 
of  it  put  forward  hj-  Liebenneister  (l»*y.'l).  He  c-»iiihidoriNl  thiit  in  ceiiain 
cases,  nmlcr  the  inHiiHiicn  of  tnenbi]  emutiim  or  action  of  {>oiiionB,  there 
may  lie  nuppreasion  of  only  one  particular  function  of  the  Iiver-«1L 
Apart  from  forming  tho  bile  pigments,  he  ctmsidcrs  one  of  the  chief 
ftnielionH  of  the  liver-  vxW  to  1>6  thai,  iiotwilhslaiiding  ltd  I'ttwtj 
ruhaiori  tn  lilcKtil  oapillariRfi  ami  1ympbatic»!,  it  excretes  its  htia  inl<i 
tho  hile  mpillanL-s,  and  prevents  it  from  enrering  the  bIoo<l. 
Ir'or  the  discharge  of  this  function  tho  integrity  of  the  cell  is  necessary'. 
Jt  ii  not  to  be  assumed  tluit  cells  profnundly  atlV-'cied  by  nen'o  inttuunco 
or  jioiaon,  aa  the  ciiae  iSiHy  be,  will  discharge  this  function  properly.  It 
\»  rather  l-o  )h)  supposed  thai  under  ttut-h  ciix-umatiincua  they  will  no 
longer  he  able  to  prevent  direct  diffusion  of  their  contents  into  the  blood 
and  lymph,  just  iis  in  renal  disease  the  living  endothelium  of  tho  ve^scla 
can  no  longer  rebiin  all>umin.  Apurt,  therefore,  fnmi  any  obstnieLion, 
jaundice,  he  says,  might  thuti  ani>o ;  am)  all  the  mure  reatlily  iiuismuch 
u  it  ia  precisely  in  auch  cases  that  degenerativo  changes  are  found  in  thd 
whole  or  in  a  large  number  of  tho  liver-cells.  Ho  goes  even  farther,  and 
conceives  that  tho  cell  might  be  only  partially  aflected  tii  its  functions, 
still  being  able  tn  prfMJnc*'  liilo  although  no  longer  able  to  prevent  its 
diH'usiitn  inLi>  thf  blotNl ;  or  lh;it  the  citllM  in  oiie  fKirtion  of  l.bu  liver 
might  continue  to  produce  bile,  which  aftenvanls  cuuies  into  i-elaliorv 
with  others  that  have  lost  their  [xjwer  of  retention.  Jamwiicc  so  caused, 
by  failure  on  the  part  of  tho  liver^^ll  to  retain  its  bile,  he  prnpows  to 
designate  "akalhektii!"  jjiundiee  {itj/Ar/Yi7'«.*  =  retentive).  This  view  is 
one  ca|Kd>lo  neither  of  piXMtf  nor  disproof  ;  one  which,  under  any  lii-eum- 
etances,  roulil  only  he  entcmiinc*]  when  :ill  other  explanations  fail. 

(IV.)  Increased  Secretion,  with  Excessive  Absorption  of  Bllo  from 
the  Intestine,  as  a  Cause  of  Jaundice  :  "Jaundice  from  Polycholia." — 
Tlie  case.s  yo  ilescnWd  convapond  for  tho  mottt  |inrt  with  those  dcai^tiuled 
haoniatogtmoua.  Of  the  latter,  indeed,  a  polycholia  wa.**  deemed  to  be  a 
di(itingui»hiug  feature;  if  tho  stools  were  free  from  bile,  the  jaundice 
was  of  oliKtiiictive  origin :  if  they  contniucd  hile,  it^  origin  was 
luU)m»togt!nrKis. 

Wu  now  kttuw,  ia  tho  light  of  Stadi'lmann's  obeorvations,  that  the 
jaundice  in  these  Utter  rase«  is  no  less  obstructive  than  in  the  former ; 
and  that  the  cause  of  it  ist  not  the  increase  of  bile  (polycholia)  itself, 
but  the  incroasod  viscidity  of  hile  which  n.sually  nrcompiinies  the  poly- 
cholia.  Indeed,  exception  is  taken  by  Stadrlniiinu  to  the  use  of  the  term 
''polycholia"  at   all    in    this  reUitiun ;     inusnuuh   ae   both    itn   uatury 
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COfisticuHiiU  ntiU  its  bile  nvids  are  usunlly  (liininUlieil.      It  i^  i-eiilly  a 
"polyclu'otiiia,"  uti  iticroase  of  bile  pigment. 

Kvon  when  thi&  large  graiip  of  cases  i»  exchideii,  iis  now  they  tntist 
be.  from  the  cat«^'ory  of  jatimlici;  from  ])olycbolta,  wc  bnvo  !«till  to  iri'iujre 
wbpther.  jis  Frcnclis  tAiif>bt.  jitundiee  can  reitull  frtiiu  inrrcJis^f]  Jtltnorjuiuii 
of  bile  from  tlie  int^?stine. 

This  teaching  rctuivcd  the  Rupjiort  of  MiircbiMfn.  lie  coitsiilereil  it 
to  ba  the  explaimtion  of  jaundice  in  t-oiij^^stion  of  the  liver ;  in  mnny 
dues  of  which,  a-t  be  pointed  out,  tlic  itiiaiitit}'  of  bile  is  iiiciviiwKL 
"The  TfBsels  of  tlio  livur  are  liiut ended,  and  the  ditriisiiig  aurfaco  of 
the  wiill&  18  iNH)si-4)U(;ntly  incrvaKC<l,  an{|  iiiuru  tluin  llie  iiornial  ifunnrity 
of  bile  \a  tAken  ii|>  iiito  the  blood.  .  .  .  TbiM'e  \%  no  olMtruction  of  the 
bilo-ducc«  iinlcxR  there  l>e  concurrent  int1.Hnini:ition  of  ihu  duodeninn  nnd 
ducts;  unU  KOtiietiiUfs  tnd('i--d  thi>rc  is  biliuiiK  (Itiirrhoi-u.  ff  ihf  bowels  bu 
COnstipNted,  the  juiuidicc  from  toiigcstioii  of  the  liver  will  probably  be 
incrcMed,  a«  the  bilv  instctd  of  being  clearod  away  will  accumulate  in  tbe 
hiliury  pamage,  and  will  be  absurberl  in  .til  the  lurger  qiuintity  by  the 
dir4tt>r)di-d  vcio^itlis.  A  hlii^^ish  stittc  of  the  Ik^woU  often  coiitribmcH  to 
the  dt!Velo|iiiieiit  of  jaundice,  [liirtly  by  inipedint:  the  |inrlal  circidatiun 
and  inducing  rongi-stion  of  the  liver,  partly  by  causing  an  :u?cun)ulation 
of  bile  in  the  biliary  p:Lssagc«  and  duodenum,  and  tbns  favouring  ite 
absorption  into  tbe  blood." 

It  is  cloar  from  the  foregoing  that  although  MnrrhiMm  bad  cbtelty  in 
view  an  increased  alworption  from  the  bile  pHSHa^-e,  mil  direclly  fmui  the 
intCKtine,  he  bad  also  in  vieu'  in  sncb  cases  a  direct  ;ih*>iir|Uinti  nf  bile  inUi 
the  blotxI-veHMiIfi  of  Lhu  livur  from  increase  of  llioir  dilViisiiig  surface.  In 
iho  light  of  more  recent  oUervationa,  it  must,  1  think,  be  regaixied  aa 
exceedingly  doubtful  whether  such  a  direct  altsorpiion  ever  taken  place. 
Saunders  Hrst  shewed  (IHl/i)  that,  aftt-r  ligature  of  the  bile-duct,  the 
chief  abe<irption  of  bile  take^  place  through  the  lyrajihatics.  This  has 
since  l>cen  amply  confiiiiiwl  by  several  observei-s  (^Iciscbl  M874),  V. 
Hnrley  (1892).  Szubinski  (1899)). 

When  it  i*  reuii'nibered  how  close  are  the  relations  of  bile  capillariiw 
and  blood  cat'iUanes,  sepirateil  i<&  they  arc  only  by  tbe  tliickne-e>s  of  the 
liver-cell  ititer]Msed,  the  .tbove  reMiIt«  are  very  striking.  That  under 
tbeN  favoiimble  circumatAnces  bile  is  not  reabaorl^eil  by  the  liver-cells 
and  does  not  enter  tijc  blood  directly,  but  continues  Eo  be  excreted  into 
tbe  bile  capillarirK  and  ihencc  nbsorlicd  by  the  lympballut.  affords  con- 
vincing prrjof  that:  al>8oi-|>tion  of  bile  ir  nut  a  nuitter  of  extent  of 
dil^ising  surface  IkiiwE'en  liile  an<l  bloorl  capillanca  rej)|>eclivcly.  Bile 
once  excreted  is  absorbed  only  by  lymphattc«,  not  by  the  blood-ves>>ets 
directly. 

As  regards  congestion  nf  the  liver  in  jMirticulur,  it  is,  I  think,  un- 
necttwary  to  rail  in  thf>  at<l  of  any  iimiKual  factor  to  explain  lt«  jaundice. 
That  is  sufficiently  accountwl  for  by  the  prevailing  condition  of  congestion 
and  catarrh,  which  favours  tcniporury  stagnation  of  bile  in  the  bile  passages 
witJb  or  without  increased  aecretion  of  bile. 


'I'he  viow  of  a  jaumlici-  from  pcjlyclioliii  implio*,  however,  moi't;  thiiii  :i 
mere  absorption  of  bile  within  the  liver,  whether  throu^'h  lymphatics  or 
blooil-vvfiseU.  It  implies  that  such  a»  absori'lioii  nwy  taJte  pUcv  from 
the  tnteatiiic  :  thjit  the  ie1>sor;it)oii  which  nnrmally  uikua  place  nmy  iHHtume 
do  increaiit'Tl  that  the  livvi'  is  no  liingLT  able  to  diapcse  of  all  the  liile 
pi^^tiiL'iit  convoyed  t^i  it,  anil  thut  ftomc  of  it  cs«ipes  into  the  ^'cnenil 
circulation  and  prixluces  i«un(lice.  This  view  :issmnos,*firi*t,  that  bile  is 
noriimlly  aljsoiljod  ironi  the  irit<-stine  into  the  ]>ortitI  blood;  secondly, 
th.it  this  JLbtioi'ption  may  bo  ^o  great  thnt  the  liver  cannot  excrete  all  the 
pigment  conveyed  to  it ;  that  is,  there  is  a  relative  incomptitenoe  of  the 
liver. 

The  Iwisis  for  this  view  is  the  hypocheMs  of "  the  circulation  of  the  bilo  " 
put  furwanl  by  StOiiff  (1S68).  He  ol«erved  that  in  dogs  with  biliary 
Ijstnia  the  HOCTetiiin  of  bile  diininis^hed  when  the  bile  was  withheld  ftutii 
the  intestine  ;  whereas  it  ininic<liately  iMjisime  increaAed  if  the  bile  wore 
allowed  to  How  again  into  the  inteittine.  The  luune  thing  was  obsei'ved 
if.  instead  of  bile,  bile  »dts  were  injected  into  the  duo<U>niini.  He  I'ou- 
rluded  that  thi*  iiicreJiMC  arose  from  iibitorptton  of  bile  into  the  t^trud 
blood  again  lobe  exeretcd  bv  the  liver;  that  what  might  be  termed  ix 
" circnlation  of  bile'"  thus  took  place  within  the  porUl  syRtcm. 

•Simitar  observations  were  made  bj'  llutherford  and  Vignal  in  their 
ex]ierimcnts  (ltt7(») :  injection  of  bile  into  ihc  intestine  was  followed  by 
increased  How  of  bile.  Together  ibey  alTord  n.t  leiist  prcsuniptive  evidence 
that  A  portion  of  the  inorease  i»  actually  tlite  to  the  ab«orption  and 
excretion  of  the  injected  bile.  Rut  although  later  observations  eon- 
clusively  shew  (TarschaiiotT,  Wtriheimer)  that  bile  pigment  injected  intfl 
the  blood  i*  without  doubt  cxcrt^tctl  in  jmrt  in  the  bile,  the  evidence 
that  increni^ed  nbsorptiun  of  bile  frtini  the  intestine  plays  .iny  part  in 
producing  JAundire  remains  still  little  more  than  presumptivp. 

That  the  liver  exerciftc-s  an  important  excretorj-  and  destnictire  function 
in  respect  of  certain  sub^tAnces  normally  absorbed  from  the  intestine 
in  tlie  portfl.1  blood  is  Iwyond  «lispute.  Aiid  it  may  be  i-eganleil  as 
ftjually  Inn-cind  dispute  th.it  whatever  bile  pigment  is  aljuorbeil  iu  the 
portal  blood  is  again  exri'eted  in  the  bile. 

llui  what,  in  my  opinion,  is  much  open  to  (juestion  is  the  extent  to 
which  such  an  absorption  occurs  in  health,  nnd  whether  it  is  ever  a  factor 
in  pHKlm^ing  jaundice.  Wertheimer's  oiuservatioris,  striking  as  they  are, 
I  eaiinot  reganl  as  conclusive  on  tiie  |K)inL  The  bile  of  the  sheep  eijutains 
a  pigment,  with  doiinite  spoctitiscopic  bands,  not  present  in  the  bile  of 
the  dog.  After  injection  of  sheep's  bile  into  the  circulation  of  the  dog 
Wcitheimer  wiw  able  xo  discover  the  pigment  in  the  clog's  bile. 

Were  jaundice  jiriMlueed  in  l.hi*  way  it  woutil  a]»i)ear  ii(»l  only  in  the 
one  conditinri  addneed  by  ]V[uri;]iison  of  congestion  of  the  liver,  but  in 
other  conditions  also  where  the  increjise  of  bite  is  even  more  marked  ; 
namely,  under  the  action  of  haemolytic  poisons  generally.  But  in  all 
these  cases,  where  a  potychotia  exists,  the  conditions  favouring  un 
absorption  of  bile  into  the  circuh»t.ion  are  created  before  the  bite  rcAchcs 
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the  inloatino,  namely,  within  the  liver  iiaclf  iind  iu  hile-ducts,  anrl  have 
hc«n  brought  aIioih  hy  incrcjiscfl  viscidity  of  hilc.  The  jiiuudicB  is  thiw 
not  ni  iritefitiiwl  but  of  heixitogiMniiis  origin. 

(V.)  The  Influence  of  the  Nervous  System  in  Producing  Jaundice. 
— The  nen'uus  system  ha«  ion^  hecii  credited  with  ;i  very  direct  iiifluencB 
in  the  production  of  certain  foi-ms  of  jaundice. 

Acconliti^  to  6onie  (lUlhoiB,  indeed,  disturbance  of  Ihi;  nervous  system 
plays  a  \inri  of  rnntiideralilo  ini]K)rtaiice  in  nearly  all  fortUR  of  jaundice, 
fl-om  the  simplest  "  bilious  iitUick  "  to  the  gmve«t  form  of  all.  naniely, 
acui«  yulbw  titropby  of  liver.  The  former  njaUdy  has  been  resardod  as 
Ml)  cvidoiiCiC  of  alu^red  tKXvi-  fnncttuti  (Habei-shotr) ;  and  in  the  latter, 
dcnuiged  innervation  hiu  been  considered  lo  |ihiy  a  chief  jiart  (l.icber- 
meistoi'X  either  by  causing  perverted  secretion  in  which  the  livBr-cii-ll* 
become  broken  up  (Uokitunsky),  or  by  caiuing  ptirnlysis  of  the  bi]e-duct« 
(von  DnBch).  In  a  consideniblc  [>i-oi>ortion  of  cases  (ono-tcnth,  Thierfclder) 
the  only  aiuse  assigniilde  for  the  difwase  has  been  the  iutluence  of  fright^ 
or  some  depreissin^  mental  emotion. 

Apart,  however,  from  the«e  caaes,  tlie  c-wefl  regarded  ;«  manifesting 
this  influence  more  clearly  are  those  in  which  jaundice  has  followed 
sudden  or  severe  mental  eraoMon  or  strain — such  a»  fear,  anper,  or 
nnxiety — either  imrnBdiately  or  very  soon  after.  Of  this  character,  also. 
is  RUpptffiExl  to  lie  the  jniindicu  following  on  cancinution  of  thu  brain.  The 
cases  may  be  dinded  into  two  classea  : — 

(i.)  In  tht!  one — an  extremely  small  cloas — tho  jaundice  i»  doAcribed 
M  following  immediately.  That  is,  in  a  far  shorter  time  thitn  ordinary 
obfiU'uction  could  produce  it.  Of  thia  nature  are  the  two  cases  of 
VilloneuTo  (1818)  quoted  by  Murchi&on.  A  soldier,  insulted  in  i)id>Iic, 
in  a  fit  of  furious  anger  l«tame  suddenly  jaundiced,  soon  afterwards 
delirious,  and  died  in  convulainng.  A  priest  had  a  sudden  fright  from 
tiio  ruKh  (if  a  mad  dog;  he  utt(>red  a  loud  cry,  fell  duivn  unconscions, 
and  WHS  taken  uji  yolluw  as  aialTnin. 

(ii.)  The  other  class  of  case— coropitiatively  common- — is  whore  the 
jaundice  occurs  in  the  course  of  a  fow  hours  after  anxiety  or  great 
mental  strain.  Of  this  nature  in  the  case  of  the  youth  quoted  by  Sir 
Thomas  Watson,  who  had  an  attack  of  intense  jaundice  apjxircntly 
tmceable  to  nothinj;;  but  overdue  anxiety  about  an  appi'oachtni<  examina- 
tion ;  or  th»t  of  the  doctor,  who,  while  attendiii;^  a  ca.<«  of  puerperal 
baemorrhage,  became  deeply  jaundiced  in  one  night. 

The  mechanism  of  the  jaundice  in  such  cases  is  by  no  means  clear. 
The  features  that  appear  to  suggest  nervous  derangement  its  distinguished 
from  obislniotion,  os[>eciFilly  in  caseK  of  the  firfit  clas«,  are,  lirst,  the 
suddenness  of  onfiet  of  thic  jaundice — the  skin  Iwcomin^  taIIow  almost  in 
an  instant,  whereas  the  jaundice  from  mechanical  ohstniciion  takes  twelve 
to  twenty-four  hours  or  more  to  develop  ;  and.  secondly,  the  frequency 
with  which  such  ttwcs  are  nn'ui  to  lie  markwi  by  trerebml  synij>U.iniB — - 
delirium,  coma,  convuUioim. 

(u)  Cases   of  in^tantiincous  jnundice   are   admitted   to  be  of  great 


nirilv.  Miwt  uf  tlujni  iliUe  from  the  earlier  hisU)ry  nf  the  subject.  Kiit 
asitiiiiiiiig  xiK'h  cani'A  la  occur,  thoy  misv  ]H>ints  of  intcrt'^l  hs  to  thu 
I)os3ihie  part  taken  by  the  n«rvoua  ftysicm  in  pi-oHticiri^  jaundice. 

Various  vit w-s  liiive  been  put  forwanl : — 

(a)  Like  every  other  viirioly  of  obacua-  junndJce,  it  has  boon  rcfoired 
to  nu/'prr^wn  of  liver  fuitctiou.  I'mlt-r  the  iiiflueiife  of  powerful  emotion 
tlip  function  of  the  liver-eell  bocouiea  temporarily  arre^tetl.  anil  jaundice 
rt»siilt«.  We  have  AOi^M,  however,  that  there  is  no  theory  of  jaiiiulice  bo 
unsatisfactory  as  thi»  of  suppression.  If  the  jaundiec  in  these  cases 
were  shewn  tn  Im  profluecil-hy  pigments  other  than  bile  pigments,  there 
nii^ht  be  p'ound  for  asiiuming  such  a  Auppri'ssion  ;  but  Ibin  is  not  so. 
The  jaundice  i«  ciiio  to  tlie  prosonr-o  of  bile  pi^im^nts  formed  as  wo  hiive 
seen  by  the  liver-rell  :  and  the  problem  h  to  account  for  tbeir  passage, 
into  tbr  bhiod  :  whetlier  Lhcv  \v\3H  into  the  blorxl  ciipilhiria'i  directly  of 
indirtTtly  in  iho  iisiud  way  thmiigh  the  ]vni]dialit's. 

Tb«'  suiidonnot^  of  ori^icL  wotiltl  :ip|K^ir  t<i  |Kiiiit  to  dirtiet  absorption  ; 
and  it  has  been  ^ugg«f8ted  Hlruntou)  that  tins  mi>;ht  be  brought  about 
by  some  sudden  fall  of  bkjoti-pressure  within  the  portal  system,  such 
»8  emoliou  might  mii»e,  followed  by  a  Hudduii  absorption'  of  bile  from 
the  bile  rapillaries. 

(i)  This  view  raises  the  (juestion  of  the  rtUitum  of  tht  hlmrl-jttfiturt  ta 
bUe  ifcreiion  in  normal  circumstances.  The  conditions  within  the  liver 
are  in  this  r.-8{K'pt  petndiar;  the  liver  obtain*  the  t-tiief  materisl  for  iw 
nietaHi>lism,  innlnding  the  formation  of  bile,  from  the  venous  blood-siipply 
{the  portal) — not  from  the  arterial.  The  chief  function  of  ihc  hopntic 
art«ry  h  to  supply  the  i-iRsue  frameM'ork  of  the  liver.  The  main  supply 
is  through  the  porul  ^ystom.  It  folloWH  from  this  amnj^etaent  that,  to 
an  extent  quite  unusiial  in  tho  case  of  any  other  orjpin.  the  supply  of 
biiKid  til  the  liver  antl  itn  functional  artivity  arc  indp{M'n<lent  of  any  clirect 
vasoiniitor  nmlnil.  U  is  re^ilaU'd  rather  in  an  indtrei-l  manner  by 
the  amount  of  blood  onterinj;  the  portal  system  tlirough  the  intestine. 
Variations  in  the  j,'enenil  Mood  prcasiu-e  affect  it  little.  Thus,  Heidenhain 
found  that  a  fall  in  the  general  pressure,  even  ro  ^frejit  as  one-half, 
ajipoiirfMl  to  intlnuricx.'  the  secretion  of  bile  but  little.  On  the  other 
hand,  variiitiooB  in  llie  portjit  pressure  do  alWt  it  materially.  Tims, 
stiniubition  of  the  spinal  cord,  or  of  tbe  ^en^^ory  nerves,  by  causing 
contnictioti  of  the  splanchnic  vessels  and  thus  diminishing  the  amount 
of  blood  entering  the  pnrtal  system,  oceaainns  n  diminiiihod  iiocrotinn 
of  bile.  And,  wmveniely,  section  of  the  splanL'hnic  nerves,  by  causing 
a  dilatation  of  blood-vessels  in  the  portal  area,  and  thus  increasing  the 
flow  of  blofKl  through  them,  occasion*  an  Jncrcaacd  secretion  of  bilo. 

The  secretion  and  Row  of  bile  being  thu«  chiefly  influenced  by  the 
flow  of  blnorl  within  the  portal  system,  the  question  arises  whether 
sudden  and  exlfnnie  variations  in  the  direction  of  a  fall  of  pressure  can 
affect  the  flow  of  bile  to  such  an  extent  ait  to  arrest  it  altojiethcr,  and  cause 
itB  direct  absoi-ption  into  the  blood.  Now  even  in  health  the  prcwuro 
viUijn  the  portal  system  is  very  low  and,  what  ia  still  more  important,  is 
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mncb  lower  (nearly  two  nod  b  half  tiuics)  tbon  tlut  at  which  the  bile  ia 
M'crrted.  The  oonHition*  might  tliua  nppoar  to  Iw  pormnneritly  Cavoiir- 
bWi!  to  »  direct  iihsorjition  of  bile  into  the  liloocl- vessels.  Ami  yet,  as  wo 
lutvo  f.(M;n,  Ao  far  is  thitt  froin  tjikiiif;  pl;u:<!  chnt  ovi^u  after  li^ittiirn  of 
the  bilc-Uuct  the  bile  caniutt  W  inntlc  to  pA^a  iiitD  the  blooJ-vcssels.  It 
i«  absorbed  through  the  lympbiitics.  AVht'tbir,  under  Lhe  intliionue  of 
emotion  nr  oUior  p<iworfuI  nervous  Hh<K:I<,  ihtwo  conditions  cati  Itu  altered, 
upfMsurs  to  me  to  )>o  cxceodin^^Ir  <1iHil'itinl. 

(r)  To  account  for  the  Biijdon  onset  of  the  jniuidicc  in  such  ca^e-s 
Hiiothcr  pdssiblf!  factor  may  be  suggested  us  the  result  of  sudden  t^mution, 
immoly,  npivm  (*/  (A/-  bile-Judi,  at  h  timti  wlitn  ilm  secretion  and  llow  of 
bile  are  in  Hctlve  progress.  PcnKtjdsU  of  the  walls  of  the  bile-duct* 
And  gall-bliulder  miut  pluy  n  prominent  part  En  the  propulsion  of  bile 
into  the  diio<lcnitm. 

The  effect  of  sudden  emotion  on  the  jwriitaltic  movements  of  the 
inlcatine  is  well  known  And  it  ia  conceivable  that  in  mrn  castas — and, 
aftft  ull.  the  nuiCA  now  under  consideration  are  of  extreme  rarity — under 
the  favouring  rondirioiu  above  deacribed,  8ihlden  mental  emotion  of  the 
nature  of  fear  and  anger  mi^t  occasion  a  spasm  of  the  bile-ducts  of 
the  nature  here  con t«^m plated.  Assuminjj  that  such  c!ubcb  occur,  it  is 
in  this  diri't^on,  rather  tluin  in  that  of  KupprcKsion,  or  direct  absorption 
into  the  blooil-HtriKim,  that,  ux  it  appears  to  me,  the  mo«t  likely  explana- 
tion of  the  jaundice  is  to  be  found. 

(ii.)  The  more  common  clasji  of  casc«  referred  to  nervous  derangement 
— thoHf,  namely,  where  Hie  jiinniUce  appe»i-s  more  gradually,  albeit  still 
iptickiy — ^siiy  in  the  cuiirse  of  twelve  or  tweuty-fonr  houra  or  mure— 
preaents  lv&8  diHieulty,  and  can  ho  accountiMl  for  without  calling  in  tho 
aid  of  such  special  factors.  The  effect  of  grief  and  anxiety  in  arresting 
digestion,  and  in  producing  acute  indigestion  with  all  the  eyiu]>tunia  of 
gastrie  and  duixlcnal  catnrrb,  nt>ed  not  be  dwelt  on.  In  these  cases  the 
jaundice  is  doubtless  of  mtarrhal  origin  —  more  sudden  in  onset  than 
uamd,  it  is  true,  but  pursuing  suW-i|Lienlly  the  8ame  course  and  UiBap|>ear- 
ing  in  about  eight  days. 

Sl'MMARV  OF  THE  Varioi's  Fac"IX»bs. — As  possible  f.ictors,  other 
thiui  niei^haniriil  obstniction,  in  tho  causation  of  jaundice  we  huve  IimI  to 
consider : — 

t.  Uaematogenous origin  of  bile  pi>auent{'*Haem»togeTious  Jaundice"), 
We  have  seen  that  the  normal  scat  of  fonnati«in  of  bile  pigment  is 
within  the  liver-cell,  A  haematogenous  origin  of  bile  pigmtnt  sufficient 
in  di^rec  to  canso  jaumlicu  does  not  occur. 

2.  Suppression  of  ftmction  ('-JaumJice  by  Suppression"). 

(a)  Suppression  of  liiliurr  Function.  Pigments  other  than  bilo 
pigment  as  a  cause  of  jaundice  ("  L'ict^rc  hi>maphi^iiiUQ,"  "Urobilin 
.iHUndii*"). 

There  is  m»  ponehisivr  evideruN;  of  any  such  ciUBatioii  of  jaundice. 
Pigments  other  than  bile  pigment  may  bo  formed,  and  may  in  certain 


Cftses  produce  some  discoloration ;  bui  this  is  totally  discinct  from 
jmmdicB. 

Tn  many  cases  of  jwindice  evidenre  of  altered  activity  of  livercells 
irt  rorl}ii.'n)ninK ;  fur  ex'Ainpl«,  diiiiiniKliMl  norretion  of  1>ile,  iiicruAwd 
foniiutioii  of  bile  pigmetitii,  ilimiiiinbed  forimition  of  bile  acids ;  but 
8iicli  chunges  canuot  be  regtirded  hs  indicAtiiig  "  .suppre'^-siuti "  uf  biliary 
function.  On  tliu  outrjuy,  in  the  liu'gur  iiumbor  of  such  casus  the 
most  marked  fwituro  is  an  increased  foniwtioii  of  bile  pignieuts — 
evidence,  therefore,  of  ijici'eased  activity  rather  than  of  suppressioo  of 
fiiiictioii. 

{b)  Suppression  of  Metabolic  Function.  Diminished  formation  of 
urea  with  a]»puanince  of  leufiiie  and  tjTosino  in  the  mine. 

Be.side8  the  fonn.'ition  of  bile,  the  foimii.tion  of  urea  may  be  taken 
a»  an  index  of  liver  actiflty ;  all  evidence  Koiuj^  to  shew  that  urea  is 
foriued  by  process  of  synthesis  from  ammonia,  and  that  the  synthosia 
toke»  place  within  che  liver-cell. 

In  health  urea  con.stitutea  about  85-90  per  cent  of  the  total  nitnv 
genoiis  (txcretion  of  che  urine,  the  remainder  being  made  np  of  animoin'a 
and  extractives 

In  jaundice,  even  in  the  severest  cna&i  such  as  phosphonis  poisoning, 
this  pruportiun  may  remain  unchanged,  or  at  mu^t  nlightly  lowered  ;  so 
that  nt  tliM  time  the  jaumlice  apjieans,  no  eviduncc  is  forthcoming;  of 
any  '* auppression "  of  liver  function,  as  regards  nrea-fornialion,  in  the 
seDH  OMumed  by  the  "  ;8nppression  theory "  of  jaundice ;  namely, 
enppression  of  function  a[iart  from  stmcttirai  alteration. 

It  i."*  thus  extn^nmly  liouhtfid  wiiethur  total  *'  suppression"  of 
function  ever  occurs  apart  from  iictual  dL'slruetioii  of  thu  liver-celL 
Hence  it  is  oidy  in  the  List  stiiges  of  the  sevurest  forms  of  toxic 
jaundice — such  as  acute  yellow  atrophy  of  the  liver — that  thu  fnnctiontt 
of  the  liver  can  lightly  bo  said  to  be  "suppressed." 

3.  incnasor]  secrolion  of  bile  with  excessive  alwoqition  from  the 
intcsbinD  ("Jaundiee  of  I'olyeholii). "). 

Many  cases  of  jaundice,  thoite  produced  by  poUon»  generally,  are 
marked  at  one  stage  or  other  by  increased  Hom-  of  bile  and  increased 
excretion  of  bilo  pigment.  There  ia  no  coiicltislve  cWdcnce  that  jaundice 
m.sy  rostUt  from  increiuod  absorption  of  this  bile  from  the  intostinc.  The 
jaundice  met  with  under  nuch  circnmfiUincBs  is  the  result  of  absorption 
of  hill!  from  the  bile-ducta. 

4.  Doninged  innervation  ("Jaundice  of  Emotion  "). 
Deranged   innervation   pluys   »  doubtful,  and   iti   any  aise  (piite  a 

suboi-dinaU^  part  in  the  proditrtion  of  jaundice. 

(u)  Ther«  is  no  evidence  that  jaundice  can  be  prixluccd  by  oxtreme 
6ill  of  pressure  within  the  portal  system  and  absorption  of  bile  direct 
into  the  blood. 

(b)  Sudden  mental  emotion  may  conceivably  cause  spasm  and  reversed 
peristalsis  of  the  bile-duct,  as  of  involuntary  muscle  generally. 

The  two  importaut  factors  in  producing  jaundico  are  : — 
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9,  Increawd  destruction  of  blood  with  increnaed  Buiiply  of  haemo- 
globin to  the  liver. 

6.  Action  uf  iwiwns  ("  Hiwmo-hviuitugvnous  Jaundice  "). 

Both  foctara  lut  conveiiifntly  coneidered  togotht-r,  uj*  Ihoy  iwmilly 
operalo  together.  Although  operating  together  these  two  factors  nre  lujt 
of  equal  importance.  Tht  degree  of  jaundice  is  depetuient  nwre  upon  the 
Pitture  of  the  fitiiun  than  the  umouni  of  blowi-destntcthn.  The  most  intense 
juimdicc  may  W  jirodiie'ed  by  |3oi*onB  thiit  cause  but  Httlo  or  at  most  u 
moderate'  de^tioiction  of  blood  :  for  example,  phosphoniH  iind  tcluylene- 
diKiuine.  Most  of  ihe  Mvere  forms  of  jaundice  met  with  hi  dii*eiiBe — 
"Iclerua  gra™,"  ".Malignant  jaundice,"  "AVeil'a  disease" — are  of  this 

racter,  and  illustrate  this  point  On  the  other  hand,  intense  de- 
letion of  blood  mny  be  attended  n-ith  little  or  no  j'tkundica  In 
)th  ciuseR  the  jaundice  is  l)ie  ri'Hult  of  iibsor[)tion.  It  Ik  eiuKied  by 
chaugeK  in  the  liver  and  in  Uie  bile,  und  U  thus  in  every  (ienete  lirpatO' 
fftHints.  Of  moat  ImporLince  are  tlie  changes  in  the  bile  a.i«l  smaller 
bile-ducts.  The  chief  of  tlioso  are — {n)  incrciised  f<irm[iticiii  of  bile 
pigrnenla  fpoiychromia) ;  (6)  dimini^hutl  furmaticm  of  bilv  acids ;  (r) 
diminished  quantity  and  incfeastx]  viscidity  of  the  bile  itself.  The 
viscidity  retards  temporarily  the  flow  of  bile  along  the  bile  paflsages ; 
for  a  time  it  may  arrest  it  altogether,  and  ia  the  proximate  cause  of  the 
nbsurption.  In  the  ease  of  the  most  nol&blc  jaundice-producing  puJson — 
txiluylcnodiamine— this  iucrcjise  gf  viscidity  I  have  sliewji  to  be  duo  to 
a  calarrh  of  bile-duuU,  exlcndiiig  fmm  above  downwards  (doseouding 
catarrh),  produced  by  the  excretion  of  the  poi&un  through  the  bile, 

Iiutead,  then,  of  the  two  varieties  of  jaundice  formerly  described,  one 
heptttoffeiunts  or  oJ'sirudirt,  the  other  haemaicgmovi  or  non-nhlntcHre,  it  in 
iMioeesary  now  to  recognise  one  class  only.  ^Vll  jaundice  ia  ohmtructur, 
the  result  of  absorption  of  bile  formed  and  excretod  by  the  liver.  The 
cause  of  the  absorption  may  l>e  obvious — meclmnical  obstruction  (Simyle 
hepatogenous  jauwiice),  or  more  obscure  and  less  easily  demonstrable — awell- 
ing  and  catarrh  of  the  lining  epitholiiim  of  the  bile  ptissnge^  with  conse- 
quent increaaed  viscidity  of  the  bite  {htaemk  ottslntrtirr  jaHndite). 

William  Hltnter. 
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JAITNDICE  IN  NEWLY-BORN  CHILDREN 

By  JoHJt  TaoMsojf,  M.D.,  y.B.ai*.Ed. 

The  moat  important  forms  of  janiiHicc  in  very  young  infants,  met.  with 
in  this  coiuiMy,  nrc  ict-enis  neoiiHtomm,  and  those  due  lo  certHiii  infective 
conditions  ttf  the  liver  and  to  congcnitnl  obliteration  of  the  bile-ducts. 
CAtarrbal  jaiindii:-c,  similiir  lo  iliai  wl]ii;h  occurs  in  iuliUt^  and  older 
children,  is  aUo  occnsionally  soon  Koon  u.ft«r  birth,  but  ns  the 
symptoms  and  patliology  of  these  cases  are  the  mium  ux  in  Iittor  life, 
they  need  not  Ixj  «i>e<:ially  conaidered  here.  It  may,  however,  I* 
mentioned  thiit  nuw-liorn  iiifiuil^  are  apt  to  bo  vprj'  ill  with  cfitarTh.il 
jaundice,  although  they  ^^otiunilly  retuver.  -Ininiilict!  is  very  r»re  in 
infants  with  congenital  syphilis,  although  the  livur  in  bo  often  afTectf^r) 
in  them;  for  the  intercellular  cirrhosis  which  is  the  luuitl  change  present 
does  not  seem,  by  itself,  to  cause  it.  It  doe?,  however,  occasionally 
ocair  to  a  vert'  profound  degree  in  syphilitic  cases,  as  the  regult  of  peri- 
cholanKitifi,  or  from  obstructive  disease  of  the  bile-dncLs  (Kolleston, 
V.  iu/m). 

NoD-syphilitic  '^biliary  cirrhosis"  of  the  liver  is  extremely  rara  in 
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Mrly  infancy,  in  temperate  climatea,  apart  from  obstruction  of  the  bile* 
ducts.  In  India,  however,  un  epiJemic  variety  of  this  dlseasd  i«  veil 
known,  luid  ta  u  soHmis  cause  of  monality  in  Benj.'al  (Munsoii). 

Buhl's  (iiseiise  (fatty  degeiicmticm  of  new-lioni  chiliircn),  which  is 
a  severe  form  of  infective  jniinilicw,  anil  Wintkel's  di»ciu>c  (tf|jiileraic 
haemoglohinuna)  .ire  other  rare  and  sorioiis  conditions  in  young  babies, 
in  which  jaundice  is  a  prominent  fcattire. 

Icterus  Seonatoriim. — Synonyus  :   Normal,  ihysiolvi/iail^  or  idio- 

pn/hir  jnuuilirr  of  luriP-bom  ekihhrn. 

Description.  —  K-tttrus  luionatDnim  is  a  mild  form  of  tranaiiory 
jaundice  of  uiicerLa.i»  eliolofy,-,  which  appears  soon  after  birth  in  a  largo 
proportion  of  chiWren  otherwise  normal,  and  pusses  off  witliuut  subsequent 
ill  efTecti). 

Morbid  Anatomy. — Ncmrty  all  the  tntcrnal  organs  in  these  cbildren 
shew  It  yellow  l\n'i*-\  luul  this  is  trno  uveii  of  suuh  tissues  as  tlie  cartilagea, 
bniin.  and  spinal  cord,  which  in  adult  jaundice  arc  not  gencrulh'  dis- 
coloured. The  tinge,  however,  is  hut  slightly  nmrkt-d  in  the  spleen  and 
kidiR'ys,  ami  in  the  liver  it  is  mrcly  discernible  w  the  naked  eye  even  in 
thy  luoat  »ovorc  casus.  The  intinia  of  the  arteries,  the  endocanlinm, 
and  other  serous  mcnibran^^s,  and  also  the  serous  fluids,  are  deeply  stained. 
The  pericardia]  fluid  contains  not  only  bile  pigment  but  bile  acids  also^ 
as  Birch-Hirschfeld,  Hofmeist«r,  and  Halbcrstam  have  demon.'* trated. 

The  bile-tliicts  are  normally  formetl  and  ]ii,Tvioits  ;  and  ujKirt  fnmi  the 
general  bile-staining  of  the  tissues,  no  abnurniiility  of  any  of  the  organs 
is  discovered. 

Patboloffy. — Numerons  hypotheses  have  from  time  to  time  been  pro- 
|>onnded  to  account  for  icterus  neonatoinim.  Many  of  tlic'^e,  siidi  as 
those  suggivstcfl  by  Virchow,  Cnise,  Epstein,  Kehrer,  Wybor,  Froritlis, 
Birch-IIir.'ichftihi,  and  Qnincke,  have  not  Iwcn  fidly  verified  by  sul)K6(|iient 
oliM-rvers  and  nt-ud  nut  lie  discussed  hure.  Although  the  exact  way  in 
which  ihc  jaundice  cornea  about  is  still  very  obscure,  it  seems  almost 
certain  tlutt  it  is  hepatogenons  in  origin.  The  proaence  of  bile  acids  iia 
well  as  of  bile  jiiginnnt  in  thi*  [M'ricardinl  Hiiid  uf  ii-Leric  now-lKirn  children, 
and  their  ahsetUH!  in  that  of  nUiers,  proves  conclusively  that  the  yellow 
colon  ring- matter  is  really  bila  and  comes  from  the  liver.  This  effectually 
disjwses  of  the  view  that  the  condition  is  a  purely  haematogenous  form 
of  junndice.  and  also  of  the  ohl  notion  that  it  is  not  jaundice  at  all,  but 
merelv  a  kind  of  local  discoloratiun  due  to  the  red  of  the  hy]>pi<ieniiD 
skin  tiiruiiig  yellow,  as  a  biuise  does  in  the  process  of  fading.  It  also 
seems  certain  that  the  jaundice  dc]>en(ls  on  somu  slight  idieration  in 
the  normal  physiological  changes  which  occur  in  the  infant's  vital 
procCMes  during  thu  first  few  days  of  life.  Soon  after  birth  very  great 
efalUlges  take  {>iace,  not  only  in  the  child's  i-enpiriitory,  digestive,  and 
circulatorj'  systemt*,  but  also  in  iho  composition  of  the  blood.  At  birth 
Utere  is  a  great  excess  of  red  blood-corpuscles,  and  they  ari-  very  rich  in 
}aam<^lobin,  During  the  tirst  week  of  life  a  large  proportion  uf  theBo 
tindergo  destruction   (Uofmeier,  Silbenaann) ;   the  excretion   of   these 
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hRsniolytin  [nt)(liieta  hy  tlic  li%'«;r  remlers  Uie  bile  coiifetilntt«fl  find  insckl. 
and  dieruljy  leads  td  iU  itUigiuitiou  auti  coni(e<{Utt]it,  roalwarptinn.  Porak 
cunsiders  that  delayed  ligature  of  tbo  umbilical  conl  ib  one  of  the  chief 
Cttuses  of  icterus  ricomiiorum  ;  and  this  has  lieeii  shewn  by  Baiuton  to 
CAitxe  a  gruit  incruiiiu  Iji  tin;  ijtiaiitity  of  tlie;  infant'-'*  ru<l  Mixxi-carptisclci^. 
Acunnliiig  to  Abrumov,  itio  IwickwHrd  jjinssure  in  tlio  Itilijiry  capillaries 
prevents  the  liver-colls  frora  dispoaiiig,  in  the  norma]  nianiier,  of  the  hilo 
that  they  fomi,  which  thcrcforG  piisscs  into  the  blood-vessels. 

Clinical  Features. — The  disorder  is  an  cxlreruely  uunimon  oue,  b«iiiK 
met  with,  in  a  more  or  loss  mnrltcd  degree,  in  a  very  large  iiiimbei-  of 
new-born  children.  Thus,  Iliiitge  stjites  the  projwrtion  of  InfantA  affocted 
in  thia  way  aa  80  per  cent,  I'orak  as  7St-90  per  tent,  and  IJouchut  as 
80-90  per  cent.  Pralwibly  the  lowest  proportion  givcti  is  that  of  Holt^ 
vho  reports  thnt  of  IfOl)  ehildron  born  in  the  Sloniie  Maternity  Hospital 
in  Sew  York  300  wyre  icteric. 

It  seems  ti>  l>e  a  matter  of  general  ercfierietic^  that  thi.s  discoloration 
is  more  frequently  ohaervcd  in  hospital  than  in  private  practice.  ThU 
bjH  been  attributed  to  the  wfakliness  of  hospital  infant*  ;  but  this  may 
be  but  an  a])pareiit  jirevalenve  due  to  the  gond  light  more  uniformly 
ohtaiti.Hl>1(<  in  im^tituliotm  ihim  in  the  b(!driH)niR  of  private  hniisas. 
Certainly,  liowevar,  it  is  more  common  in  weakly  infants  with  at*d«cta«iK, 
ami  in  those  that  are  born  prematurely.  The  presentation  at  birth,  the 
dnnitidii  of  the  latiuur  and  it«  character — whether  natural  or  nrtiHcial — 
are  said  to  have  no  iitfliieiico  upon  its  production  (Holt);  and  it  is 
doitUlful  whether  onu  sex  ia  more  aft'cctod  than  the  ulher. 

Tlie  yellowness  of  the  surface  of  the  body  is  generally  the  only  diB- 
coverable  symptom,  the  children  in  all  other  respects  being  perfectly  well. 
The  icteric  lint  is  usually  seen  for  the  tirsi  time  oh  the  second  or  thinl 
dny  of  life,  or  a  day  or  two  biter.  It  iiicroaaea  in  depth  for  one  ur  two 
days  ami  thou  slowly  di8)ip|>eai-8.  In  slight  cases  it  may  be  quite  gone  in 
three  or  four  days ;  often  it  htsts  a  week  or  more  ;  but  rarely,  and  in  very 
severe  cases  otdy,  does  it  persist  for  more  than  a  fortnight.  The  degree 
of  the  di^cnlor'ation  vnrii's  from  the  slightest  perccptihle  tinge  to  a  deep 
yellow.  When  extremely  slight  it  is  Ijest  detected  by  pressing  the  jwint 
of  the  finger  on  ihe  infantV  reil  Hkin,  and  looking  for  a  yellow  tinge  on 
the  pale  spot  which  the  prt's.'^ure  producer. 

The  distribution  of  the  jann«iice  and  the  order  of  its  appeavauce  are 
somewhat  pecidiar.  Firsi,  and  mosi  distinctly,  it  is  seen  on  the  skin  of 
the  fju^e — OHpeci;dlynn  the  forelipad  and  round  idmut.  the  mouth — and  on 
the  cliexL  ;  Uler  )t  appcur^  tii  the  sderotii^n,  and  liist  of  all  on  the  hands 
and  feet.  Compared  with  the  slcin,  the  scleroticg  are  usually  but  slightly 
afltw'ted.  and  sometimes  they  remain  quite  normal  in  appearance.  The 
alight  and  late  implication  of  the  eyes  in  these  cjLiua  is  an  interesting 
puinU  a»  in  ordinary  olwtnictive  janndiee  tliu  sclerotica  are  usually 
among  the  [mrts  first  and  most  deeply  aflWt«d.  The  ]ieeu]iarity  is 
perhaps  better  expressed  by  saying  that  the  skin  in  this  form  of  jaundice 
is  particularly  uurly  and   particularly  deeply  tiuged.     This  makes  tho 
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degree  oE  the  jaundice  appear  much  greater  than  it  really  is ;  this  is  to  be 
attrtKututl  to  the  liyiivrauiniii  of  the  nt^n'-l»ini  infant's  skin  (Cnisc). 

The  urine,  in  luobt  cust'ii,  iip^wiLi-s  ijujtc  rianim),  and  iloi-x  Tiot  leave 
A  yellow  stain  on  the  child'ii  napkins.  In  scvi're  cashes,  bowuvcr,  liilo 
IHgniviit  is  preaent  in  it  to  Buch  an  extent  as  to  discolour  it.  Parrot  and 
Robin  found  small,  amorphous,  irregular  maMCS  of  yellow  pigment,  M>me- 
iime«  floating  free  in  the  urine,  sometimes  embedded  in  epithelial  cells 
an<l  tidw-casb).  It  seems  that  bile  acids,  although  present  in  other  fluids 
(if  the  hotly,  have  never  been  deinonsirated  in  the  urine.  Acconling  to 
Hofmcier,  uric  acid  and  urea  ore  excreted  in  larger  amount  than  by  non- 
icteric  chililren.  The  faeees  are  normal  in  colour  and  in  other  respects. 
Tbey  are  never  decolorisei!  jw  in  onlinary  obstructive  jaumlico. 

The  diagnosis  in  unc implicated  caM>s  presents  no  difliculty.  The 
aheence  of  serious  symptoms,  the  slight  degree  of  the  jaundice,  the  pale 
urine,  and  the  eoloiu-ed  stools  suffice  to  distinguish  even  extreme  instances 
of  iet*nis  neunatiirum  fr«)m  case's  of  inft'<,'ttv[?  nr  caULrrhnl  janndiev,  iuiil 
fmm  those  which  dt^peiid  on  syphilitie  diseaau  of  llie  livur,  tir  congenital 
obliteration  of  the  hile-duct». 

The  prognosis  is  invariably  good  \  no  treatment  is  necessary, 
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IxrafTiVK  .Taitndice  IK  XKWt.Y-lVmN  Citii.iniKX. — This  in  of  two 
kinds,  according  to  the  origin  of  tlie  infeijtiou  (ti)  from  the  Umbilicus, 
or  (b)  from  the  Intestine. 

{a)  Infective  Jaundice  of  Umbilical  (or  Puerperal)  Origin  rlepends 
on  infection,  by  strefitococci  or  other  orgnnisnis,  whirli  spreads  liy  the 
lunbilieal  \4j  the  porUil  vein,  and  thence  to  the  liver.  It  inny  ipxa  riite 
to  a  perilobular  cirrhosis,  or  set  up  an  acute  hepatitis  with  abscess  forma- 
tion, and  it  may  end  in  general  se|mcacmia.  After  death  the  liver  ia 
found  of  normal  size,  pale  and  bile-stained,  and  the  ducts  arc  pcrnous. 
There  may  l>e  marked  fatty  chango  in  the  hepatie  cells.  Streptococcio 
inflammalion.'i  of  the  pleurae,  ftentoneum,  or  meninges  may  be  present. 


The  st/m/H&rns  arc  local  and  general.- — The  local  condition  consists  in 
supptiration  about  the  inobilicus  and  otlen  in  redness  and  BweUing  of  the 
neighbouring  skin.  It  may  be  very  slightly  murked.  Accoixling  lo 
Pomk  and  Dumnte,  apart  from  finch  sorioiw  conditions  as  erysipelas, 
phagedaenic  ulceration,  an<l  gangrene  of  the  navel,  it  may  be  said  that 
the  moro  marked  tho  umbilical  lesion  is,  the  less  severe  ia  the  general 
infection  likely  to  be. 

The  gm^riil  symptoms  set  in  within  the  first  two  days.  The  child 
become!)  irritaltlu  and  sleepless,  refuses  the  breast,  vomits,  and  has  green 
diarrhoea.  The  jiuindico  becomes  increasingly  marked,  with  more  or  loss 
cyanosis  and  sometinics  oedcnia  ;  and  the  tcnipenitiire  rcarhes  102-104"  F. 
Haemorrhages  may  occur  fmm  tlic  uniltiiieus  or  bowel,  and  are  aonit-times 
fatUd.  Within  a  lew  days,  tho  baby  may  dia  in  a  cciniause  condition. 
When  the  general  infection  is  severe  the  case  is  always  fatal. 

Tho  trfnlrttent  is  mainly  prophylactic,  and  consists  in  scrupulous 
attention  to  aseptic  procautions  in  the  management  of  the  umbilical  corJ. 

(h)  Infective  Jaundice  of  Intestinal  OriGrln  is  a  much  commoner 
coriditioi)  than  th.it  which  sUirLs  from  the  umbilicus.  It  may  occur  in 
8pideinii:.s,  or  sporatlicaily  ;  it  is  said  to  depend  on  if.  ccli  and  JJ.  Itictkiu 
(Les;ij;o  and  Deraclin). 

Morhkl  A)iaiom}f. — After  death  all  the  tissues  are  bile-stained  ;  the 
liver  is  but  slightly  enlarged,  and  its  section  is  either  uniformly  jjale  or 
shows  alternating  patches  of  pallor  and  congestion  with  hnemoiTh/ige. 
In  some  cases,  it  is  in  a  soft,  rctl  diffluent  state.  Tho  bile-ducts  are 
norm.il.  Th*  spleen  is  usually  normal  in  size,  and  of  a  lu-ownish  colour. 
The  Iddneys  are  congeste<l.  The  intestine  shewis  a  sUght  degree  of 
ordinary  de*|iuimative  enteritia 

The  sfjinpturriA  set  in  rapidly  nnthout  any  apparent  cautie,  the  mcither 
being  quite  healthy.  The  infant  refuses  the  breast^  vomits,  and  may 
have  a  slight  cmivulaioii.  The  di-ieasi-  nipidly  re-oc-hcs  its  height,  and 
jaundice,  marked  cyanosiit,  anil  diarrliiK'K  apiK-ni'.  The  motions  are  not 
decolin-iHfhil.  Tho  nuML  nuukcd  fL-alnn;  in  the  cyunOMis  which  varies 
from  time  to  time  in  intensity,  and  is  sometimes  very  pronounced.  It 
may,  indeed,  mask  the  jaundice  altogether,  and  it  usually  modifies  its 
tint  to  a  sort  of  brorire.  The  chanictcra  of  the  diarrhoea  are  imjiortaiit ; 
it  is  not  sovore  and  may  therefore  bo  overlooked  ;  iit  first  there  may  be 
nb'tut  tbrue  or  foiu*  |ia1e-greeTi,  alkaline  or  neutral  mutioiis  in  the  twenty- 
four  hours ;  these  are  |jaK»ed  without  any  |>ain,  the  alxlomen  being  soft 
and  Jiatural,  In  fatal  cases,  this  condition  of  the  stools  continues  till 
doaih.  When  the  child  begins  to  recover,  howcx'cr,  the  character  of  the 
motions  changes;  they  become  more  frequent  (7-10),  and  are  bright 
green  in  colonr  and  acid  in  reaction.  The  general  infection  sbewfl  itself 
by  drowsiness,  slight  fever,  and  emaciation.  The  duration  of  the  case 
vaties  from  three  to  twelve  days. 

Tho  tlmfftufsis  between  this  form  of  infective  jaundice  and  that  from 
puerperal  infection  dciiends  on  tho  altscuce  of  an  umbilical  IcAifin,  on  tho 
lover  range  of  temperatui'e,  not  much  over  1 00'^'  V.  at  the  highest,  and 
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On  Lbe  absctiCQ  of  otlier  infective  lesions,  such  as  pl&urisy,  peritonilis, 
and  meniQ^tis. 

The  prointosis  )»  grave,  the  mortality  being  ahout  30  per  cent.  Severe 
iiviuiosis,  high  fever,  nmi  pi-ofound  (Irowaineas  are  all  mifavQiimblo  signs ; 
wbiUt  tint  jiutiBagi)  of  nil  iritinuiKiiig  numhi;r  iif  liiglily  bilious  and  ncid 
stools  is  of  goud  omen. 

The  ireatmnU  consists  in  attention  to  general  hygiene,  the  administnL- 
tion  of  smntl  doses  of  cidomcl,  and  especially  in  the  use  c^  subcutaneous 
injoptions  of  normal  ualinu  Dolution.  Great  care  must  bo  taken  in  the 
disinfection  of  the  stools. 
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Ojnornitai.  Obi.itkration  oy  the  Bile-Ducts.  —  Description. — 

Under  the  hwulirig  of  "Coiigunital  Oblilt-nitioii  of  the  Bile-4lucla  "  may 
bo  Ueecribed  a  aeries  of  cusea  of  infantile  jiiundice  in  winch  tho  hile-thicis 
and  gall-bladder  are  found  to  be  obstnicted  in  a  varying  degt-eo,  and  to 
show  signs  of  inu-n-nuiiiiic  inHamuiation,  while  the  liver  is  in  a  state 
of  "  biliary  cirrhosis."  The  disease  is  com  para  tivoly  rare,  but  more 
than  one  hundred  caaes  authenticated  by  autopsies  have  boon  put  on 
record. 

Eciolog'y. — No  special  hereditary  disease  has  been  observed  in  the 
parents  of  ihwe  cases.  It  is  however,  i-cmarkablo  that  the  discfuse 
frec|ueritly  uvcurs  in  scvcnd  children  in  u  family.  This  inttst  be  takuu 
into  account  in  any  attempt  to  exphtiu  its  pathology.  In  only  a  few 
cases  hare  malformations  elsewhere  been  found.  It  is,  however,  iniportant 
to  note  that  there  are  several  instances  of  multiple  malfonnation.'i  on 
record  in  which  oblitei'ation  of  the  bile-ducts  or  gall-bluddcr,  or  both,  was 
jiresent,  which  "liffored  apimruntly  in  nr*  important  respect  from  the 
iisiml  lesion  (Wilzel,  Thomson  (■'iO),  l\«zi).  Tivo  cjuies  of  congenital 
obliteration  of  the  hile-dnct*  have  also  been  published  (Witzcl,  Fcor),  in 
which  the  viscera  were  tnins[»o.sed. 

Congunital  syphilid,  it  would  apjiear,  is  not  an  essential  element  in  the 
causation  uf  this  coriditioti,  although  tlii>i  has  often  l>efln  alleged  to  be 
««).  We  learn  from  i\  study  of  the  published  caaes  that — (I)  Evidem-e 
of  syphilis  in  the  parents  has  very  rarely  been  obtained — not  in  a 
twentieth  uf  the  ciitses  ;  ('.')  Tho  brothers  and  sisters  of  the  patients  »ecm 
never  to  huve  shewn  signs  of  it:  (3)  In  Rfty-tvro  infants  living  t4)  be 
three  months  old  and  upwards,  only  twice  wer«  there  noticed  any  of  the 
symptoms  which  are  usually  attributed  to  congenital  syphilis;  (•!} 
Ordinary  syphilitic  lesions  have  scarcely  ever  been  foimd  post-mortem  in 
patients  who  have  died  of  this  disease.  A  few  cases  are,  however, 
i^ecorded  (Beck,  Holleston  (40}),  in  which  obstruction  of  the  bilo-ducta 
ma  certainly  due  to  a  syphilitic  stricture. 


Morbid  Anatomy. — Thf  de>?-oo  of  the  lewMi  affefiing  the  hi]e-<iucu 
and  the  g;tU-Maddcr  varies  to  a  very  lar^o  extent  in  dirt'erent  cases.  In 
a  few  in  which  tho  patient  has  not  lived  more  than  a  wc«k  or  tvo,  no 
diaejise  ni;i_v  bu  vioilile  to  the  naked  eye,  and  no  evident  obstruction 
to  tho  ouLfltiw  of  bill)  inay  Ins  discovenid  ;  in  others  the  walls  of  the 
ductM  are  miui-kedly  thtckeiitid  here  and  there.  In  moet  cases,  however, 
gome  portion  of  one  or  other  of  the  ducta  or  of  the  gall-bladder  has  its 
Inmen  conipletaly  oblitemled,  and  thy  librous  tismie  round  it  greatly 
jlicrvaacd  in  amount.  Nut  irifrequontly  pait)^  of  the  affected  structui'es 
havo  di&appeafed  entirely,  ao  that  after  dcjith  there  in  not  even  a  stnind  of 
fibi-ous  tissue  to  be  found  in  their  place.  Extreme  defects  of  this  kind 
are  luotjl  often  found  in  patients  who  have  lived  for  months ;  but  some- 
timea  this  ia  the  state  even  at  birth.  Enkrg*><l  and  ctiMgiwt*^!  lymphatic 
glands  are  often,  if  not  always,  found  in  the  neigh lH>urhood  of  the  bite.duels. 

The  exact  site  of  the  obliteiution,  when  present,  aUo  varies  in- 
dcBnitely,  there  seema  to  be  no  one  place  more  apt  to  be  aiTected  than 
another.  In  some  coses  great  dilatation  of  the  duct  occurs  above  the  nte 
of  the  obstniction. 

The  contentfi  of  tho  gall-bladder  and  ducts  are  by  no  means  constant. 
If  the  child  have  lived  more  than  a  month  it  is  usual  to  find  colourless 
mucus  only  in  the  gall-bkdder.  Whore  coloured  bile  is  present  it  is 
oft«u  described  zh  unusually  thick  ;  in  one  case  (Campbell)  the  common 
duct  was  Mmrkcd  by  an  inibirjiU'd  rord*h"ke  ]>liig  of  inspissated  bile.  In 
at  least  twcjingtaibces  (Bout&xon,  ThoniKDii  (TjI))  a  gail-KLone  wa^  found  ;  and 
it  KCDniK  quite  iioxKibJo  that  nioHt,  if  not  all,  of  the  very  nine  cases  of 
gall-stones  in  young  infants  may  be  examples  of  this  disease. 

Ke|iorts  of  mici'oflcopic  examinations  of  the  atfactci]  parts  and  the 
tiBfiUCH  in  their  nt^iglihnurhootl  are  still  much  wanted.  In  one  chug  (&0) 
ill  which  the  gidbbkdder  was  almost  totally  ohlitorated.  it«  walla  were 
found  enormously  thickened  and  infiltmted  with  yoimg  conn octivo -tissue 
cells.  What  remained  of  tho  cavity,  however,  contained  a  recently 
dosquaraatod  layer  of  fairly  normal  cylindrical  epithelial  cells.  In^ 
another  caao  tho  duct  near  tho  point  of  obHtei-ation  shewed  very  con- 
siderable thickening  of  its  wall,  and  disappearance  of  it«  niuscnlur  tissue, 
mucous  glands^  and  epithelial  lining  (Hollcston  and  llayne).  In  a  recent 
case  of  my  own  a  prw^isely  similar  condition  wan  fovind. 

The  liver,  when  the  child  has  lived  for  any  length  of  time,  is  practically 
always  enlarged.  It  is  very  tough  in  consistence,  slightly  uneven  on  the 
surface,  and  of  a  dark  olive-green  colour;  on  section  it  shews  fine  l^ands 
of  fibrous  tissue  forming  a  network  through  it  Under  the  microscope 
the  Rise  and  the  consistence  of  the  organ  are  found  to  bo  due  to  tho 
presence  of  typical  "  biliary  cirrhosis,"  find  the  green  colour  to  iiinnmerablo 
limall  plugs  of  in^pis&iited  bile  which  distend  the  lpFi.««r  ducLs  in  many 
places  up  to  their  furthest  ramifications ;  they  may  even  occupy  minute 
cavities  within  the  liver-colls.  ITie  blood-vessela  of  the  Uver  are  normal 
in  uncomplicated  casus. 

The  pancreas  seems  not  to  have  been  very  often  examined.     In  two 
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-eUM  {Vow,  and  Fuss  and  Boye)  it  was  nonnJiL  In  uLbers  (Cattoneo, 
lEtnanuel)  some  dbrosis  is  reported  to  have  been  prcson^  and  tliU  was 
abo  found  in  a  alight  degree  in  a  recent  case  under  my  c-are. 

The  spleen  is  usually  mitcli  onlargti'd  and  fibrotic. 

The  peritoneum,  in  must  cases,  is  quite  free  from  traces  of  disease, 
either  post  or  present ;  tmt  occasionally  osciteg  or  purulent  ])criu>nitia 
btui  been  found.  In  a  few  of  the  reported  cases  there  were  adhoAioria 
in  the  neighbourhood  of  the  ducts  tm]»licating  the  blood-veBsels ;  in  almost 
all  of  ihase  there  was  reason  to  8US]>oct  the  prosoiicc  of  syphilis^ 

Pathology. — In  considering  the  jMithngenesis  of  this  condition  in  the 
light  of  its  morbid  iuiatomy  wo  nrv  met  by  three  questions,  on  which 
there  ia  great  diffcronce  of  opinion:  (1)  Whiit  is  the  natum  of  the 
narrowing  of  the  ducts  if  it  ia  n.  priraarj-  condition  1  (H)  What  is  the 
relation  of  the  inHAmmatory  changes  in  and  .imiind  the  ducts  to  the 
narrowing  t  {H)  Are  the  chaiigi-fi  found  in  the  Hvi-r  pi'iimiry,  or  ai*o 
they  secondary  to  the  obstniction  of  the  ducts  1 

(1)  As  has  already  been  suggested,  the  family  occurrence  of  the 
disease,  and  its  oocasiunal  associaiion  with  numerous  undoulitcdly  dcvclof>- 
DiL-titat  malfonnationit,  make  it  very  probable  that  the  inlhinimiitory 
changee  present  are  secondary  to  some  defect  in  the  development  of  ilio 
ducts.  The  hypotheses  that  the  ducts  are  not  formod  at  oil  in  the 
proccM  of  development  ^Legg,  Skormin),  or  that  tbcy  are  solid  and 
without  any  lumen  from  the  first  (Loize),  or  that  two  outgrowths,  from 
the  ihiwlenum  and  liver  respectivolVr  which  should  unite  to  form  the 
noriuid  duels,  fidl  in  these  caees  to  do  eo  eoniph'tely  (Mohr),  are  none  of 
them,  as  Betieke  points  out,  in  accordance  with  modern  vicwi«  of  embry- 
oIog>'.  Beneke  btvours  the  hypothesis  that  the  bile-iiuct  becomes  con- 
stricted in  the  progress  of  development  He  supposes  that  there  is  an 
abnormal  proliferation  of  the  cells  lining  the  bile^iict  near  the  dundennm 
in  eariy  intra- ntmne  life  ;  and  that,  as  the  duct  eloiignt-t»,  thin  catarrhal 
process  leads  to  a  narrniiring  of  its  lumen.  T^vengon  aUo  RiipportA  the 
riew  that  the  obliteration  of  the  bile-ducts  is  due  to  a  developmental 
abnormality. 

(2)  The  lesions  of  the  ducts  and  gallhWlder  certainly  indicate  that 
there  haa  been  chronic  progressive  inttammation.  This  is  pnibably 
secondary  to  pre-existing  narrowing  of  the  duct,  but  when  the  duct 
bccomeH  absotiilely  obliterated  it  h  always  due  to  itiHamraatory  iLction. 
It  seems  prubabic  that  tlie  iiiflamnuLtioii  in  and  nnkiind  lliu  ducbi  is 
caused  by  the  presence  of  some  irrituting  projicny  in  thi-  bile. 

(3)  With  regard  to  tho  connexion  between  iho  hepatic  cinho&is  and 
the  lesion  of  the  ducts  two  diH'erent  views  are  held.  l>r.  lioUeston  (41) 
believes  that  the  disease  really  logins  in  the  liver,  as  a  mixcl  cirrhosis 
and  cholangitis  set  up  by  ptiisons  conveyed  to  it  from  the  mother.  The 
cbulangitis  accounts  for  the  jaimdice,  and  (taasing  down  into  the  larger 
extra-hepatic  bile-ducts  it  inducer  in  them  an  obliterative  infJammation 
analogous  to  obliterative  appcmlLcitis.  Dr.  Smanuel  has  recently  advo- 
cateil  a  similai"  view.     According  to  the  older  hypothesis,  («  which   I 


adhere,  the  obstniccion  to  iht  himen  of  the  *I»ctfi  h  alwn_yfi  the  primary, 
and  the  ctrrboaU  of  the  b'vcr  a  secoud&ry  lesion.  \Vhen  the  dUea^e  in 
tho  ducte  has  gone  £»r  onoiigk  by  the  time  of  birth  to  cause  interference 
with  the  free  piwsaga  of  liilc  from  the  liver,  ''biliary  eirrhoais"  bugiiui, 
as  it  doM  in  tho  livi^r  of  .iihiuilIs  whtwe  coinnioti  duct  bos  been  tiud 
(Charcot  and  Gombault) ;  and  the  nmoiint  of  glycogen  is  diminished 
(I^egg).  This  causes  an  incraising  interference  with  those  inifwrtant 
functions  of  tho  liver  by  virtue  of  which  it  protects  the  organism  from 
the  dangers  of  aiito-infection  (Roger).  Any  formentation  in  tho  new-bom 
ohitd's  howol  will,  therefore,  in  these  circumstanoeB  let  up  hepatic  cirrhoeis 
much  more  roifidilj'  than  it  would  under  normal  conditions  (Boix). 

On  rcconsidenttion  of  the  morbid  anatomy  and  from  study  of  recent 
litcmture  on  the  eubjwt  I  am  inclined  to  return  to  the  view  [  formerly 
held  (49),  as  to  a  nalativit  narnnving  of  the  bile-duct  of  developmentul 
origin  being  jirobubly  tho  primary  ciuibc  of  nil  tlie  other  chang««i.  This 
view,  as  further  elaburated  by  Dr.  L.  S.  Milne,'  seems  to  me  to  aftbrd  the 
moat  probable  account  of  the  pathogeny  of  cases  of  congenital  obbteration 
of  the  l)ile-di»'l«.  Tlie  onlorof  events  ju:4.'ord:ng  t*)  Dr.  Mibu-'s  hypothesis 
is  somewhat  a«  follf»w«: — There  is,  to  bogin  with,  u  congeniud  narmwiiig 
of  the  bile-duct  of  developnientiU  origin,  possibly  produced  a£  Beneke 
descril>es.  This  tnay  l:>e  alight,  but  it  is  sufficient  to  cause  stagnation  of 
bile  in  the  Itvur.  The  st^^ation  results  in  the  retention  of  metabolic 
products  which  aro  arriving  at  the  livor  both  by  thu  umbihcal  vein  and 
by  the  hepatic  artery.  Tho  elimination  of  these  accumulated  prodtieta 
by  the  }>ilo  cituHee  it  to  ttceomc  more  irritating  in  character,  so  that  it 
sets  up  local  inflammatory  changes  in  the  already  narrowed  ducts  and  so 
leads  in  time  l«  their  complete  obliteration.  The  continued  arrival  at 
the  liver  of  accnmnlatod  toxie  products,  acting  along  with  the  stagnation 
of  irritating  bile,  also  damages  the  liver  substance,  producing  necrosis  and 
resulting  cirrhosis.  At  tirst^  in  spite  of  this,  the  liver,  by  mejins  of  the 
lymphatic  circulation,  is  able  to  carry  on  its  work  as  a  toxin  fitter ;  for, 
in  the  fetus,  the  ot^an  biva  comptii-ativcly  little  of  this  to  do.  Tins  is 
owing  partly  to  its  being  protected  b}*  the  action  of  the  plarenta,  and 
partly  to  the  absence  of  putrefjictive  prorefiscs  in  tho  bowel.  Ijiter, 
however,  wh«n  the  intestino  in  mi>n'.  used,  tho  ina*lo«iuacy  of  tho  liver's 
protective  Bction  becomes  increasingly  important,  toxic  products  corre- 
spondingly accumidate,  and  the  child  eventually  dies  from  toxic  pnisuning. 
To  thin  ar[i  due  Hitch  symptoms  ha  the  vcnniting,  HpontntietmH  hHemorrhugesiJ 
and  L-on^nilsionfi.  The  livnr  of  the  ft-ius  biiing  less  iiceustomcd  to  the 
action  of  toxins  is  more  apt,  than  it  would  be  in  later  life,  to  be  deranged 
by  the  occurrence  of  toxaemia,  and  more  liable  to  gatlVr  from  cin-h'.wis.  On 
this  hy[K)llicR!a  i,he  fibnisis  nf  tha  [mncroas  and  sjilcen  is  rwidily  explicable. 

Clinical  Features.— Tho  |Hirenis  of  the  pationts  8t_*em  generally  to 
have  been  healthy  ))oople,  and  yet,  in  a  considerable  proportion  of  the 
coses,  it  is  found   that  tbey  have  pre\*ious1y  h:ul  one  or  more  infants 

■  Dr.  Mltni>'-i  views  K&re  not  hem  puUishiKl  m  yet,  but  he  tllavn  me  to  tnentirRi  tlicm 
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sbuilnrly  affected.  In  8ome  instances  ae  many  as  Bcven  or  even  ten  CAses 
of  infantile  jaundice,  appnreriitly  o{  this  nature,  Imve  occurred  in  onu 
f»n)ily.      Itoys  iire  nfteotod  moro  frequently  than  girls  (H  :  26). 

At  birth  the  ohild  appoarA  normal  and  well  nourisht'vd,  and  nuthing 
attracta  special  attention  to  it  until  cither  the  vhitencss  of  the  stools  or 
the  yellow  tliacol oration  of  the  gktn  is  noticed!. 

The  jaundice  ir  always  a  very  inarkEil  feature,  but  the  date  of  ita 
onset  varies  coofiidcrahly.  SomutiratiS  it  is  prcfient  at  birlh,  often  it  ii 
not  notic«<l  until  the  ^ecund  or  third  day  of  life,  occasionally  it  does  not 
set  in  until  the  ninth,  tenth,  or  even  fourteenth  day.  When  tiiiit  oliserved 
the  yclliiw  colour  is  slijilil  in  dugree,  Ijut  within  a  day  or  two  it  noticeably 
dwiiens,  and  soon  bucouws  of  a  dark  greenish-yellow  hue.  It  remain* 
until  death  ;  it  may.  however,  vary  a  little  in  intensity  from  day  to  day, 
and,  if  the  child  live  for  some  time,  the  tint  is  often  paler  during  the 
la«t  few  weeks. 

It  is  to  l»e  observed  that  in  those  cases  in  which  only  one  of  the 
hepatic  duct^  is  oblitemted,  and  also  in  those  in  which  all  the  ductK  Keeni 
pervious,  the  jaundice  may  be  jii«t  as  severe  as  in  ihfwe  with  complete 
obstruction  of  the  common  duct.  In  some  cases  a  quantity  of  ddrlc, 
apparently  normal  meconium  ia  poMcd  in  the  usual  way,  and  is  followed 
at  onoe  by  colourleas  motions ;  in  others  ihe  faeces  are  devoid  of  colour 
from  the  v^ry  first.  Rjirely  are  any  yellow  faeces  pjuwed,  but  after  a  dose 
of  mercury  tho  Btools  may  he  p,iii:ially  greenish  for  a  time.  The  bowels 
are  generally  costive.     The  urine  in  deeply  bile-stained. 

The  occurrence  of  apontaneous  haemorrhajiea  in  various  situations  is  a 
very  oharacteriatic  symptom.  A  considerable  number  of  the  cliildrwn  suircr 
from  hleedtng  at  the  navel,  a  symptom  which  usuall}-  seta  in  shortly  after 
the  Mparation  of  the  cord  (fifth  to  ninth  day).  It  is  of  the  nature  of  a 
general  oozing  from  the  raw  aiu-face,  and  is  exceedingly  difficult  to  slop ; 
indent  it  almost  invarialdy  rosultH  in  death  within  tw(»  or  thiiie  days  at 
tlie  fiu'thest.  Of  tlutm-  patients  who  survive  the  hmt  fortnight  a  h*rge 
luiniher  i^utTor  from  spontaneout^  blet-ditig  from  other  paits,  sucb  as  sub- 
cutaneous ccchiTiioses  or  epistaxis  ;  or  tho  blood  nuy  be  vomited,  or  passed 
with  the  motiona  If  the  children  are  not  carried  off  by  hacnion-hagc  or 
some  other  sucii  cause  during  the  tir>>t  w^ek  or  two,  they  generally  live 
from  three  to  eight  mouths.  It  is  interesting,  however,  to  observe  that 
in  thone  in<«tance^  in  which  more  than  one  cliild  iu  a  family  is  alfected 
the  tendency  to  haemonhage  is  particidarly  strong,  and  tho  patient 
scarcely  ever  survives  the  finsi  fortnight. 

Towards  the  end  of  the  case  there  is  more  or  less  emjiciation  ;  but  tbu 
interference  with  the  general  nutrition  is  nsually  mnch  less  than  might 
be  eKi»octed  from  the  gravity  of  the  lesion.  Fits  not  infrequently  como 
on,  and,  in  the  exhaustion  of  approaching  death,  some  intercurrent 
[diwase,  perhaps  of  a  trifling  kind,  brings  life  t^  a  yet  earlier  dose. 

The  dlairnosls  may  present  some  difficulty  at  first,  but  within  a  few 
days  the  deo|>oning  jjiundico,  colourless  nrntion?,  and  bile-stained  urine 
render  it  evident  that  there  is  something  more  serious  the  matter  than 
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nrtltiiary  ictonis  neonaionuu.  Moreorer,  the  comparatively  eligbt  efVecl 
produced  at  first  upon  the  child's  general  hejikh  reudily  disiingiiisLea 
thi-su  (viseM  Df  jiiiindicc  from  those  associated  with  umbilii-al  ph!o1jilis  and 
like  iiifeclivd  i;i>n(lttii)iii>,  and  alao  frimi  [he  vniv.  syphilitic  coses. 

As  the  child  gmwK  older  ihu  oueiiiTOiici!  of  tiponUiiieaus  hftemorrhages 
and  till}  gi-iulua]  enlargement  of  the  liver  and  spleen  strongly  confirm  the 
diagiiofiis. 

The  prog'nosis  is,  of  course,  uf  the  utmost  gruvicy ;  no  child  proved 
to  have  this  cumplaint  haa  ever  lived  eleven  months.  It  should  bo 
mentioned,  huwever,  that  a  few  cases  of  infantile  jaundice  have  been 
reported  iw  ending  in  recovery  which,  from  their  symptoroi,  and  fi-ora , 
their  occun-encc  in  the  same  families  a«  other  children  with  oblitcmtcd' 
bile-duct-s  »ecm  possibly  to  have  been  casea  of  this  diseiise  (Anderson, 
FreiuuJ,  (rrandidier). 

Treatment — Our  ignorance  of  the  caufiation  of  the  disease,  and  its 
commencement  during  intru-ut«rtne  life,  put  curative  treatment  out  of 
the  quoation  in  the  only  atagfl  at  which  it  could  poHsibly  l»e  of  luiy  avail. 
In  several  cjises  (Ifi),  (•'^^),  (37),  (r)3)  the  alulomen  has  bei*n  ujterinHi  during 
life  in  tha  hopi^  that,  if  the  obstruction  were  aituatod  low  down,  it  might 
be  posaible  to  re-ostiLblish  communication  between  the  bile-channels  and 
the  intestine.  This  vrm  not  fomid  practicable;  and  the  pathuloy;>' of  the 
disease  (Msrtainly  gives  us  no  encounigement  to  ex])cct  oven  temporary 
relief  from  lUiy  surjjieal  procedure. 

John  Tuohsun. 
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WEIL'S  DISEASE 

ByWiu,iAM  HixTKK,  M.D.,  F.H-CP. 

STN0NY3IS. — Infectious  Juwuiicf ;  F^nih  Jaundice. 

In  1886,  under  the  title  of  "A  Peculiar  Form  of  Acute  Infflrttoiis 
l)i*eiwe  chftrncterified  bv  -Taunciice,  swelling  of  .Spleen,  and  Nephritis," 
Weil  of  Ueidelberg  described  four  cases  of  febrile  JHundii^e  |ireseiiting 
certAin  general  feaiiirea  of  resomblftiiee.  He  was  in  doubt  whether  to 
regiuxl  them  a«  extremely  niro  mcxlifi cations  of  otlinr  wi-H-knnwii  ftirma 
of  infectioiu  disease,  or  as  a  hitherto  unrecognised  disease.  The  pnfwr 
cxt'itoil  much  iiiUrn(«t,  irbii-fly  iimnngst  German  oliservers,  whr»  decided  at 
once  in  favour  of  the  latter  altwiuitiv)!,  and  giive  it  thu  tide  of  Weil's 
disease. 

Since  then  a  considerable  discussion  has  sprung  up  in  coniiexioit 
with  the  tnbject  —  ce|»ecially  amongst  German  i^Titers.  French 
observers  h»vc,  for  (he  niout  part,  declined  to  *ee  in  iho  condition  any- 
thing more  than  whnt  they  hml  long  \v>e.\\  ucctistometl  to  dest-ribo  niidor 
the  title  of  icterus  grans,  or  infectious  jitundico.  Tliis  opinion  has  been 
shared  by  most  English  writers,  and  hiui  been  cndorKe<i  by  Dr.  Siindwitli 
with  regard  to  the  identity  of  the  infectious  jniindico  in  AlcxAndriH, 
Smymii,  and  the  Mod  iter  rf  mean  \rith  Weil's  disease. 

Etlolog'y. — The  disease  has  U^en  most  commonly  met  with  in  men 
between  the  ages  of  fift.een  and  thirty  ;  some  e^rlmatps  give  tlie  per- 
centage of  males  as  90  per  cent ;  a  few  avwh  have  ocnurred  in  children 
between  eight  and  fourteen,  and  Briininjr  reported  a  case  in  an  infant 
four  months  old.  Tho  greatest  number  have  occurred  in  Ihw  aumnior 
month,i  lietweeTi  .Tnne  and  Soptemlter,  but  isolated  cases  have  b&en  met 
with  in  winter  and  spring. 
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SYSTEM  OF  MEDtCISB 


Ii  is  not  coii&ned  to  Hriy  ono  class  of  sucieiy,  Init  U  is  certainly  uiast 
comiBoii  iu  working-men  whose  occiipatioas  or  habits  have  exposed  them 
to  insaiiititry  surrotuidings. 

InfMiofi.  undoulnodly  playa  the  most  imporUint  part  in  piodiiciug 
it.  The  coiisunipiioii  of  tainted  meat  hua  been  incriminated  Lit  u  iiumlxjr 
of  cases  (.Schmidt,  Leick).  Thus,  out  of  13  castes  recorded  by  one  olwerver 
(Fi&ller),  9  were  in  men  engageil  in  the  slanghter-hou«o  of  Dr«iMl*.'n, 
juid  two  of  tlie  othera  hnd  viilvn  Uuiilod  luiiiiuigo.  Two  ca^es  dcscrjlted 
by  anothor  oh8»irver  (Stirl)  were  in  workmen  engaged  in  cleaning  out 
a  sewer.  Duwimp  reports  on  a  slight  epidemic  outbreak  of  infectiom 
jaundice  in  six  wi>rkii]eii  who  full  ill  iifU-r  cleaning  out  a  bhwkod  sewtT, 
tlin-u  of  thuin  (if  guKtrle  uitarrh,  ihi'ue  of  ^Veil's  di&uase.  Lustly,  a  Ruries 
of  epidemic  onthreaks  of  the  disease  have  b«ea  recorded,  chiefly  by 
gm'rison  otficers  in  Germany. 

Thus,  under  the  title  of  "infectious  jatuidice  "  an  outlrreak  of  jaundice 
waa  recorded  in  1^06  by  Weisjt,  —  2h  caaea  oli»Bervod  by  bim-telf, 
and  15  others  known  to  him, — preaeutiiig  in  nil  n-speets  the  chai-nctei-a 
of  Weil's  disease.  la  one  instance  »  fiither  and  two  suns  were  attacked 
fluccesaivcly.  Similar  outbreidu  have  Vwcn  recorded  by  Haas  (1887)  and 
Weiss  (1889),  both  in  Fmgue;  and  by  Pfuhl  (188t!),  Huebcr  (1890),  and 
Jaeger  (1892).  The  last  observer  hiia  reported  9  ca^es — three  of  them 
fatal — occurring  in  garrison  at  Ulm ;  the  eouree  of  infection  waa  traced 
by  him  to  bathing  in  a  certain  part  of  the  river  near  the  garriaoa  A 
similar  outbreak  In  n  garrison  was  traced  to  bathing,  and  ri-jrarted  by 
Olobig  (1890).  Outbreaks  were  described  in  South  Africa  during  the 
Boer  War  of  lHi)9-l!)02. 

Pathogeny.^As  to  the  nature  of  the  infection  further  observations 
are  desirahto.  Jaoger  succeeded,  in  2  out  of  it  fatal  canes,  in  diiicovoring 
within  the  organs  of  the  body  a  certaiu  orgauiam,  with  definite  morpho- 
logiod  and  ctOtural  characters,  which  he  believes  to  be  the  cause  of  the 
diseniio.  He  fniind  this  organism,  Baniilua  pmttus  jhtinrftrrns,  in  the 
urine  in  four  out  cif  six  of  the  [latifnta  who  re<:ovcri-d,  wbcrcim  he  failed 
to  find  it  in  a  case  of  simple  catai-rhal  jaundice.  On  further  investiga- 
tion he  ascertained  that  on  the  banks  of  the  infected  river  ninning  put 
the  garrison  whcm  the  dij^case  was  iic'iutrcd  by  bathing,  the  ducks  and 
geese  wore  subject  to  a  fatid  disease  marked  by  jaundice,  and  uu  exumiua- 
tiou  he  found  the  same  post-mortem  cluuiges  and  the  same  organism 
present  in  them.  In  two  fatal  cases  recoi-ded  by  him  Nauwerck  (1888) 
found  organisms  in  the  intestinal  widl — partly  within  the  ghmds,  partly^ 
amidst  the  connective  tissue — apjiarcritly  williin  widonetl  lymphatics,  aiid' 
forming  zooglueiulikc  niaaaes  mode  up  of  small  bacilli  with  rounded  ends 
deeply  stained,  the  middle  portion  being  hardly  stained  at  all.  Jaeger 
recognised  in  the  description  the  aame  organism  be  also  had  found. 
These  obscr'\'atioris  have  been  confirmed  in  America  by  Libmao,  Brooka, 
and  Satterlce. 

Horbid  Anatomy. — The  discai.se  is  not  usually  fatal;  and  hence  only 
a  few  records  of  {>ost-mortem  examinations  lu-u  available,  such  as  three 


recorded  by  Siimbera,  two  by  Nauwcrck,  ono  by  Brodowski  and  Dunin, 
throe  hjr  Jaeger,  and  one  by  Brooks. 

The  following  was  the  condition  observed  hy  Snmhcm  in  3  fatiU 
ca«<?s,  In  all  there  waa  jaundice  witli  fatty  change  in  the  heaft^nmscle, 
and  numerous  pnnctifomi  hacmoiTliageis  either  under  the  skin,  the 
pericardinm,  the  plounie,  or  the  muet^uH  membrane  of  intestine. 

Tfarec  fatal  caset  have  bc«n  reccirdvd  by  Jaeger.     The  chief  changes 

were  jaundice ;  fatty  degeneration  of  liver  with  iudistinctness  of  lobulca, 

and  sniall-aiUcd  infiltnitinn  of  connective  tissnie ;  fatly  degeimration  and 

cloudy    itwelling    of    the    renal    epithtdium   and    »i-ut«    jmrunrliynmt^tim 

nepbritia ;  minuto  haemorrliaj^e^  in  dilTen-nt  <ir;;at)«  ;  ewelliri}^  rif  KpU^ttn  ; 

intoetiaal  changea,  obsei'ved  in  onij  case  only,  1>ut  in  this  one  very  notable, 

[nainely,    nmrkod    viisculArity,    iiiiniorou)^    hjieniorrliagt'-i,    and    superficial 

[•roeions  of  mucous  niomlirtkne  thruiighoiit  the  whrile  intuKtintil  tract.     No 

[trace  of  typhoid  lesion  was  ever  ol»!orv«d.      In  2  <mt  of  the  3  cases  .faogor 

jund  a  dctinito   orgnnisin    in    the  tinsuea  as  alrciidy  noted.      Similar 

febange«   were    described    in    the    2    cases    by   Nauwerck  (ISSl).     The 

TchangoB  in  the  liver  are  described  by  him  us  ix'^ombling  thocw  of  acute 

jUow  atrophy  in  many  respect*  ;  liver-«clle  jredueed  to  a  graimlai- fatty 

Idetritiu ;  the  epithelium  of  the  bile-ducts  shewing  fatty  change  in  a  high 

degree. 

Nature  and  Relation  to  other  Forms  of  Jaundice. — The  infective 

nature  of  the  disea^o  can  hardly  be  doubted.      The  s^iddcn  onset  and  the 

character  aiul  course  uf  the  symptoniB  suggest  this;  and  its  occnsional 

|Oecurreoce  in  epidemic  or  endemic  outbreaks  m>on)B  to  estflbliBh  it  conctu- 

ively.     Beyond  this  it«  etiology  is  quite  obscure  ;  how  much  bo  maj-  Wst 

be  judged  from  the  diticrent  names  given  to  the  condition  by  different 

obeeni'ers.     Weil  gave  it  no  name  at  all.      He  was  not  sure  whether  to 

uA  it  aa  a  apeeial  diisiuLHt-,  a  furni  "f  "  bilious  typhoid,"  nr  as  a  form 

[of  abortive  enteric  fever.      And  on  Lhesu  jHjintj^  the  opinions  <>f  Ocrman 

Eobflervers    appear   greatly  divided  —  "Infectious    or    septic    jaundice" 

i(Kraenkel);   "  Febrile  janndice  "  (Warier)  ;  "Infectious  jaundice  "  (W-ta- 

'■ilietf,  Weiss);  "Icterus  typliuens"  (Heitler) ;    "  Alwrtive  enteric  fever" 

(Haas);  "Typhus  biiiosus  nnstnui"  (Weiss). 

The  term  "  bilious  typhoid  "  has  I)een  given  to  it  on  the  ground  that 
its  characters  agree  generally  with  those  fonnerly  described  by  Grie8iit{>or 
under  the  name  "  typhus  bilioaua."  Moreover,  It  has  been  thouglit  to  be 
Jdentical  with  the  diaeaso  described  as  "typhus  hiliosns  (^r  ict^-rndes  " 
let  with  in  Alexamlria  atxl  •Smyrna.  The  iiLime  a)>pea[«  Lo  iiu-,  bow- 
ever,  to  be  particularly  inapplicable.  For  liter  observers  have  shown 
that  the  disease  described  by  Griesingcr  wjw  rwUly  rcljipsing  fever ;  in 
which  disease  jaundice  occurs  in  a  large  proportion  of  cascn  [Vol.  I.  p.  1 182]. 
And  there  are  imjwrtjuit  dlffeicnccs  between  it  and  the  Smyrna  disease ; 
in  the  latter  the  spleen  is  xisually  normal,  parotitis  is  common,  and  over 
27  [wr  cent  of  awes  prove  fatal. 

Thu  disease  cannot  be  rcfzardcd  as  an  alxjrtive  form  of  enteric  fever. 
Jaundice  is  one  of  the  mrest  complications  of  enteric  fever.     Murchison 


met  n'itli  only  4  casea;  Jetirier  nuver  iritb  ona ;  Liobenneistcr  witli  26 
out  of  1430  cases ;  Clriesinger  with  10  out  of  GOO  ciwes.  Moreover,  wlieii 
jauwlice  does  occur  it  is  not,  as  in  the  condition  now  under  cousiJ^rACiun, 
at  the  outset  of  the  disease.  Liwtly,  in  the  necropsies  recorded  typhoid 
lyaiunB  have  not  lie«n  noted  ;  iind  although,  as  in  other  fomis  of  JHtnidice, 
the  Ulotxl'seruin  muy  cliiin|)  Bitr-illxtt  tyjiktjgus  ovon  in  dilution  (Eckhardt) 
this  is  not  constants 

These  poaribilities  being  excluded,  there  remains  only  the  quostion 
whether  the  condition  ia  to  Iw  regartlod  as  a  special  disease,  or  as  one 
form  of  "  infective  jaundice."  The  ovidence  iip|keiira  to  luo  to  be  against 
the  foiTiier  and  in  favour  of  the  Utter  view. 

The  closest  relntionH  of  the  ilisoaae  appear  to  be  with  other  Eonus  of 
"infective"  jaundice  such  as  ;u-e  mut  with  sporadically  or  tiiidemicallyi 
both  in   this  country  and  abroad,  and  more  especially   with  upomdio 
forms  of  yellow  fever  in  Ameiica. 

Neither  in  the  sjrmptomfl  nor  in  the  morbid  changes  deseribod  as 
Weil's  disease  is  there  anything  easentuiLly  chriractcristic.  They  ure 
those  of  n  severe  icterogenetic  poLsoti,  more  severe  than  that  found  in 
epidemic?  of  onb'njiry  catjLrrhn]  jiiuiidice,  and  in  most  cases  not  so  s«vpro 
as  that  ohwrvod  in  eases  of  "  malignant "  jaundice  (icteniB  gravis).  Ita 
relations  to  both  these  varieties  of  jaundice  ai-c,  however,  manifest.  Thus, 
I  find  4  cases  recorded  (von  Fetter,  1882)  amongst  soldiers,  three  in 
August  and  one  in  Sept^^nilN^r,  in  certain  rooms  of  a  btirmck  in  which 
there  had  been  an  oiitbrealt  of  epidemic  (catarrhal]  jaundice  from 
Fphnmry  to  June  of  the  »anio  year;  (iiio  of  those  atlackfinl  iu  Augunt 
haviiig  Buffered  from  "  catarrhal  "  jaundice  in  Juni*.  Ou  the  other  hand, 
the  aymptoms  and  poat-murtem  appearances  in  severe  fatal  oases  are 
absolutely  indistingiiishalile  from  those  of  severe  cases  of  icterus  grans. 
In  two  of  Jaeger's  cjists  even  tyrosine  crystalB  were  found  in  Che 
urine. 

It  appears  to  me,  then,  that  until  the  nature  of  the  infecting  agent  can 
be  doteniiiiied,  no  advantage  h  to  be  gained  from  regarding  a  condition 
which  prolwlily  owes  its  origin  U*  diirn-ent  iiifoctivo  agunta  in  ditVrrent 
localities  as  a  special  di8<*nse,  or  in  giving  to  it  the  nauic  of  any  one 
observer.  The  older  name  of  "  infectious  jaundice  "serves  sufficiently  to 
deHiibe  it. 

Aa  regards  the  character  of  the  jaundice  itself,  it  remains  to  point  out 
that  there  is  a  striking  similarity  Ijetweon  it  and  thnt  proilurihle  experi- 
mentally in  dogs  by  toluylenc diamine.  Great  swelling  of  spleen  and  liver 
and  nftphritic  cluuigfls  are  corifitAnt  features  of  thf  action  of  this  drug. 
\VIien  iiu'jje  doses  are  given  I  have  found  that  cotusideniblc  fever  is  also 
present.  Post-mortem  the  changes  are  identical,  the  bile-ducts  being  dis- 
tomled  with  bile  ;  and,  most  strilcing  of  all^  the  duoilenura  ahpws  in  eertjiin 
casBK  the  mai'1ce4l  riuigestjoii  which  I  have  dcacri))>Rd  Jis  chatacteristic  of 
the  Hctitin  of  toluyIenedi.iiuiiie. 

Symptoms. — The  chamct^r  of  the  riiacase  in  Weil's  original  cases  wu 
that  of  a  sikat'p  febrile  ftllack  coming  on  suddenly,  with  or  wtlhout  rigon, 


followwl  ou  the  second  or  third  day  by  Jaundiw*,  swelling  of  liver  nttd 
gploen.  ami  n«'|»hriiw  ;  marked  Iiy  aever«>  iiftrvoiis  symptoms,  und  ending 
gTHfltiAlIy  in  recovon'  about  the  tenth  or  Bfteeuth  d:iy. 

The  disease  bogiiis  with  fever  with  or  withom  rijiors,  extreme  dehility 
luu]  jcfiu-raj  nLiIu-ise,  pninfid  sensations  or  violent  muscular  pnins  in  the  hack 
and  linilns,  toM  of  ;i|ij>ctiLe,  tjiirst,  nsimlly  diarrhneii,  hwtfljichc,  giddiness, 
arid  dtatm'l>ed  &lcep.     Thuse  symptoms  trittniiuio  in   inti'ntiity   for  a  duy 

two,  the  weakness  becomes  more  marked,  and  to  the  other  nervous 
distiirlmiucA  there  arc  ailded  alight  dcliriiiin  :iiid  somnolence.  On  or 
uftcr  the  third  day  juundiiMi  a|ipf»rK,  with  Tiinrkrd  Pu-fiUing  and  lender 
oi  the  liver  and  enliirgemont  of  the  spk-eu  ;  and  the  urine  bci-omeH 
huminouB,  and  shews  the  otiicr  changes  characteristic  of  nej'hritis.  In 
the  digestive  system  the  disturVwrict-s  are  well  murkod — furred  tongue, 
sometimes  vomiting,  diarrhoeji,  or  constipation,  sometimes  libdominid  pains 
and  uneasiness. 

All  the*e  symptorai!  continue  for  two  or  three  dnys  more,  and  then 
gradually  subside,  impi-ovement  setting  in  on  the  fifth  to  th<>  eij^hth  day. 
The  (■■iii[>emtiin>,  which  iias  remniiied  hi^h.  fulls  gnidually  to  the  normal 
attoiit  the  t*'r»lh  day,  the  jaiitulice  gmdiudly  disap](ei»rs  along  with  the 
other  Aymptrtms,  iiml  coiivalHKcciice  licgins. 

The  conralcscenee  may  be  uninteniiptcd  ;  hut  in  a  certain  number  of 
according  to  (Quincke  in  40  per  cent,  after  an  apjrexial  period  of 
One  to  seven  duye,  fcvw  vetnirs,  lafiting  five  or  six  daj's,  and  uaually 
nU«nded  with  recui-renee  of  junndiw,  swelling  uf  liver  and  spleen,  and 
ulhuuiiiitiri.1. 

Convale^ence  is  in  all  cases  sIqw,  the  paiienl«  Iwiug  left  much  reduced 
in  strength  for  many  weeks  after. 

Thr  jann'iii-f  XsatA  about  fourteen  days,  and  disappears  slowly,  liile 
pigtQont«  are  abntuUntly  iiresont  in  the  urine ;  hilc  acids  are  also  sometimes 
present.  It  'm,  attended  by  swr-lJiuf)  aud  tfHdrnii:>s  of  Hi^^r,  eorrvi^^ioiiding 
in  degree  to  the  degree  of  jaundice,  and  gradually  disappearing  with  ihe 
tatter. 

In  all  cases  there  is  also  notable  tnlttrffement  of  the  Mp/c^ii,  iiK.'(jgiiiiBil)le 
at  the  very  outset  i>f  the  fever  even  before  the  jaundice  appears,  and  hunt- 
ing lu  long  as  the  fever  lasts. 

The /erfT  is  a  constant  symptom  and  is  iHually  high,  reaching  103' 
or  !04"  F.  in  tho  coui-se  of  the  second  or  third  day,  and,  with  flight 
(iKiniing  remissions  nf  nbouL  a  degi'ee,  it  rcnuiins  high  for  sevend  days. 
Then  Iwtween  the  6fth  ami  ninth  days  it  begins  slowly  to  fall,  and  reaches 
the  normal  about  the  ninth  or  iwclfth  day. 

Thf  pulse  corresponds  to  the  fever,  is  usually  rapid — 110  to  120, 
sometimes  even  136.     When  jamidicu  appeors  it  liccoraes  slower. 

AVrrMM  stpiijitoms  are  very  prominent  and  coiiatsint.  They  inchide 
headache,  giddiiu-ss,  great  pi-nitration,  and  more  or  htss  delirium.  But. 
perhaps  the  nio^t  striking  symptom  of  all  h  the  mu»^'ular  jmiiis,  cK|>eci- 
idly  in  the  calves  of  the  legs  ;  these  are  sometimes  so  scvt^re  that  thoy  put 
the  other  subjeetive  symptoms  into  the  bttckground.      The  jMiins   occur 
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Rponuuieoiialy,  and  are  greatly  increased  by  mavemontA  juid  by  palpation 
ni  tha  muscles. 

Krjihrili.^  in  almost  conaULnt,  anil  is  cviiioiiood  by  Hlhiiminuria,  prewnce 
iif  [-pitliolifLl  uuLs,  iukI  gnaiHtimfit  )>Io(k).  Tu  occurrona!  ooindiies  willi 
the  enlargement  of  the  spleen,  .intl  ii  miially  sub&idca  witb  the  latter. 
Some  albuminuria  often  jivrsiflts  for  a  long  time  during  convalescence. 

Occjutional  symptoms  oWr^'od  have  bccii  mfh<^  ru«eola,  erythema, 
puqium,  hetTJCs,  and  in  a  few  cases  epistajit,. 

Diagnosis. — The  distinction  from  relapsing  fever,  wliicb  resembles  it 
in  spver.ll  pjiriiculars — the  jaundice  luid  the  liability  to  rela[»c-» — ftin  be 
made  by  examination  of  the  bLoot!,  M-hich  is  sterile  in  M'cirB  diwose, 
and  ahews  the  ^pirrnhtiria  iil^ermrkn  in  relapsing  fever.  The  diagnosis 
from  enteric  fever  biw  Ix^t-n  infiilrntally  reft-iTuil  to.  Mild  cases  of  yellow 
fuvur  nre  mndi  likn  Wnil's  dis4uts«. 

Prognosis  is  gcDcmlly  gu<Kl.  In  Alexandria  the  mortality  has  varied 
from  10  to  60  {wr  cent  (^mlvith).  In  14  ca»e»  in  Germany  tbt^re  vers 
.1  deaths. 

Treatment  c<mi^iii;t«i  in  rt'st  in  lx>d,  a  milk  dii-t,  an<1  milil  int«!j;t!iuil 
anti)H'ptic£  by  the  mauih.  Copious  eneman  of  wat«r  have  been  i~eeom- 
mended. 
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ACUTE  YELLOW  ATROPHY  OF  LIVER 

D>  WnxLiM  Ui-KrtK.  M.D.,  F.R.C.P.,  kik)  Z.  I.  Sruiooii,  M.U.  F.R.C.I\ 

Synonymh. — IfJ>re  gma,  Ifteriu  tgphoid/s  (IjebertX  //l-Hfa  purcncJi^maUm 
Jlfpaiilis  (Foeratcr),  Iciirt  fUmoirkagUfiii:  tsstwil'd,  PttnmfJiyimiloie 
/ff^wrttlion  li'T  Leber  (Liebermewter). 

Dennltion. — An  lurnte  liisease,  probably  of  toxic  origin,  rlianicf^riFwI  by 
jnunditv  in  .iKHOciiition  wiUi  sevtm*  ceiwbnil  wymjiUiius,  lilaclc  vomit,  .ind 
locmurrb.'^t-.s ;  and  by  ext.roniK  diiiiiiiiiliun  in  tlie  size  of  thu  liver  due  to 
porcnclijiuatuiu  d^eneration. 

History. — The  disease  waa  probably  not  unltttown  to  earlier  writ-ors, 
but  only  a  fen-  cases,  nnd  these  of  doiibU'ul  nature,  mv  reconlud  nntil 
die  last  c«ntiiry,  no  accuunt  of  any  coah,  according  to  Dr.  Wickhiun 
1jt>gS,  Iwing  found  wirlier  than  1616.  One  of  the  first  to  de)H:ri}w  cnaei 
presenting  the  feature*  of  this  disease  wax  Morgagni.  Fljtrly  in  the  nine- 
tcenih  century  ohacrvations  were  made  by  the  Dublin  jihysietane,  L'iievne 
(1818),  O'Bi-icu  (iHlJt),  and  Marsh  (1822);  and  in  Edinburgh '  by 
Abercroiubio  (1^:28).  One  of  the  earliest  and  fiilloat  dcAcriptiouB  of  the 
duwM,  however,  was  that  given  by  Bright  (l)S3(i),  whose  uecouiit  must 
\>e  regarded  as  the  first  recognition  of  the  diseaAe  as  a  deBniie  syniptom- 
groupi  He  described  it  as  a  diffiwe  "  JntlnniraiLtion"  of  the  8ub«lHiicc  of 
the  liver  afTcctiiig  the  glandtdar  8ii1)8tntice  more  than  the  connective 
tissue,  leuiling  frequently  to  nutrked  diminution  in  the  fixe  vt  thu  oi'gan, 
causing  jaundice  associated  with  severe  nervoiu  symptoms,  and  a  special 
teudency  to  haemorrhage. 

The  history  of  thct  diiiease,  under  the  title  it  now  lienni,  dates  from 
1H43(  in  which  year  liulcitanKky,  iMiAing  his  deserijttion  mrtinly  im  the 
naked-eye  appeiinmci^^  presented  by  the  organ,  dK&cribed  it  under  the 
naniti  arute  yellow  ati-ophy.  A  few  years  later  iht?  chamcteristic 
microecopic  npitearances  significant  of  degeneration  of  the  bvcr-cells, 
were  described  ;  first  of  all  by  two  English  nWrvenj — Busk  ( IHJ.i)  and 
HainlHvld  Jnnca  {IS47).  In  France  the  first  full  accotmt  of  the  disease 
waa  given  by  Ozanam  (1849).  under  the  title  of  a  "fonm;  grave  de 
I'ietere  essentiel. ' 

from  this  time  onward  obaervationB  accumulated.  Lobert's  study  of 
the  diseiuic  ( li<r>4)  was  biised  on  72  roeurded  caacs  of  ictfnis  ffraris,  many 
uf  them  of  iluubifiil  nature.  lie  re;^arded  the  condition  as  a  general 
disorder  rather  than  as  a  special  disease  of  the  liver,  and  preferred  to 
name  it  icterus  typhoides  ;  this  view  was  propounde*!  about  the  same  time 
by  Buhl  also.  In  the  first  edition  of  his  well  known  work  on  Ztixethiea  if 
ihe  Liffr  (|sr>H),  Frerichs  based  hi*  account  of  the  (lisciise  on  a  study  of 
13  ca&ea  which  had  come  under  his  own  observation,  and  31  recoi'ded 


Kwo-i.  The  fiiiriilarity  lietwoen  the  morbid  changes  found  in  the  liver 
and  kitltiuy  in  ttiiii  iliawisc  mid  lliosa  produced  by  jiIioRpliorus  imisaiiing 
was  first  pointed  out  by  Itukitansky  (18A9).  Ijiter  im^nirUnl  contribu- 
tions to  the  study  of  the  disease  were  made  by  AVundci-Iich  (I860), 
Wsgner  (1»62).  Liebtnncisicr  086-1). 

Wiigner  was  the  lii-at  \*>  auggowt  tluit  niiiiiy  chmm  of  th»;  fli>4(>aHe  miirbt 
really  Ijk  unrecoguised  ca«08  of  phtwphorua  puiHOiiiiiy.  l.i«b<!riiieisler 
deecnbed  10  oiaob  obeerv(.>f)  by  himself,  .-utd  nude  a  study  of  nil  the 
case*  of  icterus  gravis  on  record  (177  in  number  locoixlcd  by  eighty-two 
authors),  tittod  to  tbro^r  »ny  tight  on  the  relation  between  that  condition 
and  luute  yellu^v  atrophy.  In  1880  appeared  the  works  of  Dr.  Wickbam 
Legg  and  Thier-felder,  the  former  hiise*\  on  the  study  of  100  cases  recorded' 
up  to  1670-77,  and  the  Utter  on  U3  ca»ea  recorded  up  to  the  aama^ 
date, 

Ettoloery, — Acute  yellow  atrophy  must  tie  ranked  among  the  rarest 
of  diHuiuies.  Tt  is  stililom  met  with  evpti  in  the  hu'^eat.  biwpiud  pmctice. 
Out  of  25,700  caMus  admitted  during  nine  years  into  the  Ixiiulon  Fever 
UoapitiU  at  a  time  when  a  brown  tongue  and  delinunL  constituted  a  sure 
pas8i>ort  to  iidmisRion,  Murchison  ouly  met  with  one  case.  At  the  Johns 
Hopkins  HoKpital,  Bidlimure,  there  huve  been  3  casus  only  (Thayer). 
FiiMir  caaos  havo  oonie  ueider  our  own  notice.  In  1880  Tliierfehler' 
estimated  that  the  total  number  of  recorded  cases  was  about  200 ;  in 
IHd')  one  of  UB  (W.  U.)  collected  50  additional  cases,  in  1899  M'i'hedi-an 
collected  29  more,  and  in  1903  Best  estimated  that  the  total  number 
reeoi-dotl  tanie  to  about  .'iOO. 

^■iffe. — One-half  of  the  cases  of  acute  atrophy  havo  boen  met  with 
between  the  ages  of  twenty  and  thirty,  but  no  a^o  is  exempt.  It  is 
very  rare  in  childhood  below  the  age  of  ten  :  out  of  343  cases  collected 
by  Thicrfelder.  Wickham  Legg,  Lelxjrt,  and  Hunter,  21  occurred  in 
patients  under  that  age.  Skonuin  (pioles  7  recoiiled  cases  in  new-born 
infants.     Below  ten  and  al>ove  forty  the  number  i-apidly  diminishes. 

Ne-j:. — The  influence  of  sex  is  undoubted,  females  greatly  preponderav 
ing  among  those  attacked.  Between  the  ages  of  twenty  and  forty,  when 
the  liability  to  the  disease  is  greatest,  the  pro[x>rtion  of  females  to  males 
attacked  is  exactly  double.  This  great-er  liability  is  connected  with  the 
O0CUiT«mi:e  of  prHgniuicy.  Out  of  164  Ki^eti  in  women  cullectixl  by 
Thierfiilder,  Frerichs,  Wickham  liCgg,  and  Hunter,  (JG  were  pregnant 
or  suckling.  The  resistance  of  the  liver  appears  (o  Iw  low  in  this 
(^nditiun,  for  epidemics  of  catarrhal  jaundice  are  [lartiL-uIarly  fatal  to 
pregnant  wnnicn.  Thus,  in  the  i'[iid«niir  whieli  rKMiurrwl  iti  \rarLiriitpie 
in  lSr»8,  rfiKirt«Hi  by  fJallot,  thcAc  wBre  the  only  wivere  trntrerera,  and  no 
fewer  than  20  died  icfter  altortion.  The  toxaemic  vomiting  of  pregnancy 
is  fre/juently  acconipatii«i  by  degenerative  lesions  of  the  liver,  and  many 
caacs  have  bei;n  oti^erved  lo  U>rminal4>  in  ai;utt!  yellow  utmphy.  ludeod, 
since  all  gradations  have  been  obsen'twl  between  the  two  eomlitions,  both 
in  the  clinical  picture  and  in  the  |jul1io logical  changes,  it  has  tieen  asserted 
by  Stone,  and  by  Kwing  and  Wolf,  that  tbay  are  the  same  dtseaae. 


^JHHto^tfloir  atrophy  has  been  ohsei-red  as  early  na  the  sixth  week  nf 
prognftncy  (Whitridge  WillinmR),  but  i*  most  tnminon  in  tlip  eecond 
half.  Even  in  pregnant  women,  however,  the  disease  ia  very  nuc — 
onty  1  in  245,000,  according  to  otie  observer  (Braon).  or  2  in  33,000 
{Spaeth). 

Siq>hiJi3.~~\n  ft  small  proportion  of  coAes  b  definite  relation  has  Ikwo 
found  Iwtweim  sj-philis  uuil  anite  yellow  atrophy,  which  appears  to 
follow  u}K)n  the  mtld  jaundice  (tccasionally  observed  in  the  secondary 
stage.  Dr.  Kolleeton  has  collected  28  cases  of  ;>o)it-8yphilitic  iictitc 
oixuphy  nf  the  liver,  and  jMintH  out  that  this  eiKi<liC.ion  is  pi-obably  to 
be  n^iirdvxl  as  nn  nciito  degeneration  tcrminiittnj;  a  [H-rieellulai-  ctrrho8i». 

Jleuitol. — In  a  certain  nnmbi-r  of  ca«« — in  13  oot  of  Thierfelder'i 
H3 — the  disease  occuned  in  patients  who  were  or  had  been  heavy 
drinkei^ ;  and  in  6  of  the  13,  the  attack  had  followed  a  period  of 
uniidualiy  heavy  drinking.  Ah  pointed  out  by  Liebernieister,  ihe 
habitnal  use  of  alcttholiu  drinks  favoure  a  certain  degree  of  paren> 
i-hymatons  degeneration  of  the  liver. 

Acute  yellow  .atrophy  hus  occasionally  been  obaervod  to  follow  an 
operation  and  has  been  ascribed  to  shock.  It  is  possible  that  some  of 
these  cases  were  due  to  the  action  of  chlorvfunn  upon  the  liver.  EvL*n  in 
health,  the  ailniinistration  of  chloroform  in  anlmuk  can  cause,  if  re|>eatc(], 
an  acnt4!  nccro^tis  of  the  liver. 

Othn  IlrpatU:  Diseasus. — The  disease  occurs  not  only  primarily,  as  un 
Bcut«  process  in  poreons  previously  in  gootl  health,  but  also  secondarily 
in  pernins  already  the  subject  of  liver  diswise.  Caaea  are  rwconlwl  in 
whirh  it  oeciimtl  secondarily  Ut,  or  was  HU[H?nitlile<1  to,  ciiihoeis  of  the 
liver,  long  persistent  biliary  obstruction,  or  chi-onic  fatly  change;  but 
there  is  no  evidence  that  these  morbid  conditions — which  aft<r  all  are 
relatively  veiy  common — have  any  special  cimsativu  relaiittn  Ui  the 
disease,  except  in  fv>  htr  as  Ibey  induce  an  unht'jttthy  stal-i:  of  the  livcr- 
cell,  or  reduou  the  amount  of  liver  tiasnt!  (oiiThnsis).  It  must,  however, 
be  remembered  that  somu  librosis  of  the  liver  is  to  be  cx|wct4.'d  in* 
prolongi'd  cases  of  acute  yellow  atrophy.  Wo  have  alrcwiy  referred 
to  pregnancy  and  syphilis  m  disposing  causes.  No  line  can  be  dmwn 
Vtctwcen  these  instances  of  acute  yellow  atrophy  added  lo  pre-existing 
disonh.T  of  the  liver  of  various  kinrls,  and  the  cliu«  of  cases  indndtd 
under  other  \'arietiea  of  icterus  jji-avie. 

Mental  Enxofiiin. — That  an  antecedent  morbid  condition  of  the  liver- 
cell  is,  however,  not  nec*!w«ary  for  the  (xvnirrence  of  the  diKca*«i  is  clejir, 
because  in  (he  majority  uf  cases  it  attacks  gioople  pruviously  in  robust 
health ;  and  in  a  considerable  proportion  of  these  the  only  cause 
aasignable  bun  lieen  the  influence  of  fright  or  some  depressing  emotion. 
Out  of  I^ilwM't's  72  casc-si,  13  were  assigne<]  to  the  latter  i-ausi! ;  as  were 
16  out  tjf  100  oollecN'd  \\\  Pr.  Wickham  Lci^  :  ajid  oiiL*-tenth  of  the 
cases  Jiccording  to  Tliierfelder.  Most  of  these  were  in  women.  On 
the  basis  of  such  cases  some  authors  surmised  that  acute  yellow  atrophy 
is  a  nervous  disease  ^von  Dusch),  or  at  any  rat^;  that  depressing  emotion 


pluys  a  (irc-oniiiient  part  lit  iu  oiUBatinti  (LiebRrmeister).  It  must  be 
i-eniflm'bertxl.  however,  that  tho  pregnant  ooudiiinn,  during  which  ii 
considerable  proiwrtion  of  the  cases  ocouiting  in  women  arise,  i»  often 
accompaiikNl  by  cmotiunal  <tigmrbanCQ.  Among  recent  cuw  two  only 
arc  ascrilnjd  l«  mcnt.il  shock,— one  in  a  pregnant  woman  aged  twenty- 
four  ([Iiiywanl,  1890) ;  one  in  n  man  aged  for(yK)no  (DucliworthX  fb'> 
saw  his  own  child  run  over  in  the  street ;  on  the  following  day  bo 
bMame  jaundiced,  and  four  weelu  later  tho  acute  symptoms  set  in. 

Toric  /)tjtnnw;s. — It  is  when  we  come  to  di«cu*ji  the  relations  of 
Hcut«  yelloiv  atrophy  to  other  fonns  of  severe  jaundice  that  we  find 
sunie  light,  thrown  on  tho  proljnhlo  etiology  of  tho  dieeasa  The 
Ajmiptoma  shew  Bn<:h  a  general  rcHcmblance  to  those  of  phospbonn 
poisoning  that  some  observers  have  regarded  cases  described  as  scute 
yellow  atrophy  as  really  due  to  undetected  phosphorus  ]x>isoning.  The 
difToreneea  lietween  these  two  conditions,  duBcrihed  heU>w,  together  with 
thn  aTiseiice  of  any  eviilenco  of  ingexlion  of  phos])honis  in  most  cases  of 
acui*  yellow  atrophy,  shew  that  phosphorus  p«ii8oning  and  jit-ute  yellow 
atrophy  arc  not  ideniicul ;  nevertheleaa,  they  resemble  each  other  so 
closely  as  to  iiuliutte  timt  thi!  lutter  like  tlic  fnmier  is  duo  to  the  nclion 
of  a  }iowerful  poison. 

(■'urther  ERipport  is  lent  to  this  opinion  when  we  consider  the  close 
affinities  between  this  disease  and  other  forms  of  severe  jaundice,  in  which 
the  action  of  specific  imlsons  is  undoubted  ;  «nch,  for  example,  as  yellow 
fyvor.  Tho  resemblances  between  yellow  fever  and  acute  yellow  atrophy 
are  many  and  strikinj;,  so  as  even  to  suggest  to  some  al»«crver8  tbit  the 
latter  ma}'  be  nothing  more  or  less  than  sporadic  cases  of  the  former. 

And  so  it  is  with  regard  to  other  forms  of  severe  jaundice — ictenu 
gravis — whether  oceumng  sporadically  or  in  epidemic  form.  Many  such 
ombrenks  of  icterus  gravis  have  now  been  recorded,  by  Budd,  Graves, 
Carville,  and  others,  Bonietinies  widespread,  sometimes  limited  to  a 
single  household  ;  and  the  more  severe  of  these  proRcnt  many  of  the 
le<»tnre«  uf  acute  yellow  atrophy,  including  tho  nervous  distiirlvincos,  the 
ha^-mnrrhagea,  and  the  disintegration  of  the  liver  tissue  in  fatal  cases. 

Amongst  the  44  rertmt  canes  of  acute  yellow  atrophy  collected  by  one 
of  IIS  (W.  H.),  no  fewtr  than  9  (all  in  pregnant  women)  are  roconled  by 
three  Australian  observers  in  districts  xvhcre  epidemic  outbreaks  of 
jaundice  wem  comparatively  common  (Broken  Hill  Proprietary).  Two 
of  these  easet^  carefully  de-scril>e<I  by  Cwe<i  and  Sc<>t-Skirving  (1HK1>), 
occurring  at  8  and  H^  months  of  pr-egiianey  resixsctively,  are  uftiM^cially 
worthy  of  note,  inasmuch  as  they  presented  all  the  eliuieal  features  of 
acute  yellow  atrophy,  including  diminution  of  liver  dulneas,  yet  ended  in 
recoverj'.  In  one  leucine  and  tyrosine  were  present  in  the  urine,  in  the 
other  the  symptoms  included  severe  nervous  phenomena,  petechiae  over 
tjic  limbs  and  trtnik,  and  eolTee-ground  vomit. 

The  ronemblance  I>etweon  acute  yellow  atrophy  <A  the  lirer  and 
fatal  case«  of  icterus  graWs  is  thus  exceedingly  striking.  It  extends 
not  only  to  the  clinical  features  and  course  and  m^vbid  anatomy,  but 


also  to  the  occasional  endemic  charactcri  of  the  former  Hisoaae.  The 
reaeuihlnnco  is  ao  striking  a»  to  render  ii  probable  Utut^  in  iliu  one  as  iu 
the  other,  toxic  influences  or  ugeuciea  uro  at  work  ;  this  pri!8iimpiion  is 
the  stronger  in  ictenis  gravis  on  account  of  iu  eompaiutively  frequent 
oociurence  in  entlemic  ami  even  in  epidemic  form.  Of  what  nature 
these  toxins  miiy  l>e,  we  know  us  yet  nothing. 

In  Kirivirig  nt  this  cunrlusion,  wliich  api>cHr8  to  he  most  in  consonance 
with  the  thtlsL,  it  is  not  neretuutry  to  press  it  so  far  a«  to  aBsntne  that 
the  toxic  agencies  arc  specifically  the  same,  and  difforont  only  in  degroa. 
On  the  contrary,  the  occasional  occurrence  of  acute  yellov  atrophy  in 
emluniiv  form,  a»  in  the  ca.'ses  alxive  de^crihcd,  lurnis  support  to  the 
\'iuw  tluU.  it  is  a  Kjiecific  form  uf  ict'isrua  gnivis. 

Horbid  Anatomy. — The  chief  change  is  presented  by  the  liver. 
This  is  i-educed  in  size,  sometimes  to  a  ffreat  degree,  ami  is  found  lying 
collapHcd  with  smooth  surface  and  wrinkled  capsule,  fallen  away  from 
the  rihs  in  the  right  hypochondrinin.  Both  on  the  surface  and  on 
section  it  shews  a  numlwr  of  onuige-yellow  patches  of  varying  size  and 
outline,  distributed  ii-regularly  through  its  suhstance ;  in  these  ai'eas  the 
lobules  can  only  he  ma<le  out  with  difficulty.  The  remainder  of  the 
Urar  is  of  re<]ilish  colour,  of  uTiifoimly  soft  consistence,  and  its  lohulos 
are  indistinguishable.  The  red  ai^as,  usually  more  marked  in  the  left 
loljc,  arc  thoeie  in  which  the  flegeoerativo  procoes  is  most  advanced,  the 
capiUiiries  being  exposed  by  the  deatniction  of  the  [wrenchyma.  Small 
huemorrbagw  may  be  prosent  midor  the  capsule.  Tliu  larger  bile^JuctB 
coiibtin  mucus  only  ;  the  gall-blnddcr  frequently  contains  some  bile. 

The  nNluction  in  size  is  variable,  but  anttmnU  on  the  average  to  one- 
third  or  more.  In  '2f*  aihilt  ca-^uR  collected  by  om*  of  lis  (\V.  II.),  in  wIul-Ii 
the  weight  of  the  liver  was  recorded,  in  fi  it  was  bf  low  .10  or.  (the  average 
normal  weipht  being  50  oz,).  in  19  between  30  and  38  oz.  It  has 
lieen  !ingge!it«d  that  the  size  of  the  livt^r  deftcnds  u{xm  the  dum-tion  of 
the  di^oaHU,  that  it  la  large  at  an  early  Htagu  and  Kniall  biltir.  In  our 
opinion  the  facts  lend  no  deliniti'  HiipjHirt  to  thij<  opinion,  for,  evciL  in 
patients  who  h;ivc  died  four  days  after  the  first  aj-mpioms  were  noticed, 
the  liver  has  l>een  found  much  reduced ;  and  in  a  ease  recon.le<l  by  Sir 
\V.  f'burch,  in  which  the  iluration  of  the  disea.s<t  fn>m  suirt  to  fini«]i  wji« 
five  days,  the  liver  weighed  only  S2  oz. 

In  some  casva  the  dii^eiLse  does  not  prove  futid  or  is  prolonged  for 
many  months,  and  when  anopportunity  of  examining  the  liver  is  atlbrded, 
evidence  of  the  destructive  proccM,  and  alao  of  regt-ncration,  may  Iw 
found.  Compensatory  hyperplasia,  duo  to  proliferation  of  the  cells  of 
the  liver  and  bite-duct^s,  may  give  rise  to  nodular  maasoe  resembling 
Hdefionias.  These  regenerative  changes  have  been  npedaUy  investigutcd 
by  Marcliand,  Meder,  Siroobo,  W.  G.  MacCiillum,  and  Muir. 

The  appearances  on  mkroecoineid  rjtimmaiUni.  ^'ary  in  dilferent  cases 
ami  ill  dilffsrent  jiarlH  of  the  liver,  accoitliiig  to  the  degree  of  necrosis, 
III  the  yellow  areas  the  cells  are  swollen  and  tihew  some  fatty  change. 
Ai  ^rill  he  seen  later,  analysis  shews  thai   there    is  no  or  very  little 


incraasQ  in  tite  iiniDunt  of  fat  in  tho  livor.  The  Appearance  of  tIrop1at« 
ia  doe  to  ihe  VaI  becoming  more  ^-isible.  Apparently  this  is  charact eristic 
of  at)  early  stage  of  poisuuiug  of  the  liver-cells,  for  Siud  bajs  ns-'eiitly 
shown  that  when  phos|jlu>ruit  is  injuctcil  inti>  the  porUil  voiii  ibu  tintt 
eOect  of  llio  poison  is  to  cuiisu  fat  to  become  microseopically  obvioua, 
without  any  increase  in  it«  quantity.  The  nuclei  stain  badly  »ud  ^tre 
obseiTed  to  \>q  breaking  domi,  trbiUt  the  cytoplasm  is  gninulai'  and 
ooncajns  small  qnimtitie^  of  bile. 

These  dcgenemtive  change*  usaally  begin  in  the  periphery  of  the 
lob<ile  and  advance  towards  the  centre  (KolloKton).  In  some  caRe»,  and 
coDStAiitly  in  tho6d  occun-ing  a*  a  ftetjucl  to  the  toxaemic  vomiting  of 
pregnaucy,  the  change  Wgins  in  the  centre  of  the  lobule.  The  cells 
lining  the  bile-ducts  proliferate,  break  do^ni.und  bluck  the  ducts,  causing 
jannilice. 

In  the  red  areiis  the  liver-cells  have  disap{)eared,  a  finma-M'ork  of  the 
stroma  and  c<ipillario«  Itoing  laft,  atntaining  fragments  uf  nuclei  ami  red 
cells.  At  the  {wriphcr}'^  of  the  lobulea  attempts  at  regeueratiun  may 
be  seen  to  hike  pW'c  fri>m  the  bile  capilliirie!)  in  the  less  iu:uU>  ciuics. 
Liver-eelU  shewing  karyokinuHis  arrange  theni»clveK  tii  rows,  and  In  cjism 
(if  longer  duration  give  rise  to  the  above-men lioncnl  nodules  of  newly 
formed  tissue  which  project  on  the  surface  of  the  liver.  The  region  of 
the  portal  canaU  in  liliio  often  the  seal  of  a  small-celicd  intiltraiion. 

On  rhtmieal  exitnunatiun,  the  liver  has  butfii  found  to  contain  a  large 
number  of  the  products  of  liy<1ro1v»iK  of  protein.  Leucine  and  tyrosine 
have  long  been  known  tt»  bo  pi-esent  in  the  liver  in  many  ciiscs.  Prof. 
Gttmgee  in  1881  estimated  that  thera  were  10*8  grains  <'7  grams)  of 
leucine  and  56  gmina  (O-l  grams)  of  tyrosine  in  thi?  whole  liver. 
A.  Taylor  (190*-')  obtained  ■.'l.'j  grams  of  leucine  and  C  of  a>tpHrtic  acid. 
A  thorough  aniilyei-s  of  the  liver  by  modem  methods  hoa  recently  been 
uuide  by  H.  titdeon  WelU  in  a  case  of  a  young  man  who  died  six  week» 
after  the  onset  and  two  weeks  after  the  symptoms  became  severe. 
A  considerable  aiuount  of  disintegration  of  protein  had  taken  place,  witli 
the  formation  of  hiatidine,  lysine,  leucine.  tjTOsine,  glycoroll,  alanine, 
proline,  glutjiminic  acid  anil  a^partic  ju-id,  xanthine  and  hypoxantbina, 
a  Kulpliur-coiitahiing  coui|>ouml,  and  sntall  quantities  of  proteoses  and 
peptone  were  also  found.  Nearly  a  third  of  the  nitrogen  was  in  a  waters 
soluble  non-prt)U.'in  form. 

Thi»  i^nditioti  ehuws  a  striking  reKembhmce  to  the  sclf-digostion  or 
autolysis  of  cells,  which  occurs  after  death  or  when  the  circulation  is 
arrested  duiing  Hfe,  by  the  proteolytic  and  other  ferments  found  in 
all  tissuea.  This  autolysis  is  doubtlej^s  always  going  on.  but  in 
health  now  material  is  brought  lo  the  cull  to  make  up  what  is  lost,  and 
autolysis  is  held  in  cheek  by  the  alkidine  reaction  of  the  tissues,  and 
probably  by  antt-ferments  contained  in  the  blood  serum.  The  chemical 
producu  of  the  autolysis  of  the  liver  are  precisely  those  detailed  above 
as  occurring  in  acute  yellow  atrophy.  It  appears,  therefore,  that  in  this 
disease  the  toxic  inQuence  acta  on  the  liver  in  such  a  way  as  to  inhibit 
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the  recuper-atire  powers  oE  the  coUs,  and,  probably  by  diminishing  the 
alkAliiiity  of  tlie  tisanes,  sets  autolytic  fertnonUt  fre«  to  break  dou'n  the 
biopliisni.  Thi.<  comjiosition  of  tbu  insoluble  pixitcins  rcmiiiniiig  in  tho 
liv«r  is  iiiiiiHecttHl.  The  ]»n)|><»rtioii  of  Itsritbin  is  diminishe*! ;  no  freo 
lactic  acid  or  volutilo  fatty  lu-ids  ari*  found.  The  ]>ci'cflntag<>  of  fat  is 
nonnaJ.  There  is  a  considerable  increage  of  phosphorua,  ultribut^d  to 
the  cUyivajj^  of  niiclein  bodies,  nnd  of  iron  due  to  deposition  of  blood 
pij^cnt.  The  yellow  colour  uf  thu  ttsHuo  in  due  to  bilinibin,  niid  turns 
gretui  upon  imnioi^lun  iu  an  oxtclitiinj^  agent  sueh  a*,  potu&i^iuin  bt- 
-ciiromate ;  the  proportion  of  water  in  the  liver,  normally  about  70 
per  cent,  is  increased. 

Mt(ro-</r<fuuist»s  have  been  sought  for,  but  luuatly  with  negative 
resulta.  Bacteria  and  micrococci  have  been  dtiacribed  by  Klebs  in  thr«u 
«aM8  in  the  large  and  small  bile  ducts,  and  in  the  interstitial  coniiecLive 
UMue.  Ureschfeld  in  one  ease  (that  of  Tomkins),  examined  half  an 
hour  after  death,  found  numerous  lar<;e  micrococci  in  the  ported  canals 
tilling  the  arteries  and  capiliariej*,  e8|>ecially  in  the  peripheral  port  ot  tho 
lobules  where  the  liver-cells  were  either  intact  or  only  beginning  to  be 
disatuied. 

The  gfilfft  is  enlarged  in  rather  more  thun  half  the  cases  and  is  soft ; 
and  suraetimus  this  eulargeoient  is  i-ecognisable  during  life. 

Tile  iitine^  are  bile-staineil,  and  Khmv  dcgonuratiim  of  the  epithelinm 
i)f  the  convoluted  tulttdcs. 

Hwmutrluitjrs  are  present  not  only  under  the  skin,  but  scallered  about 
the  mesentery,  the  pericardial  and  pleural  surfaeea.  the  niucons  membrane 
of  the  Btomiich,  the  jkIvis  of  the-  kidtiry,  and  the  bhiddur,  mt'ninge^i  and 
bnun. 

Pathogeny. — ^Tbe  nature  of  thi»  rare  disease  la  still  for  tho  most  part 
obsciuv.  It  may  be  (i.)  a  primary  di&ea&e  of  the  liver — an  acute  inflam- 
mation leading  to  destruction  of  the  secreting  structure ;  or  (ii.)  a  general 
constitutional  disease  to  wbioli  ihu  autolysis  of  tho  liver  is  only  secondary  ; 
or  (iiL)  a  mre  form  of  infertivc  disease,  to  be  claased  with  other  forms  of 
jaundice  pro<luciKi  by  infective  agentrt. 

(i.)  In  favour  of  the  tirst  propcraition  is  that  the  most  obvious  morbid 
changes  have  their  seat  in  tho  liver  ;  and  that  tho  characteristic  symptoms 
of  the  disease  appear  to  lie  directly  related  to  this  organ  rather  than  to 
any  other. 

(ii.)  In  favour  of  the  second  proposition,  it  has  been  pointed  out  that 
not  fhe  liver  **\\\y,  but  other  orgaos— the  kidneys  and  the  heart — are 
fotind  dogenentt^d. 

(iii.)  In  favour  of  the  laat  alternative — that  we  are  dealing  with  a 
rare  form  of  infective  disease — is  that  caseft  indistinguishable  from  acute 
yellow  atrophy  of  tho  liver  occur  during  outbreaks  of  severe  epidemic 
jaiuidicv  J  and  that  generally  the  tjyniptom)^  and  course  of  the  disease,  even 
iu  minute  particulars,  arc  siniiUr  to  thost;  met  with  in  what  is  called 
malignant  jaundice.  An  ext«nMve  epidemic  outlin.'ak  of  jaundice  which 
occurred   in    Sojcony  and   Dresden  in  tho  autumn  of    1889   has    been 


recorded  by  Meinert;  no  fewer  than  518  persons  were  attacked.  Tbera 
wt-rv  two  sUi^uK  in  tbc  dbooao :  an  iiutUl  fobnto  sUgf  n-iili  rigor,  sicknun, 
huotUiciie,  but  without  jaiiridioe  ;  and  o  second  stage  of  .jaiindico  withnui 
fever,  the  fever  falling  on  the  second  or  third  diiy,  and  the  jaundice 
ap]x>uriii^  on  the  fifth  or  sixth  day,  :ind  lusting  on  an  nvernge  about 
oloveii  days.  Of  these  ciues  thirteen  died,  and  two  of  thoae  with  all  tlm 
s^Tnptoras  of  a^-uto  yellow  atrophy. 

Thtf  eWdeiice  in  favour  of  iicute  yellow  atrophy  l»eing  a  nire  form  of 
maligimnt  jaundice  of  obscuru  inflictive  mitnro  apfn-ars  to  us  to  outweigh 
that,  in  favour  of  any  other  of  the  propoaitiona. 

The  ixiwnibljintx!  between  tin?  disc;ise  nml  phne^phGrus  poisoning  in 
im]X)rkLiit,  in  tliat  it  nhews  Lhiit.  curtain  poii^nns  do  |k>bkus8  thi*  jiciWHr  of 
pnvlucing  d«gcn«n»tiiin  of  the  livtir.  But  tliia  resemblance  Is  by  no 
mtsatu  so  clo«e  a«  to  justify  iht.*  pr<)|Kjaition  that  acute  yellow  atrophy  i» 
but  an  obscure  form  of  ]}Iiosphorus  poisoning.  On  the  contriLry,  there 
arc  im|x>rtant  points  of  diflurenc^  EH<twu<Mi  thu  two  condiitonit.  In  Lho 
Riiiit  plitce,  in  jaundice  due  to  plio-^phoiiis  and  other  ]>oieon8,  as  well  a«  in 
thu  fonnti  of  severe  jauinlice  occiuring  iti  disease,  the  liver  is  enlurgetl  and 
not  atrophied.  K;q)cnmenuilly  also  such  an  intense  ictcrogcneiic  poiion 
at  toluylcriediuinirio  was  always  found  {W.  Hunter)  to  produce  in  dogs 
BUU'ked  swelling  of  the  liver  and  the  spleen,  whereas  atrophy  of  the  liver 
cxjnstitutee  the  special  feature  of  the  disease  befoi'e  us. 

Again,  the  percentage  of  fat  in  the  liver  of  phoaphonis  poironiug  is 
very  greatly  increasod — some  tenfold — from  3  to  30  per  cent,  and  is  due 
to  a  fatty  inlaltration,  whiUt  in  acute  yellow  atrophy  the  chango  is  a 
ueerobiotic  one  from  tho  outset,  and  the  tpiuntity  of  full,  4  to  5  per  cent,  is 
normal.  Indeed,  the  olwervation  that  nearly  every  other  degenerative 
change  in  the  liver  is  accompanied  by  a  fatty  metamorphosis  is  sufficient 
to  ((hew  that  the  cause  of  acute  ycUow  atrophy  must  differ  essentially 
from  the  ordinary  poisons  (Wells). 

On  the  other  hand,  the  re.<^emblancus  between  aoiiLe  yellow  ntmphy 
and  the  wvercst  cants  of  niidigiiant  jaundice  am  even  cloKor.  Yet  here 
agua  there  are  certain  differences — ndtably  the  essentially  destructive 
ohamcter  of  the  liver  change  in  acute  yellow  atrophy — which  ap[>«tr  to 
indKate  that  the  puison  is  not  the  same  in  both  diseases.  U  can  luirdly 
be  duid)tod.  however,  that  it  is  of  a  similar  character ;  in  Inth  we  have 
to  do  with  a  vindent  organic  |Kii»ou,  Jtcting  sijecially  uj»n  the  liver.  As 
to  the  nature  of  the  infection,  the  extreme  rarity  of  the  disease  indicates 
that  it  niuRt  be  of  altogether  exceptional  ongin. 

Nature  of  the  Jaundice. — No  ub^truL-tion  is  to  be  found  in  the  larger 
biie  ducts  ;  and  (be  jaundice  wu^i  l<'»ig  regarded  as  an  example  of  jaundice 
inde)H!ndont  of  obstruction,  and  was  variously  aM-nbed  to  suppression  of 
Hvcr  function,  to  haematogenoua  origin  of  bile  i)igment,  to  paralj-sis  of 
bile-ducts,  and  to  spasm  of  bilc-<lucts.  But  bile  pigments  arc  not  pre- 
formed in  the  blood ;  and  at  the  time  the  jaundice  appears  there  is  no 
evidence  of  RiippreKsion  of  biliary  function.  Oti  the  cniitrary,  even  to 
the  vuiy  last,  bile  contiiuies  to  be  formed ;  sometimes,  indeed,  there  is 
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actual  [tolycholia  dtinng  tlie  second  stage,  and  in  the  mujority  of  cams 
biJt<  i«  to  be  fouud  in  the  gall-bUddcr,  somotimea  in  iioi-mal  amount. 

Altbniigh  tho  Uryer  hile^lucts  are  imohBtnicted,  auiil  UKiially  cijiitaiii 
Ollly  colourless  imitui*,  the  smaller  ducts,  nn  the  cnntrary,  an-  ^■iionilly  liilc- 
stainet]  and  Blled  by  ildgunei'at«d  epithHliuni.  The  condilion  presentud 
is  the  same  as  that  found  after  poisoning  with  toluylenediamitie  or 
phosphonia,  the  jaundice  l>cing  due  l.o  cntarrh»t  obstrtictioti  of  th»  tiiieiiL 
Mt^'dilcta.  This  catarrh  is  pmlialily  inxHi-inic — that  is,  firtidueoil  by  the 
excretion  in  the  bile  uf  tlie  injurioufi  products  which  damage  the  Uvcr- 
cella 

Symptoms. -At  the  oneet  there  h  nothing  in  tho  features  of  the 
malady  to  di^tingiiii^h  it  from  uii  onlirmry  attack  of  jiuindice.  The 
disease  is  luhcrei]  in  with  the  same  symptoms — loss  of  appetite,  malaise, 
iiaa&eA  and  vomiting,  and  epigastric  disconirort,  follovrcd  in  the  course  of 
a  day  or  two  by  tbe  appearance  of  jaundice.  The  only  feature  that  may 
possibly  mark  it  ofl'  from  a  simple  attack  of  jaundice  is  the  occurrence  of 
some  riw  of  lem{terattire.  This  st-a^o  tnsts  oti  nn  average  ^ime  five  to 
six  <lay8 ;  but  it  varies  conoid umlil)'.  Ourin^  ihis  time  the  physical 
signs  are  in  no  Ktnc  oh\-innK.  The  tongue  is  coated,  the  bowels  con- 
Btipfttfd  ;  th**  pulse  averages  60-70  beats  por  minnto,  the  r<^s|)iration  is 
niialfecttti  ;  and.  beyond  [wrhai**  some  slight  dcgr^'o  of  opi^iaLric  temWr- 
ncS8  on  prcfisure,  nothing  abnormal  ie  prcsi^riLi'd  by  the  atMlomen. 

Suddenly  a  marked  change  occurs,  uslierud  in  nstially  by  hendache 
and  severe  and  repeated  vomiting.  In  a  ft^w  hotu-s  the  patient  paseeB 
into  a  condition  of  drowiiiness  and  sem: -conscious tiej$i$,  futlowed  by  great 
re<tli!!una-i'<  iiml  deltrinni,  with  dilattxl  pitpiin.  Tlio  |uitiHiit  may 
scream  out,  or  attemjit  to  get  out  of  W-t\,  or  even  become  iimniacal. 
Simultaneously  the  jaundice  uasunuw  a  deeper  and  more  greeniiih  hue, 
the  tongiio  becomes  dry  and  brown,  the  pulse  rapidly  risos  in  frequency 
(I2O-140J  and  loses  in  strength,  tbe  respiration  is  quickened.  The  liver 
diduL'ss  is  dimiriiBhwl  and  iiiiiy  1«:  reduced  U)  a  lingcr't*  brciidth,  or  even 
d)!^]i|ioar.  Leucine  mid  tyrosine  arc  found  \n  the  unno,  itiid  not 
intTei|Ueutly  albumin.  Tbe  temperaliire,  which  in  the  first  stage  may 
have  been  considerably  miaed,  now  becomea  subnormal.  Tbe  vomiting, 
hitherto  perhaps  intermittent,  recurs  with  greater  ecverity  than  ever,  and 
becomcft  almost  conlirmous ;  the  vomited  matter  frequently  contains 
blood  ;  blood  may  also  V»e  passed  by  the  bowel,  the  constipated  stixds 
being  dark  ami  oH'ensive ;  hiu;morrhages  occur  under  tho  ekin  or  from 
tbe  nose  and  mouth,  and  in  some  caaes  there  is  a  red  rash  ;  in  women 
severe  metrorrhiigia  sets  in,  and  in  pregnant  women  aliortion  or  prema- 
ture delivery  ensues. 

Tbe  second  stagR,  markc4.l  by  th«  almve  severti  symjUoms,  is  of  short 
duration.  Coder  the  com)>iiiation  of  them  all  the  jintient  rapidly 
paves  into  a  muttering  deliriiun.,  with  or  without  conviUsiuas,  and  dies 
in  from  two  to  three  duys. 


Thr  javvdirr  ia  in  the  great  majority  of   cnaes   one  of  the  earliest 


Bymptoras,  making  its  appearance  a  few  days  after  the  first,  feelings  of 
illness.  At  first  it  differs  iu  no  respect  from  that  due  to  simple  ivttArrb, 
the  urine  giving  the  usual  Gmclin's  reaction  for  l>ile  pigment.  It  may 
vary  tioinewlmt  in  intensity ;  hut,  as  a  nile,  it  steadily  inoreasca  till  thr 
uooud  stage,  whrti,  willi  the  onset  of  Lliu  nvrvous  syniptoniK,  it  suddenly 
deepens  anti  at  thi?  same  timii  alterit  in  character,  the  diwxtloration  of  the 
skin  ac4]utring  a  greenish  tint.  With  this  chiinge  there  may  al^  be  a 
chnngi*  in  tho  <-liarBCter  of  tho  pigmentft  in  th»  nrint'.  The  urine  mny 
still  Ih;  dark  iitid  givit  a  yollowifih  Uuitn,  sia  if  from  niticli  bile  [ligment ; 
but^  on  testing,  Gmclin'^^  reaction  may  lie  faint  or  even  entirely  nheent 
In  a  few  iiuitc  exceptional  casea  presenting  all  the  other  features  of  the 
disease,  inclnding  utmphy  of  the  liver,  jaundice  has  )x-cn  absent,  or  hu 
been  confined  to  tho  liver. 

The  iltininutifm  in  thf.  area  of  bnpatir.  dulamf  ustially  does  not  become 
maiiifedt  until  nfter  the  onset  of  the  severe  nei'voufi  »'nnpw>nis,  and  often 
not  till  within  a  few  hours  of  [)e:tth.  Within  this  [x-'riod  of  time  it 
pmceecis  so  mpidly  that  in  the  course  i\(  forty-eight  hours  the  vertical 
dulness  in  tlie  right  mammary  line  may  lie  rodiiced  frum  the  normal  .i  or 
6  inches  to  1  or  U  inch.  Tbe  diminution  tirst  becomes  manife>*t  in  the 
left  lolie,  and  8ul»cquontly  in  tho  right,  and  is  easily  mAdc  out  tofrants 
the  end  of  lifp,  all  tho  more  rearlily  bocauae  of  the  absence  of  any 
alKluniin.il  di^.i-nHiotk.  Ah  KiibKRipient  examiiiatidn  Hh^w^t,  the  dimin- 
ished du1ne»i  in  lUie  partly  U>  dirnlni^hful  volinne,  but  also  in  [jarl 
to  a  falling  hack  of  the  fl:ibby  and  greatly  ehriinken  organ  fr*>m  tho 
anterioi'  abdominal  wall.  In  a  certain  nunibor  of  ca«o«,  however,  in 
which  earlier  observations  have  been  mu<le.  tbe  stage  of  diminution  if 
reported  to  have  l»wn  preceded  by  onti  of  enlargement.  In  one  such 
case  the  he(iatic  itiklnusK  on  the  lirat  examination  was  found  normal  :  two 
days  Itter  it  wait  increased  ;  jind  two  days  later  sitill  it  was  reduced  holnw 
the  normal  size.  Tbe  position  in  which  the  remaining  dulness  if^  to  be 
detected  is  n^uittlly  in  thi>  neighbourhood  of  Ihe  6lh  rib,  extending  on 
interspace  or  a  little  more  downwanls. 

Ill  Imt  few  case*  is  tho  liver  dulneas  normal,  and  thoy  are  usually 
cast's  in  whicli  the  liver  has  lieen  chronically  enlarged,  as  by  cirrhosis, 
fatty  infiltration,  gall-stones,  or  syphilis;  even  in  these,  however,  the 
dulnesB  is  reduced,  although  it  docs  not  fall  below  the  normal. 

As  reganls  tho  freipiency  with  which  this  change  occiin*,  the  records 
lire  unfortunately  imperfect.  Thus,  ont  of  44  cases  coHncted  by  one  of 
US  (W.  H.),  in  only  '24  is  mention  made  of  the  condition  of  the  liver 
duinng  hfc.     In  21  of  these,  shrinking  wru  detected- 

In  some  coses  there  is  scnsiti^'enese  on  pres-ture  over  tbe  liver,  some- 
timcM  to  a  very  high  degree,  especinlly  iluring  the  seccHid  stage.  Rut 
this  u  not  constant ;  more  usually  thete  is  merely  dull  paiu  over  the 
epigastrium. 

Ga,itro-itttfstinal  !<»mptims. — The  gastric  symptoms  are  prominent  in 
nil  cAfies ;  they  include  coatexl  tongue,  nausea,  and  a)H>ve  all  vomiting. 
This  in  often  met  with  in  the  fii-st  atago  jia  one  of  the  carlieat  s}mptoms; 


ACUTE   YELLOW  ATROPHY  OF  LIVMK 


t*5 


but  it  is  a  constant  feature  of  the  aocond  stage,  and  is  of  il  |iiirticuliirly 
iir^fcnt  mid  aevoro  chAniL-U:r.  The  vomit  «oon  tends  to  luuumo  n  diirk 
oolotir  from  proseooe  of  alu^rcd  blood,  and  i«»uml>lc«  trencle  in  appcjir 
loe  :  soinetitnas  it  contjiititi  Itilc. 

Thi'  l>owt<U  Are  iuiud}y  coiistipntetl,  and  may  lie  ko  throughout;  but 
■in  Bumo  ciiaes,  especially  iu   the  second  stage,  they  arc  loose,  and  the 
motions  very  offensive.     They  often  contain  bile,  and  sometimes  altered 
)tlo<Ml. 

fi-rft. —  A  eurtiiin  dcjiroe  of  fpver  is  romnioeily  met  with  in  ihe  first 
sta^'e  at  the  outlet :  it  then  falls  to  normal  or  BnlmonnAl  again,  usually 
rUing  during  tlie  second  Atngc.      Kut  there  is  no  general  nde. 

Out  of  IG  ciise&,  in  K  the  Lf'mjM^rutiiru  wus  suhwirmul  ur  did  not  riav 
ubovu  90"  r. :  in  3  it  ixwe  with  ihe  uiiHt-l  of  nci-voiis  e^vni|)tamB,  attiiiniiig 
105'  to  loe''  F.  juet  before  death  ;  in  3  it  was  high  (103")  lo  begin  with, 
and  fell  to  bvlov  normal  in  the  second  atage ;  and  in  2  it  remained  sub- 
noroiid  uiiiil  the  hut  twenty-foiir  hours  when  it  roat*  to  lOfi'  F. 

Ih'ettuii fharfts  are  met  with  in  mort  ilitin  onu-hulf  uf  the  cases. 
Haematemasis  is  mofit.  common:  mehien;i  (one-fonrth  of  the  cuees), 
pet«chiae,  and  ecchymooes  under  the  akin,  are  not  infrequent :  le8«  fre- 
quently epi^^taxis  ocelli's,  and  in  a  few  casc«  huemaiuria;  in  women 
metrorrhagia  is  common. 

Till'  alkaliuity  of  the  I4wd  has  been  found  bo  be  diminished  (Ivnius 
and  V.  .lakfich). 

Thf  L'rine. — The  urine  is  generally  slightly  diminished  in  quantity, 
varying  iu  specific  gravity  from  1010  to  1030  ;  it  is  deeply  bilt^feuiinod, 
and  domeiimcs  throws  down  u  heavy  deixwit  of  urates.  It  lutiially  givua 
a  well-miirki'd  reaoti'tm  to  Gmelin'd  test  for  iiiU  j/ujiiufiih.  Bui  other 
pigmenls  are  obviously  present ;  for  sometimes,  iiotwithKUi riding  bilious 
colour,  this  reaction  i»  not  given.  It  is  profntlilo  that  urobilin  is  greatly 
increased  in  such  wises;  btit  on  this  point  infornialion  is  n;<|uirc(], 
]n  one  recent  i^num  iTiilic-an  whu  much  incTreii^ed.  Bilu  ai!idii  luive  imoti 
douiuitstnLted  by  rortaiii  ob^Tvent ;  but  they  are  often  present  only  in 
traces,  and  in  some  cases  are  entirely  absent. 

Albumin  aik\  casts  are  often  present,  but  seldom  in  any  quantity. 

Bugar  is  nut  ftjund. 

TTie  excretion  of  nUrtttjen  has  in  some  cases  Imjoh  much  iliminishod, 
corix*.^|n>iiding  to  the  level  cf  starvation,  as  mtgbt  be  exjiect^^d,  Hiiioe  little 
or  nu  fooil  is  rL*Uiined.  In  other  eitse«,  however,  in  spite  of  the  Muall 
intake  of  nitrogen  in  the  food,  that  in  the  urine  has  remained  at  the 
usual  level,  that  is  to  say,  nitrogen  has  been  lost  from  the  liody ;  the 
loss  is  not  usually  rAUsidenible,  and,  as  far  as  the  evidence  goen  at 
pmMUt,  iR  no  greater  and  ib  ofren  leiis  than  thiit  nbserve^l  in  miiny  febrile 
conditions.  Of  ai)ecia]  inu?i-eat  in  acute  yellow  iitropliy  iV  thi-  distrilmtion 
of  the  nitrogen  among  the  variotis  sulwtnnces  in  the  tuine  which 
contain  it. 

The  urfii  normally  contains  HO-90  [Mir  cent  of  the  toud  nitnigen  in 
the  urine.     In  this  diseiue  the  pi-u|)urtion   is  lower ;  figures  have  been 


fouml  by  (Icrman  observers  (45)  varying  from  ."ia  to  81  per  cent     Ewing 
and  Wolf  in  3  otses  found  58  to  79  per  cent. 

The  amiii'mm,  whtrh  dovif.  not  nonnally  account  fur  more  tli»n  Ti  [wr 
uunt  of  iho  total  tiitn><{Ct),  lias  boiMi  found  to  contain  fmm  12  Ui  2(J  [icr 
cent,  and  in  one  case  (Mtuuer  (49))  om  mtich  as  37  per  cent.  Ewing  and 
Wolf  found  that  the  proportion  bocomee  higher  as  the  tiisease  advance 
The  altcnitiun  between  ihe  ratios  of  iLrca  and  ammoiiiji  in  the  urine 
suggested  that  the  powLT  of  the  liver  to  convert  amtnmim  into  urea  is 
lost  to  a  gi-eater  or  Iwjm  degree.  Probable  as  this  niij;ht  «{i(KSiir,  it  is  not 
a  neeeasarj  conclusion  from  the  data,  for  proportions  of  urea  as  low  and 
of  ammonia  as  high  arc  found  in  healthy  peuple  who  are  supplying  their 
nitrogenous  needs  from  their  own  tissues,  and  in  cases  of  severe  vomiting 
the  proportion  of  nitrogen  in  the  urine  in  the  form  of  ammonia  has  been 
foiiii>1  nnir.:li  highei'. 

The  observation  that  in  acute  yellow  atrophy  as  much  as  79  fier  cent 
of  the  total  nitrogen  I7"2  grams)  may  be  in  the  fonn  of  urea  within  two 
days  of  death  (Ewing  anil  Wolf)  uppifars  lo  shew  that  c.nongh  liver  tissue 
is  left  tn  form  this  amount  of  ixrva,;  iujIukk  it  be  inU)r|)reUKl  as  meaning 
thai  other  tissues  liavo  a  eonsidemble  tirea-formiug  function. 

Another  explanation  of  the  increase  in  the  ammonia  in  the  urine,  and 
a  prolwible  one,  is  that  ammonia  is  carried  out  of  the  lw<iy  in  combumtion 
M'ilb  ot'gaiiicr  adds,  and  therefttru  cannot  be  turned  into  urea,  as  a  conse- 
t]tieiicc  of  which  less  urea  is  excreted-  This  is  the  u^|^lanalion  aeei^ptoil  in 
diabetes  and  many  other  instances  of  acid  poisoning,  and  notably  in  cases  of 
severe  vomiting.  SupjKtrt  is  given  to  this  view  by  the  observations  that 
the  alkiilinlty  of  the  blond  is  reduced  in  acute  yellow  atrophy,  that  sareo- 
lavtic,  diacetic,  juid  other  oppj-Hiiic  iicidtt  havn  Imen  fouml  in  the  tirino  ot' 
many  ul'^us,  imd  tluLt  the  aduuiustiatiDii  of  sodium  bieiirlHMiatu  Ims  bees' 
found  to  be  followed  by  a  fall  in  the  amount  of  ammonia  in  the  m-ine. 

The  cxtnstioii  of  atir  n'id  is  normal  or  even  raised.  In  the  Iatt4.<r  case 
the  increase  may  be  due  t^)  the  passing  out  of  uric  acid  derived  fi-oin  the 
disintegration  of  niiclcin  bodies  in  the  liver.  Weintraud's  observation 
that  the  amount  of  uric  acid  in  the  urine  was  increased  after  feeding  uith 
thymus  gland  shews  that  the  formation  of  uric  acid  from  oudeiti  bodies 
can  still  go  on. 

A  niiniber  of  other  nitrogenous  siibstances,  which  may  be  regarded 
as  di-rivwl  from  the  uiitolysiB  of  the  liver  proteins,  are  found  in  the  urine. 
Of  these  the  most  important  are  Irticitu-  and  iynisitit;  which  have  for  many] 
years  been  recognised  as  a  characteristic  feature  of  the  <lisoasa  Tyrosine 
is  sometimes  thrown  down  as  cryst«ls  on  cooling.  Leucine  appears  on 
evaporation  of  the  urijie.  Out  of  31  Ciiscs  collected  by  Tbierfelder  in 
which  thesi:  lMKlii>s  wiTu  lookeil  for,  they  were  lioth  found  in  ]  7,  and  in 
7  neither.  Out  of  23  cases  collected  by  one  of  u«  ( W.  H. ),  Imth  wBie  fuunil 
in  10,  and  neither  in  9.  These  bodies  ai-e  tjomniordy  present  in  the 
liver  in  the  cases  in  which  ihey  do  nut  appear  in  the  urine  ;  this  fact, 
and  lh<--  occurrence  of  oxymamlelie  acid,  which  is  probably  derived  from 
the  desamidalion  of  tyrosine,  indicate  that  the  |)ower  uf  splitting  olT  the 


unino  group  from  nniina  btxlira  is  not  IogL  Other  aiiUilytJc  pnxluctji 
foiHiil  in  l)in  nrinn  nro  lactii;,  acctii^,  butyric>  a-ntl  succinic  aciiln,  ami  fimall 
iiunntiliutt  of  albumoee^  and  peptone. 

It  ifi  int^refliing  to  nutv  iLat  amino  acids  are  found  in  excess  in  the 
lloorl  M  vrvll  as  in  the  liver  antl  the  urino.  litdccd,  Noulx'irg  and  Richtcr 
esliuiBtttd  tbitt  tliere  wna  moi-e  tyi'oaine  in  the  hlood  than  could  bo  accounted 
fur  hy  the  hydrolysis  of  tiver  iLsane,  and  suggested  that  ibo  syntheeis  of 
nmino  acids  fi-om  Uiti  int«i^tine  ha<)  failed.  Another  possibility  is  tliat 
Uiew  bodwfl  btq  fonnod  in  the  course  of  the  cleavage  of  protein  in  the 
loasuoa,  and  ure  being  carried  to  the  liver,  whieb  is  however,  iinaWe  to 
deal  with  thorn,  and  that  therofors  an  aecuimilation  t.-iki*fi  place  in  the 
blnod,  and  perhaps  in  tho  liver.  The  oondition  would  then  l>c  analogoUB 
to  that  of  the  blood  and  liver  u  to  fat  tti  phosphorus  poieoning. 

Diagnosis. — The  chief  distinctive  feature  of  iho  disease  is  jaundie-e, 
vrithout  evidence  of  olmtniclion  iif  the  krgu  bile  [)a»8agi!B,  iiinning  an 
MUto  course  with  i«vere  mental  syniptoniit  and  diniiriulinn  of  the  liver 
ueM.  The  jaundice  of  portal  pyaemia  is  usually  k«e  acute,  and  ii 
nccompank-d  by  rigors,  and  by  some  Ukus  of  iiifoctiun  in  the  [Ktrial  area, 
such  UA  ap|M>riilJcitiH  or  cholceystitiK.  In  phiw|(luinis  [MiiBDiiiiig  w>vere 
vumiling  occurs  in  the  firet  Ktage,  and  there  may  be  an  inicrval  of  coro- 
parative  health  between  the  Brat  and  eecond  stages  ;  phos]>horus  may 
alM  b«  found  in  the  vomit.  In  all  these  conditions  the  liver  dulness  u 
u«iuil1y  iricreaMNl.  From  the  sporadic  and  epidemic  cases  of  icterm 
piivis  the  diagnosis  is  coranionly  ini[>0Rsih]eL 

Proffnosls.^ Nearly  all  lases  end  fatally.  The  dm-alinn  of  ihe  diseaM 
varies  considerably.  In  the  nutjortty  of  cases  it  is  not  more  than  1-1 
daja,  sod  rarely  does  it  exceed  three  weeks. 
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Tho  relative  duration  of  the  two  stage*!  of  tho  discjiso  variea  nilhin 
e  limits.     In  certain  cases,  in  M'hich  the  disease  supervenes  on  some 
other  morbi'l  condition  of  liver,  such  as  cirrhosis,  It  is  not  possible  lo 
ilcierraine  when  it  commences. 

Fint  Stage. — In  '2.\  ca^es  in  which  infonaaiion  on  this  point  la  forth- 
coming, the  duration  uf  the  fti-st  stage,  from  the  onset  of  symptoms  to 
the  appearance  of  the  nervous  disturlmnees  ttshering  in  the  second,  varitMJ 
from  two  days  to  three  or  four  weeks,  lii  two  cases  it  exceeded  four 
h-c«Ur  ;  luimely,  over  six  weeks  (Cayley),  two  months  (Glynn). 


SecoTuf  Siitffe. — Of  greatei-  interest  ia  it  to  ascertttin  the  dumtioD  of  ihe 
aecoiifl  stHgt!,  when  the  true  nature  nf  the  di-waAB  is  n'ro^nisecl. 

Thiis  in  20  uf  W.  Uiintvr's  casus,  in  which  infurnuuion  on  that  piiinl 
is  given,  the  duration  of  the  twitond  stage  varied  from  one  to  seven  days, 
ami  on  an  iiverage  was  from  two  to  three  days.  ITiese  results  agree  with 
thoAc  of  Thiorfelfler,  obtjiincd  frt>m  I  l>t  eases. 

T)ie  ditteasu  is  nut  invnriahly  faUil,  for  a  cniisiderahle  number  of  cases 
is  reconlod  in  which  recovery  has  taken  place.  Dr.  Wickham  Legg  in 
1880  collected  28  cases  of  reputed  recovery.  Dr.  Kollcston  has  recently 
recor^lcd  such  a  ca$e ;  and  seventi  have  been  ohncrveil  in  which,  aftvr  u 
more  or  loss  complete  cessation  of  the  disease,  the  remains  of  the  chaugi** 
of  acute  yellow  atrophy  have  been  subsequently  found  in  the  liver  nt  jui 
autopsy. 

Treatment. — Cases  are  recorded  in  which  recovery  has  followed  thn 
repeated  transfusion  of  saline  solution.  Dr.  HoUeeton  reconunends  dilute 
hyilrw^yanic  iw.id,  liimrcoimte  of  morphine,  am)  effen'escing  mixtures  for 
the  vomiting ;  and  salioylale  nf  liii^iiinth,  jQ-na[>htho1,  or  niiniit«  doHcs  of 
calomel  to  reduce  atiy  auto-intoxic^Ltion  from  the  intestine  as  far  a* 
possible.  Milk  should  l>e  the  only  food  allowed,  with  free  dmughts  of 
water,  and  itome  diuretic  aulKitAni.r(^  Hiich  lut  citrate  of  rafTeiiio. 

Tliu  high  [Mircentnge  of  uinmoniii.  in  the  urine,  and  the  fact  that 
autolysis  is  favoured  by  an  acid  reaction  of  the  tissues,  surest  that  the 
administration  of  sodium  bicarbonate  might  ho  of  value.  U  the  x'omitin^ 
renders  it  impossible  to  give  it  by  the  stomach,  it  -  per  cent  solution 
might  be  given  iut-ravcnonsly.  If  no  food  he  retained  enemas  of  a  5 
or  lU  per  cunt  solution  of  doxtroM!  may  l>e  given. 

"W".  IlfXTKB 

E.  1.  SriUGUS. 
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JATTXDTCE   OF    PHOSPHORUS   POISONING 


By  WiLUAM  HrsTmn.  M.D.,  F.R.C.P..  »iid  K.  I.  Srmaojs  U.I)..  K.H.C.P. 

TiiK  jaundice  of  pboaphoruA  poisoniag  is  the  beeb-known  oxAmpIc  of  n 
jaunfUce  produced  by  the  action  of  drags.  It  wm  formerly  conii»jirutively 
common  ;  but  since  legiHlntive  mensure-n  faiive  Iweu  taken  in  ttiiH  country 
anil  Ourmnny  to  cnfnrvu  i\w.  ubg  nf  tbu  iiuuilulilo  rind  iiun-|K)iBnnoua  form 
of  the  druj:  in  tho  nuiking  of  lucifer  niAicliea,  ii  has  becoiuf  deiidedly 
le«e  frequent.  In  the  years  1£<00,  1901,  and  IW'2  there  were  42doatbB 
in  England  and  Wales  caused  ly  pLuijphurus  our  of  S-lOb  fn.im  i>oitiotiing 
of  all  kinds  (IH).  In  11)06  thorn  wcra  18  fatal  Lusee  of  phosphorus 
poisiiiiing,  9  men  and  9  women  ;  half  of  these  were  auiciiles  {17).  In 
Austria  it  is  still  very  common.  In  the  yeora  ]M!).V98,  for  instance,  544 
oases  were  ailmitted  into  the  Allfiemeine  Kiankenbaus  at  Prague  alone, 
of  which  'i3S  wrere  women  (v.  Jaksch).  On  the  Continent  it  is  taken  to 
prodnce  alwriion  ;  in  .tL'  fatal  cases  at  Graz  in  lS84.iyOO  K6  per  cent 
worn  in  women  of  fniitfnl  age.  In  7  cased  mentioned  by  Knitter  in 
which  phoephonis  waa  used  with  that  object,  in  only  3  was  this  effect 
produced,  and  both  were  htal. 

The  poison  is  usually  taken  as  an  infusion  of  the  b«uU  of  lucifer 
matches,  sometimes  in  the  form  of  thoste  rat  poiaons  which  contain 
phnsphoniA.  Six  or  seven  mntrli-hfArlK  containin}^  yellow  phoKpliunts, 
and  ovi-ii  fower,  huvf  ti<-(?n  know  n  to  kill  an  infant. 

Morbid  Anatamy  and  Pathogeny. — The  chief  cbangee  fotuid  post- 
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nmi'Uim  nni  i^^  )\\m\ii\ft ;  (ii.)  haemorrhages ;  usxially  small  and  punctiform, 
Hralti>r(<(l  uvur  tho  various  serous  membranes — pleura,  pericardium, 
tnoiioiitory,  aiul  in  the  mucous  membrane  of  the  stomach  and  intestine, 
iiiulur  tho  skin  and  Iwtween  the  muscles ;  sometimes  of  larger  size,  and 
luot  with  in  tho  liver,  and  in  the  cellular  tissue  of  the  abdomen  or  chest. 

(iii.)  I^ff/fnfmtive  i%iHgfS  in  ihe  Liver,  leith  Fatty  InfiUraHon  of  the  Liver 
tiiii/  HmH, — Tho  liiyr  is  usually  enlaif;ed  and  presents  the  characters  of 
a  fatly  liver — doughy  to  the  feel,  greasy  on  section,  its  lobules  deeply 
biliHttainod.  In  rare  cases  the  liver  may  be  diminished  in  size  instead  of 
tnonvuod.  Its  colour  is  commonly  a  uniform  pale  yellow ;  but  in  some 
CA!ii>s  thoro  aro  {tortious  here  and  there  of  a  more  mldish-yellow  colour, 
iltto  to  ooitj^tion  of  tho  centres  of  the  lobules.  On  microstopie  ejnmina- 
ti'>H  th«>  outlinos  of  the  liver-cells  are  intlistinct,  the  substance  of  the  cell 
W^iuj!  c<.iiiv»rt4Hi  into  lino  granular  detritus,  with  large  fat  drops,  especimUr 
iu  tho  out«r  t«UiO  of  tho  lobule :  at  a  later  stage  the  nucleus  is  affected 
by  tht*  iM^i»«<n  and  stjuns  hailly.  The  cells  of  the  central  zone  often  con- 
tHtu  Uiliarr  pigt»i>»t.  Tho  bilo  cnpUlarios  &re  obstructed  by  catarriial 
pi\xhu''t«.  Tho  i\>unoctivo  tissue  throughout  the  lirer  is  usually  od- 
.tlitH^to«l :  in  *  tow  oas«>s  it  has  be%»n  found  in  a  state  of  prt^iferatiou. 

t^n  :\r<*iK\t!  f.r\v:ii>hith»t  n  notable  increase  in  fat  is  found.  The 
Hv^nn^l  li>vr  vvniaius  aUhii  ^  per  oont  «'tf  £st.  76  per  cent  of  wsto*,  and 
^.^l  )vr  cont  1.4'  ihMi-tkttr  substance.  In  phosphorus  poisoning  the 
iviwutJ^p^  v^  £si  is  as  hi^  a$  SO.  water  60.  and  non-fatxy  nssoe 
U^  {vr  oolite  A  6u  |v>\vntab?f  i^'  i!tr  has  twice  be«n  recorded  <Knos 
A;hl  S^wimorV.  Thi»  ittorMse  cootnsts  remarkably  with  aciu«  ytJkm 
.ttrv^^^y,  in  which  tho  '.wv^irtKW  ol  tst  is  normaL  The  examinatMn 
v^t  tho  nM4umj:<tx4ni  of  the  hx  ob«ain«<d  fi\itn  the  Hrvr.  and  of  iu 
ivvwor  \4'  vNvnsbinini;  with  iv'^lino.  shows  ihai  it  is  idmucal  with  the  ttm- 
V!*\'ii\^f^Kss»  iaa  «>l  :ho  x^y.  Ftuth^.  in  pakssenu  w  wastwl  ss  to 
v\v*.ta::n  vocx  'iiiW  us  in  iho  <Kttn«<KiTv  us&aes  ii$  acevKshaoK  in  the 
^xirr  ti;>s  l>SKk5^;  aai^  i^  saaice  has  Iv«k:  «howa  i;*  a.-'-m^  EoiieBfcM>. 
l'^  ta]  :a  tho  h^yr.  :m«£ocvl  s$  aos  mtmu  cn'^  iac  oaZ  prcceia  ta  ihM 
.t-^ar*  Sit  ■»  bc\x:^5  iho?o  fn?«a  osh«r  r«n&.  T^^  oxifl^cK  :ptgiigd 
:.:t^Vc  tY\v>e  r\'<tt  Ktxwcf^^  oc^nrraikc:  "ihu  w)kc  a  oac  »  iai  -^tm  a 

:K*  s»3  'A  tho  i^rtr  w  3.x;^.:  x."'  V  .-t  lie  sssso  =*r=re  »$  zsi^  vhiA 
^rx-nc  JB  ^.v^     -m^  V.-b    I    rv  ?T>  .      TSo  £SiX-~  a=c«fcr£  to  ^  t&ax  the 

S'.x'^      T^  atMi.%  .-t  t^  Kxrr  d.-s  'vuic  s&^asMc,.  taw  iu  5fc«:&  kt  «S 

ikN-^jncnikswk.  ■»-■«  -"oIt  n  aw  ^Tswrfc.  *c7  'j.  zhi  "ru.xxL  Tie  mot  mii 
:>.,'  ■*,  »'■■,.--  jt».-  satfv.  ■a«,^ari  \i  t  'jfss-  Skt?*.  *z.  ^msfSK  at  taw  as 
.'iTV'T-        \-T   :j*f    St-!»i   twp;   "s  HDS'.'w.vco.'aZI'T  an>:i    ii.:  v  Se   : 


the  tiseiie  dognuiuiioii,  or  uutolysis,  oiusotl  hy  [ihosphonis.  BaxI  liiis 
aliewn  thftt  this  occurs  in  tho  Itvcr  in  tii^  first  stagt*  of  poit^niiicig  frcmi 
the  irijoction  of  phosphorue  into  the  portal  vein.  The  proportion  of 
lecithin  in  the  liver  is  diminithed,  whereas  tiurtniilly  tlie  greater  part  <A 
the  fat  in  the  liver,  <is  id  the  hoort,  is  in  tbl»  fonu.  Glywgtn  diduppenrs 
from  the  liver,  probiibly  owing  to  the  oxidation  of  sugiir,  for  there  is  no 
hyperglrcneniia,  and  glycotniria  is  nire.  Anoih<rr  aiiggcstiou  is  tfaut  the 
lactic  ttcid  sometimes  found  in  the  urine  in  derived  from  the  vanished 
glycogen,  complete  oxidation  hnnog  failed.  The  power  of  forming 
glycogen  from  ingested  glucose  appears,  in  animals,  to  bo  retained 
(Nuuhauer). 

Chemical  examination  of  the  nitro^cnouB  hcxlies  in  the  liver  shews 
that  tlie  toul  amount  of  nitrogen  in  the  liver  n  diminished,  and  that  a 
coiisidentble  degrmiation  of  proti'in  tisane  has  taken  place.  The  products 
are  eimUar  to,  and  in  the  main  identicAl  with,  thnse  found  in  the  liver 
of  ai^ute  yellow  atiophy  {wa  p.  120),  in  chluinfunii  jKiigoiiin^,  ai]il  tn  the 
expenraental  autolyaia  of  liver  ttii^ue,  and  for  this  reason  their  foiinatfon 
is  ascribed  to  an  ante-mortem  anU'lysis  of  the  liver.  Jacuhy  found  tbiit 
the  nito  of  autolysis  in  phosphnni.t  [toiKoniiig  was  greater  than  noiToid, 
hut  was  not  incrcwsod  by  adding  pliogphorue  to  the  vtscus.  Siud,  how- 
ever, comes  to  an  opposite  conclusion  in  respect  to  the  latter  point. 
Wakeman  found  the  proportion  of  the  hexone  bases,  and  especially  of 
Arginine,  to  be  rather  less  in  dog»  than  that  resulting  from  the  aut^^ilytic 
dege&oration  of  the  healthy  visciis ;  thoro  may  bt  an  over-jiction  of  the 
ferment  arginase  which  hroaka  down  that  l>ftse.  In  the  extremely  mpid 
necrosis  of  the  liver  from  anothei-  cAuse,  however,  namely,  the  action  of 
haema^luti native  and  haemolytic  immune  serums,  •lackson  and  Pearca 
were  luiahio  to  extract  argiTuue,  and  the  hexone  bases  wore  increased  in 
quantity,  although,  as  the  total  nitrogen  was  still  more  increased,  the 
percentige  of  hexone  nitrogen  was  less. 

The  kiflMi/.*  are  iiAu^ktly  ttwnlton  and  soft ;  the  capdule  strips  eaaily ; 
the  cortex  is  incre<nsed  in  thickness,  and  pale,  contrasting  irith  the  more 
purple  colour  of  the  mcdulja.  On  microscopic  examination  the  epithelium 
of  the  oonvohitod  tuhule8  is  »wnlkn  and  fatty,  or  thrnwn  nfT  as  chuVb. 
'tlifl  fuart  is  flahliy  ;  itH  miisclu  preKonts  a  mom  or  leas  miittlw)  ap{K>anince 
from  fatty  change,  ancl  ia  oxtreracly  friable.  The  yJccn  is  nBnally 
enlarged,  often  to  double  its  naturu'-  size,  and  full  of  blood :  in  other 
caaM  it  i-i  Hm;il]  and  tirm. 

The  idoud  contains  jui  excess  of  fat.  Its  alkalinity  and  the  vnlume 
of  carbon  dioxide  that  can  be  extracted  from  it  aro  diminished.  In  the 
early  days  of  the  poisoning  the  number  of  red  corpuscles  is  often  above 
the  normal,  whilst  that  of  the  white  cells  varies.  According  to  Silber- 
nmnn,  leueocytosis  occurring  in  the  first  few  days,  with  fever,  ia  a  sign  of 
dangerous  com pH cations  in  the  re8i>iratory  or  digestive  systems. 

The  ftomach  und  inUstinrx  are  inftamed  in  cases  dying  soon  after  taking 
the  poison,  atifi  may  be  nicerated. 

Symptoms. — These  vary  considerably,  according  to  the  dose  of  the 
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poison  taken  and  the  rapidity  of  \\»  absorption.  Tn-o  atages  maj, 
UDtUilly  bo  iJi^tingui^btid ;  uno  in  which  the  B^-mptoms  are  mainly  the 
of  irritant  i»f)i8i>nLiig,  fdllowwl  by  :i  acicomi  in  «hich  inort-  rharact^iriatic 
syinptuDift  of  tuxic  poisoniiig  luuke  tbcir  appiiJimrice,  iiahered  in  with 
jaundice.  The  duiiitton  of  the  first  ittage  vnrie^  accxirding  to  the  amount 
of  the  poison  taken.  It  usually  lasts  from  some  two  to  flve  <iays,  hut  in 
exceptional  cases  nmy  be  ffiurtocu  lo  twGnty-<Jno  days,  and  even  longer. 

The   first.  syiii]>ttims  URUidly  begin  a  few  hours  after  the  poison   has^J 
boon  titkuii,  n-ith  sovero  burning  ptiiti  in  the  epigiistriuni,  intense  nnuseal 
and  vomiting.     The  vomiting  coniinuos  alninst  inropisaiitly,  everything 
tak«n   heiiig  rejected,  till  in  the  rourse  of  twenty-four  hours  or  less  the 
jitttient  itmy  bo  in  a  stiito  of  (mjlaiwe.      ITie  re-spinitioQ  ia  very  rapid,  the 
pulse  small  atid  weak,  the  t^ingiiti  iuid  lipx  dry  aud  rcil ;  thirst  is  inceftsant. 
At  this  time  there  is  great  tendemesB  over  the  epigastrium  and  the  regicm 
of  the  liver  ;  but  the  latter  is  not  perceptibly  enlarped.     Death  may  occur 
in  this  8t4igc  in  very  severe  wwes ;  but  usiudly  the  irritjuit  syiuptomi' 
subside,  and  an  appivrent  imprtivemeut  in   the  couditiuii  of  the  patient 
tAkes  place  and   continues  for  three  or  four  days.      In  thv  eocond  stage 
the   [kilient    l»6Comes  jaundiced.     The  vomiting  returns   with   renewed] 
severity,  but  the  chanicter  of  the  vomit  changes ;  it  now  contains  Wood, 
dark  or  ciiocolate -coloured ;  the  pain  iind  teitderness  over  tlie  epigastrium 
and  the  region  of  the  liver  oontimie,  the  liver  can  \i^  felt,  and  itA  dulnon 
is  increased.     In  some  cases  the  spleen  also  is  ]>eri;epiibly  enlargiiid,     Thfti 
nUlomcTi  becomes  distended.     Nervous  symptoms  appear — intense  head- 
aehe,   sometirao*  hiccup ;    drowi^iness   passing    into   coma,    varied,   with. 
altac:ks    of    didirinm    or    convulaions;    and    the    patient    rapidly    sinks, 
dying  either   from    nxhaustinu    or,  mora    suddenly,   from    ht>art    failure, 
within    twenty-four   or    forty-eight  hours  of    the   onset  of  the   graver 
symptoms. 

Jitumliff  IH  a  vory  chanuiteristic  feature.  In  severe  cases  it  is  usually 
Motiiooalile  aliout  the  aecund  or  thiitl  day  ;  in  uiildi-r  eases  not  till  thi' 
sixth  or  seventh  day.  It  shows  itself  ut  first  tie  a  slight  icteric  tinge  of 
conjunctiva,  but  is  not  fully  manifested  until  the  second  iiUige  of  the 
disease  is  entered.  Although  a  promitient  symptom,  it  itt  by  no  moans 
a  constant  one,  nor  is  it  ncce-ssarily  proportionate  to  the  severity  of 
the  poisoning.  Hessler  found  it  in  2ti  only  out  of  48  cases.  On 
the  other  band,  it  w.-is  absent  in  I  only  out  of  10  ca-ses  reconied 
by  Milnzer,  luid  that  ease  was  a  mild  one  which  ended  in  recovery. 
Even  when  prt^ient  the  jaundice  may  be  slight  throughout,  although  in 
mofit  cases  it  is  well  pronounced. 

The  tfrnifntturf  ia  ueually  normal  or  ttubnnrmal  throughout.  It  nuiy 
be  raised  in  the  second  stage  to  as  much  as  100"  to  10:)'  F.  In  rare  cases 
it  h)W  risen  as  high  as  107    Y.  just  before  death. 

Ihifnimrrhiiijrs  are  commonly  present,  but  they  are  not  vi  prominent 
in  lhi>  jitiutdice  of  phosphonit;  iHUKoning  as  in  other  forms  of  severo 
jaundice,  such  as  ictenis  gra\'iB  or  acute  yeSluw  atroi)hy.  At  least  this 
ij  true  of  haemorrhages  under  the  skin.     The  most  frequent  siioation 


of  the  bHcmorrliago  I's  tlie  mucous  memhraiiB  of  the  stomach,  giving  rise 
to lilock  vomit.  AUhougli  l\iv.  orciirii'mi!  of  hapmnrrhage  is  not  pnttninent 
cUaicAtly,  it  is  a  marked  poeMcoi  torn  fcatui-u  of  the  iliseaiw. 

The  whtf  shews  marked  cbanges.  Its  ^ttantttt/  is  usually  more  or  less 
diminished,  or  it  may  bo  diminished  at  first,  b«t  afterwards  increased, 
•gnin  to  fall  shortly  hefoix-  dcuih,  v«iTing  bt-twocn  lOj  and  70  ok-  (300 
and  2000  cc).  At  no  lime  is  there  nmiria.  Its  specific  gravity  is  from 
1020  lo  1037,  accortling  to  '|uantitv,  it*  reaction  strongly  acid.  The 
bile  pigmontji  and  bile  acids  are  nearly  ahrays  present — the  latter  in  very 
diminished  qiinntity.  jUbumin  is  found,  although  not  invariably,  and 
usually  in  iimall  titinntity,  and  may  bo  accompanied  by  fntty  epithelial 
celU  and  fatty  nu/,1.  In  itnme  (Mf<f»  hlotxl  in  proFtjiit.  Sugar  iK  a  rare 
coiirtituent;  it  vrtu  found  by  Waiko  in  G  out  of  141  caaea  at  Prague. 

TiiiiU  \itrofffn. — After  the  first  two  or  three  days  the  amount  of 
nitrogen  in  the  tu-ine  is  inciTHsei),  ami  remains  at  a  level  alHjve  tlmt 
ftf  slJirvHlioii,  .-illhiiiigh  xm  f<MKl  may  he  retained.  Tho  diftintogration  of 
protein  tisaue  is  therefore  excessive. 

Of  this  total  amount  of  nitrogen  the  larger  part  continaea  throughout 
to  1)6  posscd  out  iu  the  form  of  nrm.  In  health,  urea  constitutes  from 
85  lo  90  per  cent  of  tho  tuUd  nitrogen  of  the  urine.  In  the  fnsl  stage 
of  the  [Kiisoning  this  proportion  is  unaltered.  In  the  second  it  fulls 
to  70  to  80  per  cent. 

Corresponding  to  this  fall  in  the  proportion  of  urea  there  i«  a  rise  in 
that  of  ammonin  and,  to  a  less  extent,  of  other  nitrogt-nous  hollies.  In 
heiilth,  from  4  to  6  per  cent  of  tho  total  nitrogen  of  the  urine  is  excrete*! 
in  the  form  of  ammonia.  In  the  second  stage  of  phosphorus  poisoning 
the  percentage  rises  to  1 0  to  1 8. 

I'rploiift  are  sometimes  found  in  the  urine ;  they  were  not  present  in 
any  of  Miiuijers  cases. 

Ijntcinr  and  tyrogiue  are  sometimes  present,  Tyrosine  was  found  in  7  out 
of  36  cases  by  Kiess ;  in  only  4  of  these  waH  it  abunduuL  Ltiiicinu  is 
less  frequently  found.  The  hcxone  base  arginino  and  other  amino  bodiea 
have  lieen  ohtaine*!  from  the  urine.  The  power  of  depriving  these  sub- 
stances of  their  aiuino  gi^miw  itt  not  lost,  :ut  \s  proved  by  the  targe 
amount  of  ui-cii  present,  and  the  oceuncui'i]  of  such  IxHlies  as  nsynifindelic 
acid  which  is  derived  from  the  desamidation  of  tjnvMine,  but  the  further 
oxidation  of  which  fails. 

The  amount  of  n-rit  aad  in  the  urine  riaes  with  the  total  uitrogcn,  but 
the  rektive  proportions  of  the  two  are  not  materially  aflecied. 

jHacnUc  iirid  and  nfehHe  are  frequently  present  in  the  nrino  as  in  other 
diseases  in  which  the  fat  stores  of  the  body  are  rapidly  caller!  upon. 
Jjirtie  neul  liiia  also  been  found  in  many  cilscs.  Such  orgjinic  iicids  arc 
maitdy  excreted  in  combinalion  with  ammoniji,  and  it  is  j^robable  that 
the  high  proportion  of  amnicjnia  nc-t«  benehmlly  by  neutralising  these 
acids  which  might  otherwise  still  further  diminish  the  alkAlinity  of  the 
tissue  rtuid*.  If  some  other  base,  such  as  sodium  bicarbonate,  is  given, 
the  amount  of  ammonia  in  the  urine  falls. 


Itterganic  ConsUtaenU. — Chiur'ides  fall  to  A  low  amount,  and  tbcn 
graduaUy  me. 

ThQ  amount  of  phfapjiork  acid  in  th»  urine  is  VRrJable,  Any  iiicreate» 
rolativti  to  Uio  total  nitrogcti,  may  lio  duo  to  thi-  oxidation  of  some  of  tho 
phns|>horii3  taken,  or  to  tliu  llheralioii  of  pbottiihottiit  from  lecithin,  wliicb 
contains  it  in  greater  propoi'tion  thiui  other  tissue?.  In  favour  of  tho 
latter  vieir  is  tbe  oboervalion  that  the  lecithin  of  the  liver  is  diminiabed 
in  qiuuitity. 

Sulphuric  Add. — The  amount  of  thia  fwid  in  phosjthorns  poisoning  is 
vnriahla  The  utuaiiiisrd  or  neutral  stdphur  has  Ijeon  found  to  be  tnureased 
by  Starling  and  Hopkins  and  othei?. 

Tho  ffhrreal  aulphaUi  are  sometimes  increased.  In  one  ciwe  the  pro- 
portion to  the  inorganic  sii[ph:ile*5  wils  I  to  &'D,  inst^ail  of  1  to  10  as  in 
htvilth.  On  the  other  hiiiul,  thny  hiivo  bef;n  fuund  dtminishot),  for 
oxampU;,  I  to  in  (Starlinj^  .ind  Hopkins),  1  to  54 'ft  (Miiriiier). 

Nature  of  the  Jaundice. — This  problem  is  ona  of  peculiar  interest. 
Far  more  than  any  other  foiin  of  jaundice,  that  of  pho&phorus  poisoning 
was  formerly  held  to  establish  Llio  LixiHtoiieo  of  a  jmnidice  from  8up[vee- 
sion  indcpondtiiit  of  ohstnictioti.  The  data  in  favour  of  such  a  view  arft 
that  tho  bile-ducte,  or  at  leaet  the  larger  biledncts,  are  free  from  obstruc- 
tion, often  indeed  free  from  bile  ;  the  lilood  shews  no  evidence  of  any 
spefiid  dcatnictivo  action,  such  as  we  mcMiC.  with  in  the  case  of  other 
icterogenetic  poisons ;  and,  lastly,  tho  intense  fatty  change  in  the  liver 
indicate«  that  the  poison  acta  specially  on  the  liver-coll. 

Nevertheless,  tlie  formation  of  a  fair  amount  of  urea  throughout 
sitewi  that  the  liver  is  still  active,  and  in  tlie  tirst  stage  of  the  poisoning 
Stiulelraann  found  the  excretion  of  bile  to  be  increased.  Further,  tho 
cutting  of  the  livi-r  out  of  the  circniation  di>c«  not  in  animals  lead  to 
jaundice,  the  atitivity  of  the  bvwr  being  esKential  for  the  formation  of 
biliary  pigment.  The  functions  of  the  liver,  therefore,  although  they  are 
doubtless  injuriously  affected,  are  not  suppressed  On  the  other  hand, 
the  small  bile-dncta,  or  many  of  them,  are  blockwJ  with  tlisintegrated 
cells  and  mucua,  and  this  is  nuiricient  Co  explain  both  tlic  jaundice  and 
the  emptiness  of  the  htrger  ducts. 

Changes  in  those  duct«  have  long  been  noted  and  described.  Thus, 
Oscar  Wysa  (1867),  in  exjierimeuts  on  dogs,  found  the  larger  ducts  free 
from  bile  and  iiniilJiiued,  whiLit  the  smaller  ones  wore  tilled  with  thick  mucus 
which  prevented  tho  Qow  of  tho  bile  downwards.  And  similar  appearances 
have  been  noted  in  man  (Ebstein,  Eppingor). 

To  sum  up,  then  :  the  jaundice  of  phosphorus  poisoning  ta  due  to 
obstruction  in  the  smaller  bile  pusuges  set  op  by  changes  in  their 
opitbelinnL  and  aecretion. 

Diagnosis. — This  miwt  I'est  in  the  mju'ii  upon  the  bistory  or  likelihood 
of  the  ingestion  of  the  poison,  or  ita  discovery  in  the  vomit.  In  early 
stages  a  garlic-like  odour  may  often  be  detected  in  the  breath.  If  Uie 
vomit  be  heated  in  a  tlask  in  complete  darkness,  faintly  luminous  vapours 
may  he  pen-civtwl,  possesHiug  the  chiiraderistic  odoin*.     Further  methods 
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for  t«stin>;  fluids  for  phoephoma  will  b6  found  in  text-books  on  uixi- 
cokigy. 

In  tbe  secvml  stage  pbosphonis  i«  not  likely  to  Ite  found  in  the  rejecUid 
matlvrs,  and  the  cHiiii^al  uppcamnL-L-s  are  diflicuH  to  distinguish  from  thoae 
of  unte  j-cUow  atrophy,  under  which  heading  (soo  |).  122)  the  diHtinctions 
Iwc^reen  tbe  two  conditions  are  discussed. 

Tho  pro^osls  in  severe  caaes  is  serious.  The  moruility  in  344  eu^es 
taken  imn  hospiuil  in  Pragae  was  33  per  cent 

Treatment. — In  the  early  stage  the  8tom,ich  should  be  washed  out. 
Uxidif^iit^  agentA  should  then  be  given  to  hapten  the  tntnsformatioii  of  tbe 
t^oephoniB  into  its  hannle4a  oxidised  forma.  For  this  purpofie  copious 
draughts  of  *5  to  I  per  cent  potaseiuxn  permangnnato  are  rccomTnondcd. 
Old  oil  of  ttiqientine  is  also  given,  in  Hosen  of  40  minims,  emulsified 
with  mucilage,  every  ^piarter  of  an  hour  for  four  doses,  and  then  everj- 
six  or  eight  houra,  jinrl  many  severe  cases  have  recovered  with  its 
use.  The  addition  of  peroxide  of  hydrojren  or  of  sanitaa  (containing 
pernxidi"  of  hydrogen,  CAmpbtiric  acid,  and  turpentine)  U>  the  nliJ  oil  of 
turpentine  has  been  snggestod  as  bkoly  to  hasten  tho  oxidation  of  the 
phoephoru*.  "When  vomiting  is  severe,  rectal  injections  of  a  5  or  10 
per  cent  solution  of  deitrose  may  be  given. 

W.  Himi:h. 
£.  I.  Spriggs. 
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DELAYED   CHLOROFORM   POISONING 

By  William  HrsruB,  M.D.,  r.K.C.1*. 

SiNCK  this  condition  \ia&  attracted  coiisidemlile  attention,  luid  since  the 
liver  sliews  very  definite  cbariges,  it  ia  atlvisabld  to  include  a  des<.'ript)on 
of  it  ,4.moug  the  diaeases  of  that  organ.  Attention  was  first  directed  to 
"dokyed  chloroform  poisoning"  by  Dr.  Loonard  Guthrie  in  1894,  in  a 
report  of  nine  cases  in  which  death  occurred  within  from  ten  houra 
to  fiix  days  of  operationii  jwrformed  nnder  chloroform.  The  exact 
numbers  of  hours  which  elrtpscd  between  the  operations  and  ths 
deaths  of  the  patiente  wore  lU,  13,  13,  16,  24,  27,  30,  r)3,  and  150 
resiioutively.  In  n  tenth  case  recovery  took  place  afU.«r  sympUtras  of 
gri>at  ^nivity  hnit  lasted  iitwrly  thntt)  dayiv  Thu  eoiichiKions  hii  drew  aa  to 
the  «iunii  of  death  wero : — ( 1 )  tliat  tie  death  waa  due  to  aiito-intoxicadon 
from  iiuidoquacy  of  the  liver ;  (2)  that  a  fatty  condition  of  the  liver 
with  functioniil  disturbance  existed  before  tlio  opeint-iun ;  (3)  that 
chlorofiiriti  and  nhuok  combinud  aggravated  thi»  fatty  condition.  These 
L'oncliiKioiis  did  not  nioet  with  acctjptance,  the  fatalities;  Wing  considered 
to  be  duo  to  carbolic  acid  poisoning  or  to  jnilmonary  embi.>lism.  In  a 
second  series  of  four  fatal  casc«,  three  of  tbcm  in  children,  published  in 
1903,  he  was  able  to  exclude  carbolic  acid  and  fat  ombolistn  as  the  cause 
of  death.  Since  Ihmi  there  bavo  l>ecn  numerous  communications  oti  this 
BubJL'cl;  in  19U4  Mr.  Stiles  and  Dr.  MauDonald  ^ave  details  of  several 
fatal  ciuses  and  of  exiierimenta  on  aninialfi,  and  Brackett,  Stone,  and  Low 
recorded  fat^d  cases  following  ether  anaeathtsia,  with  s^-mptoms  and 
changes  similar  to  thoso  previously  attributed  to  the  effects  of  chloroform, 
and  described  for  the  first  time  the  existence  of  severe  fnttv  ncid 
intoxication.  In  1906  Telfoitl  and  Falconer  shewed  that  a  similar 
condition  of  diacetuna  may  follow  ^thj^l-chlnride  narcosis.  The  whoU 
state  of  our  knowledge  regarding  the  symptoms  and  probable  natare 
of  these  cJiees  wjw  .•tunimarisod  in  1907  by  IM  GutUnc, 

Morbid  Anatomy. — -Hie  imwt  conntant  changes  are  presented  by  tlie 
/iiw,  whirh  is  strikingly  pidi!,  Bunietinuw  nf  a  lirighl  canary  colour,  some- 
times fawnsioloured,  studded  and  streaked  with  minute  puvple  specks 
and  lines.  It  may  bo  large,  nornial,  or  reduced  in  aixe.  It  ia  intensely 
fatty,  iu  cells  diHt^nded  with  fat  globules  of  varying  sixo,  sometimes 
most  evident  in  the  ceiiLnd  and  soinetimeu  in  tlie  puripbeml  port  of  the 
lobules.  The  nuclei  of  the  cells  usually,  but  not  jdwuys,  stain  well  with 
hacmatox^'lin.  The  nuclei  of  the  capillaries  are  well  stained  and 
prominent.  In  some  cases  a  small-celled  infiltration  has  hccn  found 
around  the  bile-ducts.  Dr.  Outlirio  stiite*  that  the  changes  in  the  liver 
did  not  resemble  acute  yellow  atrophy  in  any  of  hi»  cases,  but  were  those 
of  fatty  infiltration,  u'ith  sometimes  slight  granul.%r  degeneration  of  the 


hepatic  c«Ua.  On  the  otber  band,  ia  Bome  of  the  cises  recorded  by  Scbonk 
fttitl  Riillin  the  post-mortem  )ip]>earaiicc«  ni-e  ilrscrilied  as  tlnwe  of  dciito 
vcllf>w  •Lliopliy,  ami  in  otlioi'H  as  futly  ilogeiicmtioti  vr  inliUniLinn  of  lliu 
liver.  These  c5B08  had  in  common  that  one  or  two  days  after  an 
operation  slight  jaundice  appeared,  wbich  was  followed  by  vomiting, 
riolcrit  doliniim,  ooniH  and  ileath  in  all  l>iit  mm,  mu)  that  the  pntioiibt  were 
all  iidillU,  wkI  uxcept  in  ono  vana  thu  o|H;ratii>iiH  wui-e  iijKtit  the  abdoinon, 
Ktttty  changes  irei-e  fimnd  cither  in  the  liver,  heart,  kidncTK,  or  in  all 
ihuse  orf^ans. 

The  Mirf  may  shew  no  nbnornialtty,  but  oa-asionally  it  is  fatly,  and 
iho  muscular  striae  granular  and  indistinct.  Fatty  change  in  the  liver 
and  heart  was  uoticod  by  Stdnirth  in  IHGC  (quoted  by  Xothna^el)  in  nine 
cAses  of  <leath  from  chlorofoim. 

The  kitlnf^  oficn  shew  pronounced  gmnular  degeneration  with  Tride- 
spreail  fatty  change  in  the  tubules,  the  globules  being  i<itimt«<l  for  the  nio»t 
port  towards  the  bnfies  uf  the  cells.- 

The  lunijii  hhew  ni»  characteristic  changes.  The  gasific  mucosa  may 
present  minuta  haemorrhages,  but  in  other  cases  shews  nothing 
sbnormaL 

Patho^nesls.  —  These  pathological  cliartges  con-espiHiil  with  those 
that  can  1>e  imxlucod  ex  {wri  men  tally  by  chlorofcii-ni  and  other,  hb  was 
shewn  by  Nothnjigol  in  1&66,  and  later  by  Tliiem  and  Fischtfr,  Ostertag, 
and  Kosenfeld.  Notfanagel  compared  sections  of  the  livei'  remuved  )>efoTV 
and  after  anaestbeaia  produced  by  putting  chloroform  into  the  siomach 
€»f  a  rabbit,  and  found  thrtt  microscopically  whilst  the  former  shewi^d  the 
usual  fat  droptutM,  in  the  tatter  the  ilroplulu  woiv  scon  throughout  the 
cells.  The  fatty  change  was  least  after  inhalation  of  ether,  and  most 
severe  when  ether  or  chloroform  was  placed  in  the  stomach. 

Mr.  Stiles  and  Dr.  MacDonald  liave  recently  obtainetl  wmilar  results 
after  chlorofonu  iuhfihilion,  and  in  a  slighter  degree  after  other. 
Wakeumn  has  found  tbnt  the  protein  of  the  liver-cells  undergoes  a 
cloavitge  in  animals  flimihu*  to  that  taking  pln.ce  in  pbos]>liorii!;  [loisoning 
and  in  autolysis  of  the  liver.  Since  the  first  clumgo  observed  in  autolysis 
is  one  which  renders  the  normal  fatly  content  of  organs  visible,  it  is 
probable  that  this  accounts  for  some  of  the  fatty  change  described  in 
man.  Thus,  Kul*ow  fnund  that  in  chloroform  jHjisoning  Wth  hearts  and 
kidneys  which  shnwed  under  the  microscope  extensive  fatty  meta- 
morphosis contained  only  a  normal  proportion  of  fat 

Itrnckett,  Stone,  and  Low  have  shewn  that  the  symptoms  of  the 
e>'c]ical  vomiting  of  childron  afxiimjianted  by  acctoniiria  are  practically 
the  same  as  tlioae  of  a  minor  degi-ee  of  post-anaesthetic  [loisoning.  lu 
the  few  cases  of  fatal  cyclical  vomiting  in  which  an  autopsy  has  beea 
obtained,  the  liver,  kidneys,  and  other  organs  have  also  shown  fatty 
changes  precisely  similar  to  those  met  with  in  cases  of  delayed  anaesthetic 
poisoning  (Grltlitb,  I^uigtneail). 

On  the  strengtli  of  tho^e  similarities.  Dr.  Guthrie  vraphasiscs  this 
tatty  change  in  the  liver,  and  the  acid  intoxication  which  ocoompaiues  it^ 


as  iltu  (leternihiirig  fuctors  re8|)onKiblti  for  tliu  Bymptom-group  of  delayed 
chloroform  poiaonin^.  The  condititmB  in  which  it  is  likoly  to  be  met 
with  Jii'v  Huch  jis  arc  known  i')  l>e  aasociatetl  wiih  i'nlty  livor,  c.ff.  ciuwk  of 
nc-iitf  iiiiil  cbruTiic:  tiU|9purHt,ioii,  ami  of  rickot«  and  inffLtitile  jMnilysiB  which 
liavu  lieeii  treuteJ  hy  ovor-futteniiig  aiid  insurticierit  exercise ;  prohably, 
aJso,  conditions  such  as  alcoholism,  and  ceitainly  starvaiion  and  cyclical 
vomiting  with  acotomiria.  The  fattening  diet  often  given  in  rickcw  is 
pii>l>aMy  not  nii  c^scntAsA  factor,  for  Telford  has  described  cjwpb  in  rickety 
children  who  hfui  neither  been  fed  on  such  i»  diet  nor  treated  by  coH-liver 
oil.  In  favour  of  ihe  view  that  disturbauice  in  fiit  mcuboliam  playa  some 
part  in  the  pathogeny  of  this  condition  in  the  froc]^iicncy  of  acctonuna  »fter 
anaesthesia.  Becker  fouudacetonuiiaor diaceltiriain  67  percent  of  251 
oaaes,  especially  in  children,  and  Dr.  Kill  Altram  in  61  |)crcont  of  his  cases. 
To  connect  iiont-aniici^thetir  poisoning  exclufiivcly  with  diaturbanceA 
in  fat  metabolism  i&,  in  my  opinion,  to  exaggerate  the  importance  of  this 
change,  and  to  imdcrestimato  the  importance  of  the  glycogeuctic  and  pro- 
teolytic functional  liver  disturbitntcs  of  wliirh  it  is  ttiu  result.  Dinturb- 
ances  in  fat  mutaliolLsm  are  htrgoty  onnucied  in  the  liret  instance  vrtth 
deficiency  of  earbohydrato  material  iii  the  food  and  of  glycogen  in  the 
cell:  and  in  the  second  instance  with  increased  tissue  proteolysis.  The 
functionally  active  cell  possesses  sitch  an  iirgcul  noed  for  cflrbi.ihydrnte 
tliAt  it  attumpta  to  mout  this  ne^-d  in  all  circumsuinces.  If  it  cunnoi  get 
it  from  sugar,  it  taken  it  from  tissue  pi'ot-ein  ;  if  both  fail  it  takes  it  from 
fat«.  The  excessive  fat  inetalmlism  thus  necessitated  includes:  (I)  a 
transference  of  fat  in  increjiscd  quantity  from  its  peripheral  depots  to  the 
Urer  in  the  first  instance;  (2)  n  liberation  of  the  fat  already  present. 
bound  up  with  the  nucleo-protcin  element  of  its  tissue  ;  and  (^)  an 
increased  acidosis  (with  acetonuria)  consequent  on  insafRcicnt  oxidation 
of  the  fat.  This  increased  acidosis  does  not  necewarily  of  itiMilf  cause  any 
Sjwcial  disturbance.  It  i»  alwuya  siguificant,  however,  of  (-O  deficiency 
of  carbohydrate  food,  and  (fi)  oxccsaive  tissue  proteolysis  conHeqnent  on 
want  of  sufficient  food  protein  and  on  toxic  action.  It  ?iiay  indeed, 
under  certain  conditions,  iKieome  a  factor  in  canning  additional  func- 
tional and  even  structural  disturbance;,  viz.  by  further  lowering  the 
intracellular  alkalinity  of  the  liver-cell  alrciidy  depressed  by  pre-existing 
conditions  of  discaae,  inanition,  recurrent  vomiting,  and  influence  of 
infectivo  ili^teiiflo.  Hut  even  in  thcHC  circumstances  tho  esttentiat 
factoi-ti  re«|K)n»iblrt  for  tho  incro:o=iid  fat  metabolism  (with  its  acetonuria) 
are;  (I)  the  want  of  carbohydrate  and  protein  material  responsible  for 
the  increased  fat  metabolism :  and  (2)  the  increased  tissue  proteolysis 
which  ia  the  reBult  of  thin  deficiency.  Amotigat  euch  factoi-s  must  also 
1>6  TL-rkoned  alt  thostr  of  toxie  nature  which  depress  the  functions  of  the 
liver.  Among  these,  chloroform  must  be  considered  as  one  of  the  most 
potent  This  is  shei^Ti  by  the  degree  of  fat  changes  and  acetonuria 
which  follow  itii  ftdminirtlnliun,  both  clinically  «nd  expenmcntally- 
Under  certain  conditions  fortunately  rare  in  combination — the  toxic 
action  of  chloroform  may  injure  the  liver -cell  to  the  point  at  which  its 


riinctions  are  almost  jd  a))«y!ince.  The  nioBt  vital  of  these  are  the  anti- 
t<}xic  fuiictiotie  it  diecbarges  in  ruiation  to  the  port»l  blotxt ;  and  it  is  the 
ilcpi-cssioTi,  followod  later  by  the  siiitprCHSioii  of  ibt'ne  funi'tioim,  that  give 
rise  to  the  uixic  corebral  symptonie  clmracteristic  of  the  condition.  The 
trondiiion  is  thus  essentially  a  toxafmia  of  he}>atic  origin  due  to  the 
poi»onons  action  of  chloroform  on  the  liver-cell,  already  depressed  in  it« 
functional  aciiWty  by  pre-existing  causes  involving  deficiency  of  CHrbi>- 
hydrale  food  matenal  and  by  excessive  tissue  pioleolysia.  The  fat 
i-hanges  are  at  once  the  uxprassion  of  {hh  deticienry  and  the  nieasure  of 
the  degree  of  strain  placed  upon  the  cell  in  maintaining  its  energy. 
They  therefore  affect  thoac  organs,  the  vital  functions  of  which  mugt 
continue  to  t»c  .ictive.  however  dejiressed  by  the  influence  of  the  chloro- 
fonn,  namoly,  the  Hvur,  in  res^tect  of  the  vital  anLiLoxic  funcliiins  it 
performs  in  rebtiou  to  the  pcnsfwinus  [mrtal  blood,  the  heart  in  rchition 
to  circulation,  and  the  kidney  in  relation  to  excretion.  They  attect  the 
liver  in  highest  degree,  since  iU  functional  activities  are  not  only  the 
most  numerous  and  complesc  of  any  organ,  but  include  fat  metabolism  as 
one  of  their  chief. 

Sjmptom&,^ f't'Tititind  is  perhaps  the  earliest  and  most  characteristic 
symptom.  It  appcarii  at  Krst  to  he  the  usual  sickness  after  anaesthesia; 
but  insu-ad  of  »ulwiding  after  twelve  hours  or  so,  it  continues,  becomes 
more  frcjuent  and  persistent,  and  soon  the  vomit  bccumcK  cofl'ee-ground 
and  black  from  the  presence  of  blood.  Nothing  is  retained,  and  the 
thirst  is  intense.  The  general  symptoms  accompanying  this  condition 
ue  of  a  cerebral  character — at  first  great  restlessness,  with  dilated  or 
□neqiml  pupils,  Hushed  face,  nud  anxious  and  terrified  expression,  followed 
Middenly  by  wild  excitement,  tossing  and  struggling,  grinding  of  teeth, 
wild  piercing  shrieks,  and  maniacal  delirium  {jiwHiiig  soon  into  drowsiness 
and  coma,  which  deepens  till  death  occurt:,  the  average  duration  of 
symptoms  from  first  to  last  being  three  or  four  days,  Jaundice  is  rare ; 
it  was  not  olwerved  in  any  of  Ur,  Guthrie's  disos.  Thi-  symptoms  in 
miniature  nn;  not  uncommon  in  a  InrgR  prti^Hirtioii  of  ciisi-a  after  opimilions 
under  anapstlietics,  but  URUidly  {uiKs  olT.  Although  the  number  of  fatal 
awes  already  recorded  approitches  one  hundred,  it  is  probable,  as  Dr. 
Guthrie  points  out,  that  this  number  by  no  means  representi;  the  whole ; 
and  ibitt  many  snrh  eta^m  have  hitherto  hecu  ascribed  to  shock,  fat- 
eml»oli«in,  and  other  conditions.  Tlie  jntlse  in  quickened  from  the  first. 
and  )M»vinieM  very  rapid,  w^ak,  and  almost  uncountable  with  the  f>nset  of 
the  nervous  symptoms.  The  iemperatwr  is  not  affected  at  first,  but  may 
rise  to  lOMOS'and  105"  or  106"  F.  before  death.  The  urin>r  almost 
invariably  contains  acetone  and  dincetic  acid,  and  the  smell  of  acetone 
becomes  iiotieoahle  in  the  breath.  The  symptoms  thus  resemble  those  of 
toxaemia,  so  commonly  seen  in  cases  of  severe  li  ver  disease,  sncli  as  cirrhosis, 
and,  ex'on  more  closely,  those  of  acute  yellow  atrophy. 

Treatment. — PUMie. — The  chief  indication  is  to  prevent  the  liver 
being  deprivotl  of  the  proper  amount  of  food  immediati'ly  U-fnre  chloro- 
form anaesthesia.    ThJK  indication  is  specially  urgent  when,  from  exlstitlg 
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diMuse,  vi>niit,hi^,  or  fn»rrlinija,  thfi  livor  i»  hIpinuH'  fiinctiunally  <l<J])i'eiMtMl 
from  want  of  fn<xi.  The  hinhiT  privniion  of  food  prttparatoiy  to  chloro- 
form anaeHtbena,  n-liich  would  be  inini.-itf-ri.T.I  in  a  hewltliy  person,  m«y 
tluui  liccotne  an  ini|Mii'Uint  factor.  The  elfect  of  tlio  cliloi-ofyrm  f.-iHs  on 
a  liver  prol»til»Iy  iJrenily  fatty  and  funcunimlly  (JoprcsBiix]  liy  want  of 
food,  to?nc  infliiencos,  and  ofl«n  by  mental  emotion ;  delayed  chloroform 
poisoning  may  in  conseqiionco  bo  induced  oven  by  doses  usually  well  borne. 
The  neccssiiy  ihwu  for  fuller  fce<liiig  of  jwiliiTits  prior  to  Hdminialration 
of  chloroform  is  alt  the  moro  iirj^eut,  inasmuch  as  food  has  nocossarily  in 
many  caiw«  to  be  withheld  for  some  timo  iifter  the  openition.  Ilenco  the 
great  majority  of  rt^conlod  ciisfB  have  Keen  in  jmtienta  re<^uiring  abdominal 
■jpemtions.  The  withholding  of  food  in  propiiratton  for  the  ujwration  has 
prolwblj'  en'od  on  the  8i<U'  of  excess,  or  hiia  at  Icii^t  been  aggravated 
by  tha  ctjndilion  of  malnutrition  and  asthenia  aecom{>anying  tho  discaBe 
itself. 

Fatty  infiltration  of  tho  livor  in  animals  poisoned  with  phosphorus  or 
chloroform,  or  in  simple  inanition,  can  be  prevented  by  the  supply 
of  pn:)tHin  and  airbohydnito  ftKxl.      (i»adiiig  (26),  Ostertag.) 

Tho  meaauros  which  suggcat  thomselviw  in  this  relation  incltlde, 
therefore,  special  precautions  in  the  way  of  feeding  patients  (iil-noun'shed 
or  the  subject  of  vomiting)  for  tweuty-four  or  forty-eight  hours  prior  to 
any  operation  and  up  to  within  a  few  hnnra  of  the  oparatiaii,  and  by 
nutrient  eneniiis  ininiediatoly  after  o}>L'ration.  An  important  clement  of 
the  foo<] — whether  a<Iniinist«red  by  the  month  or  by  the  i-ecUim — shmdd 
be  sugar,  as  ai.  once  tho  most  eai^ily  assimilated  and  the  most  rea<lily 
Avaibdilo  for  purpow*  of  energy  production.^  Itut  protein  food  (peptonised) 
is  also  important,  sintrc,  ajwrt  from  the  nutritive  propt^rties  of  protein, 
the  ammonia  formed  fmm  it  and  absorbed  into  the  poruil  blood  plays  an 
important  jtart  in  contr-olling  tbp  antolytic  activities  in  the  liver-coll  and 
in  neutralising  the  fatly  acids  formed  in  exci^ss. 

MrAinmtl. — The  need  for  alkiiHs  in  sorao  form  or  othor  seems  indeed 
to  be  nrgi-nt,  iMJth  bi^fore  the  ofwration  in  cases  of  asthenia,  and  after- 
wanls.  It  may  be  given  in  the  form  of  salirio  enemiis  in  th«  strength  of 
2  drams  of  bicarl»ormto  of  sodium  to  tho  pint;  or  suhcutATioously,  or  in 
the  form  of  citrate  of  sodium  in  milk,  as  reported  hy  Dr.  Wilson.  \\*hen 
the  sym])tomH  havn  set  in  or  arc  tbrpiitcnfd  from  persistent  vomiting,  the 
]mtiuul  sliuuld  bo  Iniliirrd  Lu  drink  t\f,  frui^Iy  :ia  jiu>uib1(!.  If  the  tliiid  ho 
returned,  as  it  somHinios  is,  largo  »tlino  enomas  fehoidd  W  givm,  nr  the 
Btomacb  1>e  washed  out  with  saline  containing  2  to  3  drama  of  bicarbonate 
of  sodium.  No  relief  is  afTorded  by  ndmiuistralion  of  bisrauih  or 
opiates  ;  tho  latter  indeed  are  probably  hjumrul.  To  mainlain  tho  heart's 
action,  strychnine,  caffeine,  and  ailministration  of  oxygen  nuiv  bo  tried. 


'  Sinu  thiiiulicliiwuvrHtteti,  both  Dr.  Bedilanl  and  Dr.  Bdnhrillf^!  have  advocateil  the 
admlnistrttlioD  tX  tnnr  ia  Th#s^  aue«  wtiMi  the  nyinptnmii  Kkvd  **-\  iii.  Dr.  Bo<)dkr<l  *iitut<^U 
iutikTenoiia  infudiuii  of  9  pt-r  c«nt  ilvxtnxw.  Dr.  UiunlindgD  tjiiotvs  WaKlrogvJ'i  ob^errktiou 
Ibat  piti«atii  vlro  twk  ovboby^rat*  fively  before  an<1  \t\tx  'iiwratfon  anned  leas  liable  to 
acetonnria. 


Btic  the  most  effective  meaaore  is  to  relieve  tfae  patient  of  some  of  his 
toxic  h](HN)  hy  veiiesectiuri  and  sulraeciuent  infusion  of  nai-miil  saline 
tuiliuion. 

Jn  (nic  nf  the  mont  atrikin*:;  and  scviirii  cakos  recoriU-d,  that  hy  B«llin, 
in  wliicli  the  BViHptoins  followed  appendectomy  auJ  re«emblcJ  nruta 
yellow  atrophy,  iht-  recovur}'  dated  from  the  timo  when  venisection 
And  infiiiiiun  wen:  rairricd  ouL  The  putitiut  fell  iiilu  a  jinifiiHi-  |H!rH]iir:Ltion 
and  made  a  good  reeoveiy. 

WlUOAM   UrSTER. 
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W.  II. 


DISEASES  OF  TirE  BLOOD-VESSELS  OP  THE  LIVEK 

By  AV.  P.   Hkhhixubajt,  M.D.,  F.R.C.P. 

P^^,EPm.KI!ms. — Deflnttion.  —  InflAninmtion  of  the  wall  of  the  portal 
vein,  (ir  «f  iu  hranL'liL'fi,  leading  to  tbromliosis  (pylethroinboais,  adhesive 
pylcpblehiti^),  or  to  suppuration  (5Upi>urative  pylephlebitis,  portal 
pyaemias 

Pacholog'y. — Id  this,  us  in  ull  other  conditions  in  which  lioth  the 
hlovxl  and  the  vesaels  are  diseasefJ,  (ipiniiiti  luis  lisurilii^l  the  chief  jjtirt 
fii^L  to  the  one  aud  then  to  thd  oiUei  uf  tho  two.     It  i&,  however,  now 


generally  belioved  that  the  vessel  wall  is  alnrayii  nffected,  trhetlier  the 
source  of  the  dUcaae  lie  in  iho  blood  or  no.  It  teems  best^  therefore,  to 
adopt  a  nomoiiclatura  on  thia  basis.  On  the  other  hand,  it  in  also  allowed 
thftt>  with  few  exceptions,  the  phlehitin  arises  fnim  irift'Ctiwi  or  from 
morbid  hixlieM  in  the  blood.  Ritt  the  cases  differ  widely.  In  some  tl 
viniH  ifl  weak,  in  others  very  active.  In  the  former  the  forces  of  defenc 
have  time  and  strength  to  throw  up  barricades,  and  an  adhesive  inHam- 
mution  is  produced.  In  th«  l.-lttt^^  all  r^^tiiitanoo  is  overwhelmed,  intra- 
vtuciilar  suppuniliiiii  risidtti,  and  the  poison  then  spreads  itself  by  the 
veasels  into  the  fiirLbei<t  \>m'ts  of  the  liver,  and  even  into  the  general 
system.  Therefore,  although  the  difference  between  the  two  is  in  the 
great  majority  of  cases  a  ilifforcncc  merely  of  degree,  yet,  since  thaj 
clinical  symptoms  ditler  much,  trnd  since,  also,  in  some  cases  the  uiue 
differs  in  kind,  a  separate  description  of  each  class  will  be  given. 

THROMBOSm    OP    THE    PORTAL    VeIN    (PYLEPHLKBITIS   AdHAKSIVA, 

Pyi.ethr'jMHdmis). — Pathologry. — ITirorabosis  of  the  portal  vein  may 
occur  under  several  conditions.  The  cause  may  be  chronic  disease  of  the 
vein ;  Welch  has  njforred  to  several  cnsea  of  calcification  nf  the  coi»t«  of 
ihe  vessel,  Bormiann  hjis  described  phlebosclonwi-%  and  .■iyphiliiic  cndo- 
pblehitis  lias  been  mentioned  (Rolleston).  Or  the  vein  or  some  of  it 
intrahepatic  branches  maj*  W  attacked  by  iuAamnvition  extending  from 
neighbouring  tissues ;  thus,  portid  thromlwsis  may  be  aiusitl  by 
abscesses  in  or  near  the  liver,  liy  cholecystitis  ur  cliolanjiitia,  or  by  in- 
flammitioti  of  the  paficreas  or  cif  the  striiciures  near  it.  Cirrhosis  of  the 
liver  is  often  alleged  as  a  cause  of  thromhosis,  and  as  an  instance  of 
inflammation  beginning  outside  the  vein.  It  was  present  in  22  ont  of 
Dr.  Rolleswn's  60  collected  cases,  but,  as  both  he  and  l>r.  I.Angilon 
Brown  point  out^  it  is  rather  a  ilisposing  than  an  exc^iting  cause,  ft 
has  been  reconJed  as  due  to  adhesive  tubertniliius  peritonitis  (F.  Taylor). 
Frui'icbs  muntiiins  an  inxtiuicu  in  which  the  cause  was  apparently  l< 
peritonitis  cjiused  by  a  blow  on  the  epig.iatrium.  The  [Mttient,  n  man 
forty-six,  had  twice  been  struck  there,  the  first  time  eleven  years  anc 
the  second  eighteen  weeks  before  death.  On  eavb  ui.'ciuion  he  hadi 
severe  abdominal  pain  and  epigastric  swelling.  At  the  autopsy  there 
was  found  both  aid  and  recent  inflammation  in  the  upper  ])art  of  the 
peritoneum.  If  trericha'  patient  had  not  received  a  second  injiu-y,  his 
case  would  htive  icsoml>lcd  that  of  the  patient  mentioned  by  Welch,  in 
whom  Delafield  diagnosed  trmmatic  portjil  thrombosis.  Again,  the  vein 
may  be  constricted  by  new  growth,  malignant  or  syphilitic,  so  thai 
the  circulation  is  retarded  or  stopped.  Such  a  condition  is  very 
favourable  to  rhmmbosis,  which  then  probably  depends  upon  micrribio 
infection  as  i:s  immediate  or  exciting  cause.  Or  it  may  he>  iwtnally 
invaded  by  cancer,  or  by  gumma,  or  by  one  of  the  nodules  of  hepatic  hyper- 
plasia which  are  seen  in  some  cases  of  cirrhoiti»,  and  arc  called  multiple 
adenoma  (Ttmier,  Del^pine,  Powell  (11)).  In  a  second  group  of  cases  the 
thrombosis  begins  in  a  tributary  and  extends  to  the  portal  vein.    Splenic 


dJijMt^  for  inatuice,  &ucb  as  iofai-ction,  abscess,  or  p«rispletiui8,  nut}-  mt 
up  ihramboria,  whicli  bogiiis  in  the  splenic  vein  utid  uxiuiids  iiiio  tbo 
poi-Uil  tnmk.  Two  c&aos  dopiMitlont  on  gastric  ulcer  aro  mentitiiiL-d  by 
Dr.  AVickhiim  ]<C{jg.  SlronguUtion  of  the  intestine  may  cause  throm- 
bosis of  the  mesenteric  vein  (Newton  Titt).  Or  .append icitis  or  intes* 
tinal  ulceration  may  have  the  sfune  effect.  Tbo  laitcr,  however,  oro 
more  hkcly  to  canso  sapptirative  than  adhosivo  phlebitis. 

In  jJ)  these  caaes  the  diseiue  is  the  result  of  looil  comlitions,  but  it 
may  also  he  produced  by  general  diseaseB.  MaraAmus,  which  is  an 
occasional  cause,  waa  originally  supposed  to  act  merely  by  delaying  the 
blooil  How.  But,  as  Welch  has  pointed  out,  it  has  Iwen  repeatedly 
prnvpd  in  re<'ont  yejire  that  iimnnitiL-  throiiilmsiB  ia  due  to  haeterin, 
Faiy^e  n-conleil  a.  cisu  fiillnwiiig  child-birth  and  iit»i>c:ii<.teil  with  phleg- 
nijuiit  itlbu,  and,  according  to  Schmorl  (14),  puerinnul  ecliniijwia  may 
produce  iu  Dr.  Kolleston  mentions  two  cases  in  which  portal  throm- 
bosifi,  for  which  no  cause  could  1>U  found,  was  aanociatdl  with  thronibusis 
elf*«wheru.  All  this  gmup  uiuy  lie  a»cri))ed  with  pi-ubabiiily  to  general 
infection.  To  sum  up,  it  may  therefore  be  stated  that  the  gre;]l  niajfjrity 
of  the  cases  depend  upon  local  comlitions ;  that,  whether  of  local  or 
general  origin,  infection  is  the  most  prottablc  cause  in  all  but  tho»e  in 
which  the  vein  is  invaded  by  now  growth,  or  by  multiple  adenoma,  and 
is  not  excluded  even  in  these ;  and  that  in  a  few  oases  no  expl&mLtion 
can  be  given. 

Morbid  Anatomy. — M'ben  thrombosis  has  occurred  shortly  before 
death  the  vein  is  found  distended  with  the  clot,  and  both  it  and  its 
branches  of  origin  may  be  dilated  on  the  dintal  *idc.  Tlie  "vwdl  of  the 
vein  is  in  some  ca^es  sclernsed  or  otiirified.  Mieroscopieally,  its  internal 
surface  shews  the  usual  appearance  of  endo phlebitis.  The  cloi-  in  the 
most  recent  cases  is  deep  red,  and  at  any  rate  slightly  adherent  to  the 
widls.  If  a  little  time  elapse  before  death,  it  becomes  partly  docolor- 
ieied,  firmer,  and  more  gnunilar.  Sonietinies  it  is  fwft  in  the  mithlle  and 
firmer  in  the  outer  piu't.  This  may  be  due  Ln  a  nerrOKiK  of  b.iclrrial 
Origin,  which  if  continued  would  caiiali^o  the  clot  and  lead  to  mipjiura- 
Live  inthmimation.  In  thrombosis  of  old  standing  the  appearuncef!  are 
ditFcrent.  In  one  cxanijile,  related  by  I'r.  Uuigdon  Brown,  portal 
thrombosis  hail  been  diagnosLvl  by  .Tenner  twenty  years  l>efore  death. 
"There  was  extreme  varicosity  of  veins  in  the  portal  Brsui'c  and  foramen 
of  Winalow.  The  portal  vein  could  nowhere  be  found,  until  dissecting 
deep  into  the  port-il  fissure  there  were  found  two  tough,  narrow  tibroiLs 
biinda,  one  running  rights  one  left,  and  uniting  in  whiit  wjw  prol)«bly  the 
|K)i'tal  vein ;  a  minute  channel  in  the  middle  of  each  fibrous  Votnd,  coming 
to  an  end  as  soon  as  the  liver  wits  entered.  Liver  natural,  except  jnle. 
IVacing  branches  of  portal  vein  within  liver  towards  portal  fissure,  they 
nme  to  a  complete  end  just  at  the  tissurc  and  hard  upon  the  fibrous 
bands  spoken  of.  Hepatic  veins  natural.  Gall-bladiler  and  ductus  natural. 
No  splenic  veu>  could  bn  found." 

The  spUen  is  generally  enhirged  from  engorgement,  and  the  intestines 


msy,  wlien  the  superior  mwonteric  vein  is  offoctod,  be  almost  gangi-eooua. 
The  piirl  which  I'eols  ilio  cfi«ci  most  is  tlie  jejiinum,  as  it  has  no  aiiasUKi 
moais  vrith  parietal  reins.     X>r.  Uollescoo  has  Keen  secondary  ulcenieion 
ill  the  stomach. 

The  t-tvcr  is  likely  to  be  cirrhotic  since  cirrhoBisi  is  a  ft«quent  ante- 
cedenf..  But  there  appears  to  he  little  evwienco  that  cirrhosiH  is  pro- 
duced by  )K>rtii1  thromlxiKJt^.  Infarcts  have  Romotimcs  beon  found,  and 
flomeiimcs  fatty  change,  or  atrophy  of  the  livor  cclU,  In  Dr.  Langdon 
Brown's  case  of  twenty  years'  standiog  the  liver,  though  (wJe,  was  nntiiraL 

Symptoms. — In  a  large  pn>iwtrtirjn  nf  cases  there  is  atima  |iro-e3tistitig' 
abdimiiiml  iliBeHise.  Out  of  41  kikks  fnllocted  Iiv  I>r.  Ijtngdon  Hrown' 
there  were  15  cases  of  cirrhosis,  7  of  malignant  disease  of  the  liver, 
8toniiw:b,  or  pancrciis,  and  t  of  guppuniti%'e  diaease  connected  with  the 
intestines.  In  siu-h  caaes  the  luldition  of  [wrUil  thromboflia  may  be  wholly 
latent  nud  h<!(I  iiotbin^  Irvah  to  the  cliniml  picture.  But  moi-e  commonly 
after  a  jteiiod  of  long  illness  ascites  rapidly  appeal?,  the  spleen  enlarf^es, 
there  is  baematomosis,  the  stools  arc  loose  and  often  mixed  with  blood,  the 
nrinc  becomes  very  scanty,  and  the  patient  gi-adually  sinks  from  cxhaustioo, 
or  possibly  from  collajise  Jiftor  sevei'o  liiicraa.temesi8.  Sometimes  aovera 
and  repeated  haeniaiemeeis  precedes  all  other  sympixims  and  leads  rapidly 
to  death.  Occasionally  th^re  ia  grejit  erdar^ement  of  the  8uperfici;d 
abdominal  voina.  Occasionally,  especially  when  the  superior  mesenteric 
vein  is  greatly  afte<:teri,  the  attack  is  ushertx^l  in  by  BPvere  alxlimiiiud 
pain,  and  sininlatpes  aciit*  inteatimd  obstnictiiin. 

If  there  is  severe  hat-JiialemoKis  or  diarrhoea  the  spleen  is  less  likely 
to  enlarge,  and  ascitca  may  prevent  the  s])lc'«n  from  being  felt.  Alimen- 
tary glycosuria  has  been  stated  to  be  diagnostic  of  portal  thrombosis,  but 
is  qiute  cxceptiomd. 

Diagnosis. — This  is  seldom  made  during  life.  AHclUtb,  haonJitemeais,, 
and  enlargBnirul  of  the  spluon  are  ordinary  Krmpton»»i  of  tnicomplicaledi 
cin'ho^is  of  the  liver.  Unless  a  sudden  abdominal  pain  or  the 
of  bloody  stools  occuitj,  it  is  not  likely  that  the  thromlKJsis  will  even 
8iiB|io<-tfd.  It  can  hardly  ever  bo  mnru  than  a  niHller  of  (jonjectiirc,  and 
it  mi^lit  almost  be  Hnki  that  it  is  wisi.'  never  to  diagnose  it  at  all. 

Prog'nosis.—'rhe  condition  usually  lei^s  to  death.  l>r.  L-inj^on 
Brown  found  that  cjisos  with  cirrhosis  htste<i  from  two  to  twenty-six 
months,  cases  with  malignant  disease  from  cloven  weeks  to  four  months 
and  a  half,  and  ciises  due  to  peritoneal  adhesions  a  still  longer  time, 
the  othci'  hand,  uut  of  Si  ea-ies,  7  died  in  Iok-s  than  a  week  and  7  othet 
in  lesd  than  a  month.  That  recovery  is  possible  is  proved  by  cases  reported 
bj'  Lyons,  Osier,  and  liogors,  and  by  Jenner's  case  quoted  above.  Lyons' 
patient  euffered  with  ascites  from  May  1^70  till  I^cember  1871,  and 
was  tapped  thirty-five  limes ;  after  this  she  enjoyed  six  years  of  toler- 
able health,  an<t  died  in  eonsuqtn>nc-e  of  a  fi-actured  HK  Jenner's  ]>atiertt 
had  recurrent  haematomeflia  at  intervals  of  about  ten  monthf*  for  twenty 
years,  and  died  iif  it.  Where  diagnosis  is  so  uncertain,  no  case  of  recovery 
can  be  admitted  wliich  is  not  proved  by  subseiiuent  dissection. 


Treatment. — The  treatmont  of  ascites  und  haemAtemc«is  do««  not 
differ  from  thHt  pro[(cr  in  ciwes  of  cirrhosis  of  the  liver.  Where  HowJy 
stooU  and  symijtoms  like  thow  of  atidoniinii!  ol>»tnictiiin  exifit,  it  in  tmt 
improWMe  that  an  operation  will  Wi  att4;nipti-tl,  Xo  oiwraCive  trt^ftlintfnt, 
bowevur,  it)  useful.  The  ««tablii«huient  of  an  aiiiiittoinotiv  circulation  is 
the  only  procedure  that  could  relieve  the  comlitiou.  But  the  patient  is 
too  ill,  nnrl  tlie  handling  of  the  tisHties  is  likely  to  lead  to  uii  uxtcnaioD 
mthvr  thiut  Ui  h  eiiru  of  th»  pruct>aH. 

Oil  experitnenttti  grounds,  tbo  use  of  citric  acid,  or  potftssiuni  citrate 
in  30-graiu  doses,  \\m  been  recommended  to  prevent  the  further  formation 
of  clota.  But^  aa  Dr.  Rolleston  point*  out,  there  is  «onic  risk  in  thi* 
treatmont.  In  some  coaes  of  cirrbositf  tlie  ulkidinity  uod  toaguluting 
|>ower  of  the  blood  are  diminished.  These  could  not  be  benrfitetl,  and 
might  probably  be  barraed  by  tbe  citric  acid  treatment.  Unfortunately 
the  melhoda  of  measuring  these  qualities,  which  are  available  for  clinical 
purposes,  are  open  to  criticiim. 
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SUPPfR.*TlVE  PVLKt'riLEBlTlS(PonTAI.  PVAKMIA.      MULTIPLE  AaSCKSS 

OK  THE  Livkk).  —  Pathology, — The  condition  is  due  lo  an  infection, 
the  source  of  which  h  t^omctinie.')  obscure,  but  in  most  case«  iit  clearly 
traceable  to  an  original  lesion  within  the  area  of  tbe  (M>rlal  system.  It 
■ometimes  happens  that  in  general  pyaemia  infection  is  carried  by  the 
hepatic  artery.  But  this  form,  to  which  the  term  pyiwmic  abscess  is 
sometimea  rostricterl,  is  only  ot"  [mthological  interest,  iind  need  not  W 
further  connidered. 

The  original  lesion  of  suppurative  pylepldebitis,  and  of  multiple 
abecesa  of  portal  origin,  is  idways  a  breach  of  surface  siomewbere  in  tbe 
intestinal  canal  or  a  frwus  of  euppuration  in  the  area  frnni  wbieli  tbe 
portal  vein  arisi's,  in  tliu  ncig)iI>ourh<KKl  of  thu  voin  hwM,  or  in  tbo  liver. 
But  it  ia  remarkable  bow  much  moi-c  commonly  infection  arisea  from 
some  parts  than  from  other*.     Dr.  Langdon  Brown  {'2)  in  two  publications 

the  suliject  lia»   collected   72  cusvh  ;  tbe  original  frx'us  was  in  tlte 

liform  appendix  and  caocum  in  2*J,  in  ibu  stomiicli  in  G,  rectum  fi, 
Test  of  intestines  G,  local  peritoneal  or  subperitoneal  abscess  5,  umbilicus 
(infantile)  2,  spleen   1,  bristle  in  mesenteric   vein    1,  gall-atones  €,    a 
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nqtpurating  ovary  I,  and  was  not  traced  in  9  cascR.  The  original  leitioii 
b  pructicaUy  always  some  fomi  of  ulcenition.  Occasionally  (oreigti 
bodice,  such  as  a  6ah  bone  (Lambron,  Winge),  a  bmtio  (S.  Pliillips),  jui 
irou  filing  (Semmola  and  GioffrKdi),  have  been  found  in  the  portal  vein 
or  in  onu  of  iu  branches,  bat  their  presence  implies  a  breach  of  surface 
in  the  intestine.  Though  there  are  many  forms  of  ulceration  in  the 
alimcntaiy  cunnl,  it  is  only  one  or  two  that  give  rise  to  |iyk>[ihlubiti& 
Kntoric  fever  is  iiti  extrcmuly  cumnion  cau^  of  iritestinal  ulcere  in  Engliuid, 
but  it  bjinlly  ovBr  infects  the  portal  vein,  though  it  is  a  frequent  cause  of 
cholecystitis.  Tuberculous  ulcerutioii  has  never  lH;en  recorded  as  a  cause. . 
Dysenteric  ulceratiim  is  %'tinr'  conimoti  in  Indiu,  and  a  gCKid  infuiy  cases 
are  sefn  here  on  their  return,  but  it  is  the  nuitat  passible  thing  for 
pylephlebitis  to  ensue.  The  single  or  tropiaU  abscess  ilue  to  tha 
Entaiiuxha  hUlolijtica  is  a  recoguisod  sequel,  but  there  is  some 
to  believe  thai  in  ihose  cases  the  infuctiou  does  not  pass  by  the  vein,  but 
luigratos  across  the  poritoneura.  Gastric  ulcers  are  very  common,  but 
none  of  the  cases  in  Dr.  Langdon  Brown's  list  were  uncttmplicAtwl,  all 
shewing  some  suppuration  In  the  peritoneum  or  other  piu-ts  which  may 
have  been  the  source  of  iufectiou.  In  otic  case  the  ulcer  bud  bc-come 
adherent  to  the  liver,  and  hail  forme+l  an  a^wc&as  of  which  the  widl  was 
partly  forniwl  by  denuded  b4i|ntic  Liiisne  (CaiTingl<in),  This  is  rather  an 
infBction  thntugh  the  branches  of  distribution  witliin  the  liver,  than. 
through  those  of  origin.  Dr.  Langdon  Brown  suggests  that  infection' 
does  not  easily  occur  from  an  open  ulcer  which  \k\s.  htut  C4'>mini  in  (cation 
with  the  surface  of  the  canal,  but  only  in  caws  in  which  the  prtKliirls  uf 
ulceration  h.i-h  in  some  way  punt  up,  or  undtT  prusHiiri!.  This  hy|iotht?sis] 
oxphiiiiK  the  relative  freijueticy  with  which  appendix  cases  and  the  various 
forms  of  subperitoneal  abscess  figure  in  the  list  of  causes.  It  must, 
however,  be  understood  that  "  frequency  "  is  only  comparative  ;  suppura- 
tive pylupblcbitis  in  a  very  rare  sequel  to  any  disoattc,  and  even  in 
apin'iiilicitij),  its  most  frequent  antecedent,  its  incidence  is  probably  not 
more  than  0'5  percent  of  all  cases  (Treves  (10)). 

The  path  of  infection  in  through  the  small  veins  near  the  origlmil 
lesion.  Sometimes  a  thrombus  is  found  in  one  of  these,  sometimes  in  one 
of  the  main  tributaries  of  the  portal  vein.  I^t  often  the  portal  vein  is 
the  tii-st  to  1k!  attaclted,  and  often  again  the  vims  passefl  right  through 
the  portal  systom  and  stops  only  in  the  capillaries  of  the  liver.  Then 
multiple  hepjvtic  abacesa  results  without  any  traceable  pylephlebitis.  Bui 
the  process  is  the  same,  and  it  is,  after  all,  a  differfuco  in  ilegrwe  aloiia 
The  veniiliw  fnini  ivhirh  the  capillaries  arise  fU'C  prabab1\'  iiitlained  in  all 
such  cases.  OccasiumdLy  giUl-atones  ]n*oduce  ulcers  in  the  gall-bladder  or 
one  of  the  ducts,  which  extend  into  the  portal  vein  or  one  of  its  branches. 
The  infection  is  not  always  cotifined  U)  the  jwrtjil  vein  or  liver ;  it  ia 
8om<tliniQH  eiirricd  Jntu  the  vi;na  cava  (in  16  ivlscm  out  of  the  72  in 
Dr.  IrfiTigdun  Brown's  collection),  and  proilnces  secondary  abscesses  eUft-i 
where.  As  might  be  e:q>ected,  the  lungs,  the  next  capillary  system,  nrtt' 
the  tuual  site  for  such  metastases.      £mpycma,  however,  is  probably 


duo  to  direct  lymphatic  infcotiun.  In  »  tvw  ouhis  the  tnfecttun  goe» 
throitgh  to  tbe  lofl  hi>arl,  and  givea  mo  to  ceiohral  alwcese,  aiid  to 
iofsnru  in  tbe  braih,  h^^urt,  and  kidneys. 

Tlie  infective  agent  vari«8;  Ji.  ajli  appears  to  huve  )>een  tbe  hioet 
often  recogni»cd,  bui  diplocooci,  «t*phylococci,  and  strepuicocci  biive 
aIm  boeii  found,  as  well  as  other  8[>ecioa  which  wera  not  idottti!ie<).  In 
one  case  the  piis  was  {^terila  (Itollefcton). 

Morbid  Anatomy. — The  vein  itself  generally  contains  a  fluid  maM 
of  sanioua  pu3.  It  is  soniftiines  distciiJcd  bo  as  to  fijrra  an  aliscess  of 
Minsidurable  size.  lying  partly  inside  and  partly  oiitsirlo  the  liver. 
Ifupluri-*  nf  the  vein  has  once  boon  recorded.  The  coats  of  the  vein  are 
thickened  and  swnlkiL  The  collection  of  pun  w  oftnn  liounded  at  either 
end  by  a  soliti  clot.  Sometimes  there  are  aovcnd  such  clou  in  the  vein 
hjkI  ita  branchea,  funning  a  discontinuouB  thrombus  without  juty  iift'ection 
of  the  vein  in  the  intervals.  It  is  not  tincunimoti  to  me  a.  solid  clot 
blf>cking  the  mouth  of  thi;  B])lenic  or  a  nicitunteric  vein,  and  tlms 
preventing  tbe  epread  of  infection  in  that  directioiu  lu  Uio  great 
majority  of  cases  the  infection  travels  with  the  blood,  but  iTtrognidc 
infection,  against  ilu-  currunt^  ih  nckiinwIivlgiHl  to  <)cciir. 

Beyond  the  suppunitive  area  in  thu  {lorUd  vein,  or  without  any  such 
area  existing,  many  small  absceeftes  are  often  visible  in  tbe  liver.  The 
infected  particles  come  either  from  the  portal  thrombus,  or  direct  from 
the  original  focus.  S^nuetinies  there  are  a  few  targe  aWccMH-s  formed 
by  tlie  coalcscczicc  of  uiiuiy  smaller.  The  liver  is  usually  large  and 
OOugeiCed.  There  is  often  snppumtiou  in  the  |jeriU)(iciim  n«ir  the  Lrana- 
verse  fissure  of  the  liver :  sometimes  there  is  geneiid  ])vritoniti8.  Somo- 
timea,  aa  a  consequence  of  thrombosis  of  the  mesenteric  vein,  tbe 
intesUoea  are  congested,  but  the  obi^truciion  caused  by  the  porta)  vein  is 
not  so  great  as  in  the  adhesive  form.  The  spleen  is  generally  enlarged 
cither  fnm»  a  tinomlms  blocking  the  splenic  vein,  or  from  the  cftcct  of 
the  disense  on  the  blood.  As  a  rule  there  in  also  evidence  of  npjiendicitis, 
or  of  some  lesion  in  the  intestinal  wuial,  or  of  a  circumacriltcti  abscess 
l>chin<l,  occasionally  wilhin,  the  peritonoura.  Sometimes  an  empyema 
cxist&i  iLsually  M[>on  tlic  right  side,  occasiimally  mt-tjuttatic  altsceisseR  are 
found  in  the  linigs  or  brain,  or  there  is  evidence  of  infective  endrK-ai-dttia. 

Symptomis,  Course,  and  Progress.— The  symptoms  may  W  divided 
into  two  groujjs;  tbe  first  consist*  of  those  common  to  all  forms  of 
pyatMnia,  the  sccomi  of  tluwc  iriidituiting  disuaseof  the  liver.  (1 )  Syniplnm^ 
of  pyucmiii.  FevL-r  ii^  hiyli  .uiil  irre;;ular  with  wide  cxtremcw,  Kigorn 
ai'e  frequent,  and  there  are  often  prufuse  Kweata.  The  pidse  is  vt-ry 
rapid,  and  the  respiration  also.  The  tongue  is  dry.  The  ]:iatient 
becomes  rapidly  prostmtofl.  ("i)  The  local  symptoms  are  at  first  rather 
abdominal  than  hepatic,  and  consist  of  iiaiii,  iianuca,  vomiting,  diaiThoe^i, 
and  distension  of  the  abdomen.  But  usually  after  a  little  while  tbe  liver 
becomes  enlarged  and  tender,  flight  jaundice  often  ap])ears,  and  the 
spleen  sometimes  becomes  palpable.  The  onset  of  these  symptoms  may 
be  masked  by  tbe  original  diacaso,  for  instaaoe,  by  these  of  appendicitis 


or  of  gitil-stoiies  Itiit  V>r.    T^ngilnn  Brown  foiiml    tliat  iti  bis  series  iin 
Acnto  oiiAtii  vv;is  almoiit  tv'ico  as  common  aa  a  grutiiiiil. 

Ascites  and  enlaigeinent  of  the  supcrticiiU  veins  are  less  often  «een 
in  this  diswwe  tbna  iti  pylethrombosie.  The  imiie  is  si-anty  and  liigb- 
coloured  ;  il  soineliroes  contains  alhiiniin  ;  pus  is  noted  once  bj  Dr. 
I^angdon  Brown. 

Tbe  disease  nins  its  course  in  about  seven  ><reek8,  it  rarely  lasu 
longer  and  in  ofwn  shorter.  The  pfttieat  becomes  delirious  and  dies  in 
u  Blatc  of  fiuma. 

Prognosis.— -Although   the  disease   is  almost   always  fatal  there  is 
evidence,     a.*     Dr.    Lanj-don     Bmwn     points     out,    that     recovery    may 
exceptionally  occur.     He  cites  the  fotlovfing  cases.     Lawson,  consulting 
tiurgeon  to  the  Sejinicn'e  Hotipibd,  bad  suH'erod  from  some  disease  of  tha 
liver  when   in   India.      He  died  of  granular  kidney  ton  years   after   htsi 
return    to    England.     The    liver  contained   soars  of  white  ciirtiUginoufl' 
substance  and  small  alwcesses  (Bndd).     A  girl,  aged  It*,  diwl  of  lard-' 
aceous  disease  from  an  old  pelvic  abscess,  probably  due  to  appendicitis. 
The  portal  vein  was  occluded,  its  walls  thickened,  and  it  contained  pus 
stained  with   hila.      In  variouti  parts  of  the  liver  there  were  small  scant 
with  caseous  centres,  and  in  one  place  there  was  a  distinct  mass  of  caaeoiia 
matter  which  was  probably  the  remains  of  an  abscess  ((ioodlutrt).     A 
boy,  aged  II,  had  miilti]>le  abscesses  of  the  liver,  with  high  fever  and 
severe  illness.     There  vn^  nu  jaiindic-e,  and  no  cause  was  fuund.      After 
many  nlwcosses  had  ]>ui!n  draint!d  with  a  trouir  a  fi^o  incision  was  tnado 
and  the   patient  recovered  (S.   West).     A  girl,   aged   15,  after  a  third 
attack  of  appendicitis  shewed  symptoms  of  portal  pyaemia.     Laparotomy 
was  perfonned,  aiul   the    liver,  which   wjis   considerably  enlarged,  was 
foUMid  to  ho  very  soft  and  to  bo  covered  with  yellow  fiici  the  nixe  of  pin- 
pricks.    There  was  no  endence  of  tuberculosis.     She  rocoverod  (Treves-J 
(11)).      A    boy,    aged    10,    had   a  pyaemic  alracess  of    the  liver  due  to^ 
appendicitis.     The  appendix  was  removed  and  the  liver  abscess  draineil ; 
the  boy  recovered  {Morton).     It  will  be  noticed,  however,  that  in  only 
oue  of  these  cases  was  the  vein  itself  seen  to  bo  utfectod.     It  is  reasonable 
to  suppose  that  the  danger  is  leas  when  the  vinis  has  passed  straight 
through  to  the  liver  tissue,  than  when  there  is  in  the  jwrtal  vein  a  fociu-l 
continually  emitting  fresh  supplies  of  it,  and  able  also  to  infect  the 
peritoneum   in  its   lieigbbourboml,        lu    Mr.  Morton's   case  again    the 
abscess,  though  undoubtedly  infective,  was  single,  and  was  thus  amenable 
to  treatment. 

Diagnosis. — This  has  rarely  been  made  during  life;  thus,  at  Ouy'i 
Hospital  2  cases  only  were  diagnosed  out  of  20  (Bryant).  The  reason  is 
that  the  symptums  mo  seldom  complete.  .A.  physician  woidd  hardly 
venture  t^  diagnoM;  mu^h  a  lure  dieeiise  unloss  one  of  its  known 
antecedents,  of  which  appt^ridJcitis  is  the  most  common,  was,  or  had 
recently  been,  present.  When  a  patient  has,  nr  has  lately  faiul,  »p]>endi- 
citis,  or  is  sutrering  from  some  focus  of  suppuration  U'iihin  (he  abdomen, 
the  appearance  of  symptoms  of  acute  hepatic  disease,  together  with  those 


of  pTaomiii,  juatify  the  diagnosis  being  made.  Tbe  moHt  important  and 
constant  hepatic  symptoms  are  cnlargcmont  nml  tcndcrnc**.  Pain  is 
miicb  less  constant.  Slight  jaundice  is  present  in  mthor  Iosb  than  half, 
about  40  per  cent,  of  the  cases.  Signs  of  portal  obstructiofi  are  siitdom 
well  marlced  ;  the  common«8t  is  enlargement  of  the  splctcn,  and  thiA,  as 
'Dr.  Langdon  Brown  says,  is  of  considerable  value  if  we  can  watch  it 
develop).  The  genentl  nymptoms  of  pyaemiji,  iiifhiding  leticocytufjis.  are 
lirohahly  always  present  Rut  the  riiltivai.inn  of  mici-olx^a  frnni  the 
blood  is  usually  unBUccessful,  for  the  infection  is  ;,'enemlly  retained 
within  the  portal  system.  I'oritonttis  is  a  frequent  complication,  but  its 
presencu  will  probahly  rather  misleml  hh  than  othurwino,  aa  it  will  Kiiggoat 
that  this  is  the  substantivo  disease.  When  the  symptoms  are  incomplete 
tbe  diagnosis  may  be  impossible. 

IXfrratfial  Diagnosis. — A  subphrenic  abscess  above  the  liver  produces 
much  the  same  train  of  sj-raptoms,  but  it  is  iwnally  Accompanied  by  much 
greater  upward  displacemont  of  the  diaphragm  than  is  seen  when  (here 
an-  multiple  abscesses  within  the  liver.  Tropical  abscess  le  a  more 
chronic  disease,  and  seldom  produces  true  pyaemia ;  there  is  usually  a 
circumscribed  local  swelling  below  the  ribs,  or  a  more  pronounced 
halging  of  the  ribs  than  iu  multiple  abscess.  Enteric  fever  sometimes 
proiluces  a  gnnenil  eoiwlition  not  unlike  the  Liter  stage  of  pylephlebitis, 
hut  it  has  )K>ints  uf  distinction,  the  presence  of  the  a|>^luti]mticm  reaction, 
the  absence  of  loucocytosis,  and  a  much  slower  pulse.  Simple  cholangitis 
ii  not  accompanied  by  such  severe  M'mproms,  but  sn)ipumtivc  cholangitis 
may  closely  resemble  pylephlebitis.  In  the  former,  however,  the  spleen 
doofl  not  enlargi!  and  jaundice  is  more  marked.  Malaria  ami  mali^jnant 
disejise  roust  also  be  e.xcludod. 

Treatment — Probably  the  most  important  treatment  at  present  is 
preventive.  Since  portal  pyaemia  almost  always  depends  upon  a  sup- 
puralive  focuK  in  tin*  aUlomL'n,  nml  in  mvirly  hidf  tlkC  cjiscs  is  due  to 
appendicitis,  a  careful  treatment  of  nuy  Kiii-h  condition  will  greatly 
diminish  the  fre^|uency,  email  even  now,  of  poi-tal  pyaemia. 

UHien  the  disease  is  established  it  is  somctimcj*  possible  to  discover 
and  drain  an  abscess  or  abscesses  in  the  liver  as  in  the  caaes  recorded  by 
l>r.  West  and  Mr.  Morton.  But  nowadays  such  an  operation  would 
ciTtainly  be  carried  out  by  free  incision  of  tbe  abdominal  wnll  or 
exposure  of  the  suriaee  uf  the  liver,  or  elne  by  a  Rimilar  opening  through 
the  pleura  and  diaphragm,  the  detaiU  of  which  Ifcdong  rather  to  Surgery 
than  to  Medicine.  When  this  cannot  be  done,  and  especially  when  an 
■hscess  has  fnrmi'd  in  the  vein  itself,  the  treatment  can  hardly  as  yet  be 
anything  more  than  thu  relief  of  [min  and  th«  supixirt  of  stnnigth.  The 
micFobic  nature  of  the  infection  gives  ua,  indeed,  ground  for  hoiio  that 
we  may  sooner  or  later  obtain  fresh  metlio*ls  of  treatment,  lint  the 
difticiilties  are  grcJit ;  on  tbe  one  hand,  the  infection  is  usually  confined 
tf)  tlii>  jwirtid  areji,  iho  hlcjud  ai  which  ran  <inly  be  examinwl  by  tapping 
the  liver.  Such  a  proc:eeding,  unless  the  liver  were  actually  exposed  by 
an   abdominal  incisioit,  would  probably  infect  the  peritoneum.     On  the 
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other  hHiift,  the  diseoso  is  tVeqiieiilly  duo  noi  to  one,  bin  to  many  fornix  of 
pathogenetic  organisius.  It  soetna  within  the  bounds  of  possihility  that 
we  may  in  time  overcome  lx)th  these  ilitEcuUie*,  and  «>  may  attack  the 
infection  by  vaccitts  or  antitoxic  aertinu  appropriate  to  the  iiidividtml 
case.  But  liaphuzanj  injectinns  uf  such  remocHm,  vithout  liaetoriolf^c 
evidence,  havu  not  Iti^en  successful  in  the  |Uiflt,  and  are  not  likely  to  )»»' 
more  successful  in  the  future. 
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OOTLCSION,     BY     STRtfTnUlK,    THROMBOSIS,    OR     PhLKBITIS,     OV    TIIK 

HiEfATic  Veins. — Occlusion  of  the  hepauc  veins  is  an  imcommon  coti- 
dition  which  miiy  arise  from  aevcrai  causwR.  Its  interest  is  almwO, 
entirely  ^lathological,  and  according  to  Hess  no  atsts  li.'is  li&rii  diagnoeed* 
during  life.  It  will  Ixi  Wst,  thci-oforu,  to  reverse  the  ubujJ  order,  ami  to 
any  whnt  tliere  is  to  Kay  about  the  symptoms,  fur  they  iiro  common  to 
many  ditTerent  ca^es,  and  pias  afterwards  to  the  classification. 

Symptoms. — These  aro  only  observed  when  the  main  tnuiks  are 
ftfl'ect-fid-  Nearly  all  the  paiienlrt  have  (>i  mi  plained  of  abiloniinfl-l  pain  in 
tliu  iH'iHitic  anil  opigasLric  roj;ions.  Sometimes  it  is  very  severe,  and  in 
one  of  C'liiai'i's  cases  Ciiused  almniit  continuous  vomiting  for  I  4  hours. 
Ascites  is  nearly  always  present,  but  it  vru  Absent  in  Schiippel's,  ar 
not  fotind  during  life  in  Chimin's  second  case.  The  Huid  is  usually  opat 
escont,  soinetimcB  hloo<l-8tfline<l,  and  occji.8ioiia]ty  pundent.  In  soravl 
cn^es  the  liver  has  been  felt  to  be  enlarged,  but  not  in  all,  and  occasiot 
ally  the  spleen  has  l>een  felt,  below  the  riba  Jaundice  baa  been  k< 
once  or  twice,  but  is  exceptional.  Anorexia,  vomiting,  and  (UarrlK 
are  commoa  The  pationta  usually  complnin  much  of  progressive  weak- 
ness and  feel  vory  ill. 

Duration. — Thct.se  symptoms  last  usually  but  a  feur  weeks.      Il   is  in 
moat  OflJteK  an  acute  condition,  but  Lichtenstem's  patient,  a  man  agedtf 
twenty,  had  from  early  youth  been  subject  to  attacks  of  aliilominal  pain, 
and  !*r.  Kelymiok's,  a  woman  of  thirty-twn,  tuid  had  tlm  sjuuo  symptoms 
for  two  ye.Hi*a      Yet  in  IhiIIi  of  these  rhe  ennrlilion  beuime  much  mora. 
severe  a   few  weeks   before  dcalb.      In   Chiari's  tir^t  case  the  disease' 
apparenllv  e.ugted  less  thiin  a  fonuight     So  far  as  ii  known  the  condi- 
tion is  invariably  fatal.    Schiippel  suspected  it  in  a  patient  who  recovered, 
but  the  diagngsis  rcraaineil  unproved. 
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Diagnosis. — If  the  first  nymptom  is  severe  pain,  the  diiiease  mwy  for 
a  time  bo  thought  to  be  straDgiilauon  nf  the  intestine  (Lichtenist^'ni),  or 
B<nit«  pincrentitia,  or  peritonitis  due  to  iM?rfornl.ioii.  But  the  on8*-t  \% 
rBehlom  »o  acute.  Tho  wiinhinatinn  of  '\mu  nml  luscites.  with  vomiting 
'but  without  jauudictf,  may  he  raforrmi  to  tuberculous  perit«nitiK,  or  lo 
simple  cirrhosis.  Knlargement  of  the  liver  and  spleen,  when  preKnt, 
natundly  niiikea  the  latter  neem  tliP  more  probaMe.  But  the  affection  which 
mcMt  closely  i-eHoiubh-s  it  in  clinical  ftiatiires  is  tfaromlHttiis  of  the  |)orlnl 
■vein.      Tho  symptoms  of  the  two  aru  nmlly  idL'nliml. 

Pathology. — The  ck.>4»ilic»tion  of  these  cases  is  Hifflcult     Sometimes 

the  occhwion   Ih  a  mere  accident  in  the  course  of  another  disease,  the 

Bii*niptom8  of  which  conceal  any  tliut  tho  vonous  obtitnictiuii  might  liavo 

catuetfl.     Thns,  branches  of  the  hcputic  veins  may  he  rendered  imper\'ioiis 

by  (i.)  external  preuure,  by   tumouni   nuch   as  hydatid   cysts  or  nevr 

growths ;  (li.)  thrombosis,  which  may  be  due  to  (a)  extension  from  the 

vena  cava ;  (/>)  extension  from  local  inftamrantion.  such  as  hepatic  abscess, 

Btippumtivu  pylephlpliitis,  and  even   occa-sionnlly  simple  cirrboais ;  {■■)  an 

kftlterod  coriditioi)  i»f  bl(»<«l   fiivtniring  rniigiiUtion.      In  Pr.  Newton  Pitt's 

icnse  many  arteries  mid  the  right  hepatic  vein,  in  Schiippel's  tho  suiierior 

UongitudionJ  and    Itoth   trnnsvenie  sinuses    nf  the  dura  mater,  as  well  as 

hejiatic  veins  weru  hloc-kfd  with  thrombi  ;  (*/)  the  invasion  vf  n  vein  by 

new  growth  ;  («)  the  rupture  into  a  vein  of  tho  sn-ctdltil  ailenomas  Keen 

in  some  forms  of  cirrhosis. 

But  in  other  cases  the  obstruction  of  the  hepatic  veins  forms  the 
whole  or  the  most  important  part  of  the  patient's  illness,  and  the  symj)- 
toms  above  uientiumMl  ant  well  murkud.  These  cases  have  Iwen  found 
to  bo  due  to  various  caust-^. 

(1)  A  new  growth,  whether  malignant  or  syphilitic,  may  compress  or 
inii*a(]c  the  main  hepatic  tninks,  and  even  aIro  the  vena  cava.  In  one 
a  largo  gumma  had  obliterated  all  these  veins,  so  that  their  Ktnicture 
>uhl  not  be  traced  through  it,  and  projected  into  the  right  auricle 
f(S.  M'esl).  (2)  Moi-e  commonly  the  mouths  of  the  veins  are  invaded 
)d  blocked  by  some  form  of  inflammatory  hyiwr]"''^''^-  ^^  ^  impossible 
to  separate  these  cases  by  any  rigid  distinction  into  external  inflamma- 
tion (periphlebitis)  and  internal  (ondopblehitis),  since  both  forms  are 
□sually  present  together.  Yet  of  the  recorded  owes  which  have  been 
collected  by  Huks,  Mtme  at  any  nite  seem  prolKtbly  to  havn  started 
wiihiu  the  vein,  and  others  in  tho  tissual  outside  it.  in)  Some  cases  are 
line  to  extension  of  inHammatinn  from  tissues  outside  the  liver.  In  a 
mjui  agc^l  lifly-twn,  whu  drank  enncntniiK  ijnaiititicH  of  gin,  Budd  found 
all  the  hepatic  veins  thick  and  opafpie,  and  covered  by  a  fsliiu  mumbmnc. 
There  was  what  is  now  calletl  polyserositis  affecting  the  peritoneum, 
pericardium,  and  pleura,  with  thickening  of  the  mediastinal  tissues. 
There  was  some  fibrosis  of  the  liver.  Frericb»  saw  a  somewhat  similar 
condition  in  a  drunkanl  aged  forty-five.  In  another  ease  a  icarred  and 
contract'ed  gastric  ulcer  wai*  thought  to  have  Wen  the  starting-point  of 
I. the  adheaiona.     (6)  In  other  instances  the  inllammatiou  seems  to  have 


spread  from  the  liver.  A  nuui  of  iwenty-BLx,  never  strong,  haul  noticed 
aa  enlargement  in  the  opigaeiric  region  for  two  years.  He  was  admitted 
with  ascites,  and  died  in  six  days.  Tbere  was  a  difliue  monolobiilar  and 
in  tercel  I II  lar  cirrhosis  of  the  livor  and  ;u)herent  tbromhi,  nnth  inHaminntion 
in  and  around  the  hepatic  veins  (Chiirton).  A  aoinenhat  similar  case  irii 
&  boy  aged  thirt«en  is  rocordod  by  Dr.  Lnzanis-Btirtou'.  Both  of  thesa 
were  suspected  to  he  duo  to  congenital  syphilis.  A  child,  aged  seventeen 
months,  who  up  to  that  time  had  been  well,  had  abdominal  pain,  then 
general  HwuUiitg.  and,  lastly,  ascites.  She  was  twice  tapped,  and  dinL 
Tlie  liver  wiis  cin'holic:.  The  inferior  vena  i-jivrt  vras  luitiiral,  except 
that  slight  dimples  on  it^  surface  constitute*!  the  oidy  indication  of  the 
spot  where  the  hepatic  veins  sho\ild  have  opened.  The  orifices  of  the 
hepatic  veins  wore  quite  closed  b}'  membrane  and  old  adherent  thrombi. 
Dr.  CtCG  thought  that  had  the  condition  l>een  congenital  the  ductus 
venosus  would  not  have  closed.  Kosenblatt  (tjuoted  by  Chiari)  thought 
tliat  his  case — the  |)atient  was  a  man  of  twenty-seven — bad  originated 
in  ft  pfiriial  (left  lobe)  embrj'onic  cirrhosis,  either  ])n;vcnting  tlic  opening 
of  the  hepatic  veins  into  the  cava,  or  closing  a  communication  already 
formed.  {c)  In  other  cases  primary  endophlobitis  eeeme  certjkinly  to 
have  Gxist^^d.  A  man,  aged  twenty,  seen  by  Lichtenst«m,  had  Wen 
from  boyhood  subject  to  attacks  of  abdominal  pain.  He  was  suddenly 
seized  with  acut«  pain  and  diarrhoeA  and  beaimo  ver>'  o<.>deniatoiiB. 
Thpre  were  great  tyra|Kinites  and  some  ascites.  He  died  from  oetlema  of 
the  lungs.  Tliere  were  obliteration  of  the  liepatic  vt-ins  by  endo-  and 
pen-)>hlehttift,  and  some  degusit  in  the  ven»  cava  :lIko.  He  was  not 
syphilitic  or  alcoholic.  The  liver  was  not  cirrhotic  and  the  capsule  was 
natural.  Chiari  saw  a  similar  case  in  a  man  twenty-nine  years  of  age. 
In  two  women  examined  by  Chiari  the  same  conditions  existoil  in  the 
veins,  but  were  ascriWd  to  nypliiliB.  In  one  of  the  jNttiunta,  agrnl  twenty- 
eight,  there  was  a  scar  in  thi;  labium  majus ;  the  other,  aged  fi^y-nine, 
had  an  aneurytm  of  the  left  ventricle.  (</)  Injury  (ram  repeated 
eouglung  is  a  cause  suggesuxl  by  Krotz.  He  thinks  the  liver  bangs 
partly  by  its  veins  and  that  violent  cough  may  prodiwc  slight  team  in 
the  coats  of  the  vessels,  loading  to  pldubitis.  (e)  Congonitat  malfor- 
mation was  thought  by  Penkert  to  be  the  cause  of  the  apgiearances  in 
his  case,  which  much  roscmbled  Dr.  Gee's.  His  patient  was  a  boy, 
twenty-two  months  old,  who  had  had  ascites  and  enlargement  of  the 
liver  for  a  few  weeks  Ix-fore  denth.  There  wns  no  primary  cirrhosis.  It 
is  clejiT  that  muoh  of  this  putbology  is  conjectural, 

Morbid  Anatomy. — The  appearances  are  those  of  intense  congesticm. 
Fartx  ol'  Lho  liver  are  described  as  bUiek  and  dripping  with  blood,  the 
rest  ns  like  nutmeg.  When  not  contntcttid  by  interstitial  disease,  the 
liver  is  enlarged.  The  portal  liranrhi-s  sometimes  contain  thrombi. 
The  sU)niiu:h  and  intestines  are  sometimes  ileuply  congested.  The  peri- 
toneum sometimes  shews  a  dense  adhesive  inHammation,  but  more  often 
is  afi'ect^'d  secondarily,  as  in  cirrhosis,  with  ascites.  It  is  then  slightly 
thickened  and  congested. 


A.vKc;f!rsAr  of  the  hepatic  artery 
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Ankl'KYsm  of  tuk  Hepatic  Artbry  is  very  rare.  Mcater  in  1895 
Elected  20  caww,  Qrunoi-i  in  1903  incroBsed  thu  tiumtwr  to  3fi,  nnJ 
in  190M  I>r.  Knlland  collected  and  aimlysetl  41  catsos. 

Etiolo^  and  Patholog7. — Of  39  cafleA,  0  were  in  fomAles,  30  in 
main.  The  proportion  of  women  is  here  much  greater  than  in  aortic 
uneurjam.  It  is  not  easy  to  believe  tlmt  great  Ktmin  could  be  put  upon  the 
bi-pfitic  artery,  and  though  in  a  few  caaca  a  blow  or  acvei'o  pressure  Beeins 
to  have  been  the  cau«e,  the  greater  number  aecm  to  own  to  no  exciting 
cikuse  from  outaide.  Tb«y  seem  rather  to  resemble  cerebral  aneurysms 
than  aortic.  Grunert  is  of  opinion  that  most  of  tbom  are  due  to  some 
infectiouH  procees,  as  out  of  22  cases  ho  finds  l(j  in  which  an  liifcctiotis 
disease  closely  preceded  the  first  symptoms  of  the  aneiiryini.  Of  these 
cases  4  were  examplej)  of  osiecmyelitis,  and  Bickhardt  adds  aiiothor, 
4  were  cases  of  pneumonia,  and  two  of  enteric.  Th^  other  case 
recorded  br  Bickbardt  was  due  to  tuberculosis  of  the  surrouitding  liver 
ttasue  which  had  spread  to  the  wall  of  the  nrterj.  Tlie  age  of  inci- 
dence of  these  cases  is  rather  in  favour  of  Oninert's  opinion  ;  of  23 
dues  no  loss  than  14  were  under  thirty,  and  six  were  under  twentj 
^eara  of  age.  In  only  I  of  hia  collected  coses  was  the  hepatic  art^iry 
-described  as  sclerotic. 

Horbtd  Anatomy.— The  hepatic  artery  runs  forward  for  about  an 
inch  from  ihu  cueliac  axis  before  it  gives  otl'  its  gnatro-duodcnal  and 
pyloric  branches,  but  there  are  no  caaes  on  record  of  an  anenr^'sm  on 
thia  part  of  the  arterj'.  The  vessel  then  runs  upwards  and  backwards 
in  front  of  tlic  foramen  of  Winslow  until  its  divii^ion.  In  13  ea^es  the 
aneurysm  occupied  thi^  part  of  the  artery,  in  •'^  utscA  it  inipIiLVit«<l  the 
ri^hi  branch  -tlone,  in  3  there  was  an  aneurysm  un  eiirh  division,  in 
3  others  there  was  one  on  the  left  branch  alone.  This  i»  Grunert's  state- 
ment from  a  total  of  32  cases  in  which  the  necessary  details  were  avail- 
able. In  three  cases  the  aneurysm  was  intrnhepatic.  These  anenrysnia 
rarely  become  larger  tlum  a  walnut.  In  1  cjuso  there  were  no  \vm  iliitn 
four  small  aneurysms. 

TVath  is  usually  cauBcd  by  nipture.  Out  of  25  such  cases  the 
rui>tiire  took  place  into  the  peritoneal  cavity  in  10  coses,  into  some  part 
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of  the  bile  pa8«agea  in  10  cases,  into  the  stonuich  tmce,  into  the  da<^, 
denum  twice,  ami  into  tht)  portal  vt>in  in   1  cxse.     In  1  case,  a$  above 
Riinitioiicd,  the  wiitl  cE   the  HDeiiiTam  vra«  foiinil   to  l>o  itifillratcd  with 
tulwutrlu,  wliiL-h  liiwt  itpiHiivfitly  fipread  from  the  liver  tissue. 

Symptoms,  Course,  and  Progrress. — The  three  chief  symptoms  ar« 
pdin,  haemoiThiige,  ami  jaundice,  hut  none  is  constant.  Pain  is  the  mos&i 
common,  and  usually  tbi-  oflrliost;  it  generally  occurs  in  severe  attackv ! 
and  is  referred  to  the  opigtistriuni.  There  is  often  tenderness.  Haemor- 
rhage IK  the  second  in  imporUuice.  It  is  recurrent,  Sometimes  it  ukts 
ptaci'  intn  the  dtomach,  but  more  often  into  tho  (hiodonnm ;  accordingly 
mcUenn  is  more  common  than  hacraatcmesis,  and  in  one  or  two  caseg 
L'lrgo  clots  marked  with  the  impreesion  of  the  valviilae  connivenlos  have 
been  [Hutnefl  from  thn  hovrcl.  Jaundice  was  8tat«(l  to  have  been  pnisf-nt 
in  16  out  of  40  cases  (Holland).  Tho  tumour  is  hardly  evor  palpable, 
and  pulsation  has  never  once  been  felt  through  the  abdominal  wall,  so 
that  a  pidsating  tumour  in  that  region  is  pretty  r<.'rtain[y  not  a  hepatio 
aticnrysni ;  i-v^'ii  at  the  four  UjuiniUmiiea,  in  which  thti  tumour  haa  been 
i^x[iosud,  it  bus  only  once  lieon  man  oi'  fell  to  pulsate  (Kehr).  Gninert 
thus  describes  an  operation  perforraod  by  Ilabs: — ''In  the  attempt  to 
pass  a  sound  up  the  hepatic  duct  after  the  gall-bladder  had  been  opened, 
a  tigbt^  clastic  tumour  as  targe  as  an  apple  was  discovered  ;  this  tumour, 
which  surroundeil  the  hepatic  duct  on  all  sides  and  made  the  passage 
of  the  s.'iund  inijwssible,  did  not  pulsate."  The  liver,  however,  js  m 
infier|uently  enlarged,  and  may  be  pushed  forward  by  the  underlying 
aneurx-sm. 

The  condition  has  been  known  to  exist  for  six  years  (5),  hut  the 
average  duration  from  the  first  appearance  of  symptoms  is  estimattjd  by 
Gninert  at  three  months  and  a  half, 

Diagnosis. ^This  ha*  never  yet  been  made  during  life,  except  after 
laparotomy.  Even  tho  preaenco  of  pain,  haemorrhage,  and  jaundice  is 
not  sufficient  jirtHnu]  for  excluding  duodenal  nr  gastric  idcer,  and  in  the 
alwennf  of  hjw)nii>rrhag<!,  the  more  proiwldo  cauao  of  tho  pjiiii  and 
jaunilico  is  biliary  colic  In  Grunart's  case  the  diagnosis  was  actually 
rendered  rather  easier  by  the  absence  of  chanicteristic  symptoms.  Ha 
wi*itea : — "  Corapressiou  of  the  hepatic  duct,  gidl-stone-s,  and  duodenal 
nicer  woni  exclud««l  by  tlic  almenco  of  their  charHCtcristic  symptoms;, 
for  ihero  had  nevur  boon  SL'%'ero  colic  or  any  hiiemorrhage.  rreaeuiifr' 
on  the  common  bile-duct  could  be  eliminated,  hecause  the  gidl-bladder 
bad  never  been  piilpable.  The  only  causes  of  obstniction  considered 
were  stenosis  fnjm  the  scai"  of  an  tdcer  and  tumour.  Stenosis  was 
contra-indicated  by  the  varying  character  of  the  jaundice  .  .  .  and 
BO  the  suggestion  that  there  was  a  gi'owth  was  left.  This  could  not  be 
malignant,  or  in  the  course  of  a  year  the  freneral  condition  must  bavo 
been  moi'e  affected."  In  Kchr's  case  tho  man  was  cachectic,  with  n 
historj'  of  two  years'  illness,  nud  of  profiLse  liaemiit^'mHsia  and  jiiuni1ii;e 
in  the  pist.  The  gall-blaiMtT  was  enlarged,  but  not  tirnder ;  tlie 
liver   was    uot    onlar;g(Hl,    and    there    w»s    then    no    haemateuiesis    or 
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jaimdiccL     Kehr  sayt  that  hepatic  Hnouryam  ww  one  of  clio  powble 

Treatment. — It  is  obvimw  that,  as  the  conditimi  has  not  heen  tlift- 
gno«ed  before  laparotomy,  mRdieal  nvatmont.  has  not  hfton  carriod  mit. 
The  hepatic  artt'ty  has  once  been  tied,  hy  Kehr,  for  this  condition,  with 
succnu.  An  unexplained  illne«R  of  thia  PHtiire  will  [irnbiibly  fluggeet  n 
laparotomy ;  if  the  ]Ki6sibility  of  hepatic  iineiirysm  bo  ko]>t  in  mind 
laparotomy  perbaiw  may  be  undertaken  with  slightly  grtuit«r  rcsdiiieaa, 
anil,  if  the  tiiinour  is  diagno^d  when  seen,  tt  does  not  appear  to  hu  very 
difliculi  to  tie  the  artery  in  the  leswr  omentum. 

W.  P.  Hekkinuuam. 
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By  WiLLiAH  HuNTKK,  M.D.,  K.K.C.P. 

SyNONYSt^i/jyerfKBHit  of  the  Ltwr. 

Definition. — A  pnthologioil  condition  aaaociated  with  n.  number  of  diseuses, 
not  itself  constituting  a  tlittease,  but  conveniently  consideref)  separately 
on  ac<xtunt  of  the  aize  and  imiwriiince  of  the  organ ;  conaiatiiig  in  the 
presence  of  a  largo  excess  of  blood  within  the  Hlood-vessols  of  the  liver  ; 
clitiically  vhamcterised  by  u  vurying  dcgi*ce  of  enlargement  of  the 
orgnn  boynnd  phyAiologir»l  limits  iirul  by  diBtiirltmict!^  of  livor  function; 
caused  by  two  distinct  ntitd  of  cimrlitionii,  onii  of  infective  or  toxiu  (i;:utro- 
initstinal)  origin — "active"  congestion,  the  other  of  mechaniatl  (cardiac) 
orijjin — "passive"  congestion,  or  chronic  venouR  engorgcmtMit. 

Varieties.  —  The  condition  known  as  "  coiigrstiiiii  uf  the  Uvor" 
cannot  ho  rfganlod  a^  a,  iliiitinct  ilisoaae.  In  any  circiiiustancee  the 
border-line  between  phvMologicid  and  pjithological  hyperaemia  of  any 
oTffari  is  ill  defined  ;  and  this  must  especially  be  tho  aue  ir  an  organ 
subject,  liko  the  liver,  to  grejit  physiological  variaiion«  in  the  tpiantity  of 
blood  it  contains.  If  ihurcfon;  a  patholKgical  condition  like  congestion, 
emnnion  in  varying  degree  Ui  all  organs  alike,  be  dignified  with  the  title 
of  disease,  it  must  be  on  some  special  ground,  nnch  m  the  size  of  the 


oi^n  or  the  importance  of  its  functions,  and  the  consequent  gravity  of 
thy  effects  connected  \rith  distiirijanrK  of  them.  Examples  of  such  organs 
we  have  in  the  case  of  the  brain  .ind  spinal  cord.  It  is  only  on  this 
ground  thftt  congpstion  of  the  liver  h.is  any  clrtim  to  Ikj  considored  lis  a 
formal  niakdy ;  for  it  is  always  as(=ociated  with  and  depends  upon 
disenscd  conditions  elsewhere — notubty,  for  instance,  upon  congestion  of 
the  gastro-intestin&l  tract.  In  the  case  of  the  gastro-int^stina)  trad  the 
effects  of  congestion  are  widespread  and  ill  defineil ;  in  ihu  caso  of  the 
liver  they  are  concentrated,  and  thus  arrest  thi^  attention  alike  of  patient 
and  medical  olwervcr.  These  eff«ct«  in  the  liver  occiLsion  a  distinct  local 
distress,  as  well  as  more  general  symptoms  referable  to  disturWnccs  of  ii8 
assimilative,  antitoxic,  and  1>i1iar}'  functions. 

Again,  the  liver  is  jinrticidarly  subject  to  congestions,  partly  on 
account  of  the  iiharactcr  and  the  liehness  of  its  double  blood-supply  ; 
partly  on  account  of  its  situation  at  the  outlet  to  the  portal  system  on 
the  one  hand,  and  of  its  neighbourhood  to  the  heart  on  the  other.  Thus 
it  has  to  share  in  evci*v  congestive  li*oui)le  arising  tliroughout  th«  extensive 
area  from  which  the  portal  blood  is  drawn;  wliilst  its  pi-oximity  to  the 
heart  rendeni  it  one  of  the  first  or^ptns  to  Iw  affected  by  any  obstruction 
to  the  flow  of  blood  through  the  right  side  of  the  heart. 

According  as  the  increase  of  blood  is  brought  about  by  i>trww«t 
infinw  through  the  portal  vein,  or  ohsfnirtftl  tiuiflim'  through  the  hepatic 
veins,  it  is  posi^iblo  to  distiiiguisli  tvxt  mrirM&i  of  rimijesfion  of  thf  Urer, 
different  alike  in  their  causes,  their  clinical  features,  and  their  pathology'. 
Hence  the  distinction  between  thorn  is  of  ]>r-actical  importance.  The 
congestion  dtxe  to  obstructed  outflow  is  rightly  called  piisstvf,  as  it  is 
brought  aljout  by  niecbantciil  causes,  and  is  attended  with  corresponding 
lesions — such  as  diUtation  of  capillaries,  fatty  change,  and  atrophy  of 
cells — the  results  erf  increased  pressure.  That  connected  with  increased 
inflow,  on  the  other  hand,  is  in  the  first  iiistance  md  exaggeration  of  the 
normal  cnndillon  of  th«  organ  during  the  tiniCB  of  its  activity  ;  it  is  the 
result  of  chemicid  and  nervous  influences,  such  asopemte  in  health  during 
digestion  ;  and  the  anatomical  changes  are  also  those  of  increased  activity, 
and  not  of  increased  pressure.  This  form  is  therofore  rightly  called 
actirf.  As  an  indci>cndcnt  affection  it  is  tliis  latter  form  of  congestion 
only  that  really  neods  consideration. 


AOTrvs  C0NGE.STION. — Etiolpgy. — The  two  main  groups  of  causes  are 
— (i.)  Hon-iii/Ftiiit,  connected  with  the  character  ;-ind  qitantity  of  the  food 
taken  and  of  the  products  formed  in  gastro- intestinal  digestion ;  (ii.)iTi/>WiV, 
the  formation  of  toxic  products  by  (a)  organisms  normally  jiresent  in  the 
alimentary  tract,  or  (b)  other  supei-added  infections.  The  former  group 
comprises  the  great  majority  of  cases  mot  with  in  this  country,  where 
the  hei»atic  congestinn  is  traceable  to  morbid  congestions  of  the  stomach 
and  intestine  arising  from  errors  in  food  and  drink,  and  the  digestive 
and  putrefactive  disturbances  connected  therewith.  The  Utter  includes 
the  cases,  common  rather  in  tropical  climates,  in  which  the  oongeition 
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BIDS  to  be  dua  to  Bome  specific  infective  influence,  a«  in  luitluria 
uxd  dysentery  (riVe  article  "Tropical  Liver,"  Vol.  II.  Part  II.  p.  571). 

(i.)  N*>n-injcc<ive  lujlucrifrf. — The  most  common  caufleo  of  nctive 
jngeution  of  the  Uvcr  nn(lo«I)te<lIy  are  gfistric  catarrh  nml  ojtaociaied 
4i)te8tinul  congestions  set  up  i)y  undue  indulgence  in  food* anil  drink. 
It  is  most  commonly  found  itt  pensoii^  who  hiihitiiuily  oat  .nnd  drink 
much  and  take  Uttto  exercise.  Kith  and  highly  seasoned  foodi  which 
tend  to  produce  or  aggravate  the  conditions  of  catarrh  and  congestion  of 
the  mucous  menibmnes  are  potent  for  evil. 

KxceHs  in  mnlt  liiiuors,  wines,  or  tsjririt^  is  undoubtedly  uIko  ii  very 
potent  cause  of  cHmgostion,  und  more  common  peth»ps  thun  excess  iti 
eating  alone.  That  these  ageota  exert  a  directly  itijm-iuus  action  oq  iho 
liver  itself  in  proved  hy  the  occurrence  of  cirrhosis  of  liver.  It  ia  in  the 
habitiml  topur  that  tlie  liest-mHrkcil  iiltackit  of  congestion  of  tJie  liver 
art)  tu  he  met  with  in  this  country. 

Over-indulgence  in  liquids  of  any  kind,  cs]}eciBlly  tf  taken  with 
food,  ako  favours  the  occurrence  of  the  condition  in  persons  of  plctlioric 
habit  of  body. 

Not  only  excess,  however,  but  irregularities  in  the  times  of  taking 
food,  insuthcient  mastication,  and  other  causes  of  gastric  catarrh,  will 
produce  congestion  of  the  liver  in  persons  liable  to  It ;  for  cei-tain  patieiiu 
[ftppear  to  have  n  proclivity  to  hepatic  congestion.  Such  patients  are 
usually  of  stoiitish  build  of  bcwly.  of  phlegmatic  habit,  and  t»f  sallnw, 
muddy,  so-called  "bilious"  complexion.  There  is  a  want  of  tone  almnt 
iUiem  generally,  which  seems  especially  to  affect  their  portal  vascular 
t>stem.  Causes  which  in  ordinary  persons  would  set  up  n  temporary 
indigestion  at  worst,  will  in  them  produce  well-marketl  congestion  of  the 
liver.  Most  of  the  above  causett  operate  strongly  iit  or  ntuir  tlie  middle 
age,  when  a  sedentary  life  is  more  usual. 

Congestion  of  the  liver  is  freijuently  a  premonitory  sign  of  au  attack 
of  gout ;  and  the  connexion  between  these  two  conditions  was  insisted 
upon  long  ago,  chieHy  by  English  nbservei's  (Scuilnmttrc,  GjiirduLT,  Oarrod). 

The  foregoing  caumis  o|Mjrato  by  pnxlucing  and  uuiintaining  condi- 
tions of  congestion  and  cuturrh  in  iha  stomach  and  intestine.  Among 
the  rarer  causes  may  be  mentioned  dilatation  of  the  stomach,  which, 
[•ccording    to    Bouchard,   may    set    up   active   liver    congestion.     This 

:iiitiun  I  have  also  bad  occanion  to  note. 

(ii.)  [njeclire  Cuuditkiiis. — In  waiTii  climates,  malaria,  dysenterj",  and 
intermittent  fevers  are  active  causes  of  congcalion  of  the  liver.  To  the 
same  group  also  belong  the  various  forms  of  febrile  jaundice. 

It  is  probable  that  in  most  if  not  in  all  these  eases  the  influence  on 
the  liver  is  brought  to  bear  through  the  intestines,  as  in  dysentery  ; 
and  that  it  diHers  from  that  opemtivu  in  the  foregoing  group  of  cases 
in  being  of  an  infective  nature. 

The  influeiict  of  eUmatt  in  favouring  congestion  of  the  liver  is  hilly 
considered  iu  the  article  on  "Tropical  Liver"  (Vol.  11.  Part  II.  p.  571), 
to  which  the  reader  should  refer. 


Lustly,  there  remain  some  other  conditions  which  have  been 
reganifd  ati  caiiaeA  of  uon^'c^tion  of  ihs  Hvor. 

The  first  of  these  U  .mj/prasfd  vienxtru/Uion,  in  comiL-xioii  with  which 
Boroe  liogree  of  congestiou  is  said  not  infrequently  to  occur;  sometimes 
with  jnundice.  Four  such  cjistm  of  "  menatnial  j.-iundicc  "  are  descrihed 
by  SeiNitor.  This  vurioty  of  cuii^eslioti  in  UKually  met  with  eiUiur  at 
the  tiuitAmt-nial  period  or  at  the  apjiroaoh  of  the  climacteric ;  and  it  has 
been  supposed  to  arise  directly  h^)nl  vasomotor  disturbance.  Pei'faaps 
thfise  cases  ought  to  be  regarded  as  belonging  to  the  lai-ge  ill-defiiwd 
group  ill  which  "coti^«stion  of  the  tivcr  "  is  luod  us  a  convotiiout  and 
popular  name,  for  ill-undorstooil  dii^ordei's. 

lit  diii'f-ki  fiifliitns,  ijso,  Ronie  tiegree  of  congestion  occurs.  Since 
the  time  of  Beruaixl  it  baa  often  been  asaumed  that  in  diabetec  some 
disturbance  of  the  central  nen'oiw  system  might  be  one  of  the  factors 
operating  through  the  liver  to  bring  about  this  condition.  A  more 
probable  explanation  of  the  ciongwitiidi  of  the  liver  in  such  cases 
ftppeJirs  to  me  to  Imj  the  increased  work  ihi-own  on  the  organ  by  the 
coitflumption  of  the  large  (juantitias  of  footl  and  drink  necessitated  by 
the  condition  it««lf. 

RxiHimu:  to  add  tir  ehillti,  especially  in  peraons  who  have  had  malaria 
or  dysentery,  is  undoubtedly  a  cause  of  acute  congestion  of  the  li%'er. 
This  effect  is,  however,  mainly  seen  in  persona  who  hare  lived  for  a  con- 
sidemble  time  iu  the  tropics. 

Morbid  Anatomy. — ^The  aiiatoniical  ehanguK  fi>tin<l  iift«r  death  in  caite^ 
of  active  t'tiugesliuii  aio  ill  marked.  The  liver  !»  swolh-n,  enlarged,  dark 
ill  colour;  and  on  section  its  ves»iclfi  are  found  very  full  of  bliKjd.  This 
overlilling  is  not  limitod  to  the  central  portion  of  the  lobule,  oh  in  the 
"cardiac  liver"  {chronic  congestion).  The  lobules  may  shew  some 
appoanuiees  of  fatty  change ;  but  the  mottling  (nutmeg  npiwnrance),  so 
characteristic  of  the  oai'dinc  liver,  is  not  seen.  On  microHcrjpic  examina- 
tion the  liver-cells  are  swollen  and  often  fatty  ;  or  they  «hew  somo 
degrees  of  pjircnehymatous  degeneration  and  cloudy  swelling. 

The  chiinges  as  a  wholo  nre  significant  of  over-activity,  and  differ  from 
the  at.niphir  and  preflsuie  changes  prosent-ed  by  the  "nutmeg"  liver. 

Symptoms. — The  sj|-niptoms  of  active  congestion  group  themsolvoa 
into  two  classes :  those  connected  with  tho  congestion,  gasTro-inteatinal  or 
other,  with  which  the  congestion  is  awociated  ;  and  those  referable  to  the 
distuHwuices  in  the  liver  itself.  The  common  symptoms  are  ihoee  of 
gastric  or  gaatn  win  tide  nal  wttarrh — headache,  malaise,  loss  of  appetite 
or  sickness,  bitter  taste  in  mouth,  coated  tongue,  constipation — to  which 
are  added  a  sense  of  discomfort,  weight,  or  even  actual  [j:iin  and  tender- 
ness over  the  n'gion  of  the  liver  itself ;  the  patient  at  the  same  lime 
usually  prescnta  the  muddy  complexion  and  the  yellow  eyes  so  char- 
acteristic of  liver  disorder.  The  pjijn  and  discomfort  over  the  liver  are 
aggravated  by  pres-iure  or  by  movement:  Uicy  iiiiiy  be  affected  e\'en  by 
pressure  of  the  clotbea.  Not  infrequently  the  pain  is  referred  to  the 
right  shoulder. 
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The  liver  is  found  apprecmbly  enlarged  ;  it  projects  below  the  costnl 
ZDBTgin  and  its  lender  to  the  touch. 

There  is  iisimlly  a  slight  degree  of  jaundice ;  in  the  group  of  easM 
depeniling  on  toxic  influences  it  may  he  t-onfiidfrable,  even  inlenBe. 

Tht*  urina  is  high-colon rt^d,  coticuntiutod,  of  higher  spociHu  gravity 
than  normal,  and  uetuUly  loaded  with  unites ;  not  infrequently  also  it 
contains  uric  acid  crystals.  Bile  pigment  is  itsuHlly  absent,  except  in  the 
preMfiice  of  jaundice. 

The  iiurvoiu  dislurbuniH-'fi  are  not  the  le:isl  proniiuonl  and  dituigree- 
able,  including  as  thev  do  not  only  headache  and  feelings  of  gi(kline»i  and 
droKTsiucsft,  but  also  great  irritability  of  temper  and  nicntitl  depression. 

t'iiniml  r»rtrlKS. — Atx-ording  to  the  severity  ami  iluraiitm  nf  the 
attack,  two  varieties  aro  to  ha  recognised — aeuU,  met  with  in  fevers, 
and  marke<l  by  much  constitutional  disturbance ;  eJironic,  in  which  the 
symptoms  aro  more  those  of  disorder  of  digestion,  connected  with  long- 
■uuiding  h&bits  as  to  food,  drink,  and  exercise. 

Dia^fnosls. — The  tliagnosis  rests  on  »  concurrence  of  symptoms  of 
gnstro-intcfitinal  disturbance  with  enlargement  of  the  liver,  and  ]Hiin  anci 
discomfort  in  the  region  of  tliat  organ.  The  distinction  from  acuto 
htf{iatiti3,  such  as  occurs  in  hot  climates,  is  mainly  one  of  degree  ;  in 
acnle  hepatitis  the  s}'roptoma  are  more  sevcru.  and  it  has  been  suggested 
tliat  when  the  ^HKlily  tempcnUnre  nw»  alnive  100'^  F.  Llio  oonditiou 
ahouhl  bt^  regarded  as  intUnniuitory  (CtuitlJe). 

Pro^osls. — The  condition  is  not  dAngerous  in  itself.  It  derives  its 
importance  from  its  causes. 

Treatment — The  indicntions  in  treatment  are  mainly  two :  {a)  To 
correct  the  habits  of  lib.'  on  which  the  condition  mainly  de|H!ndK ;  {b)  To 
romovo  the  gastro-intoittirial  coiitliuonK  and  the  uasocialed  hypoiiiemia 
which  prevails  throughout  the  portal  system. 

(d)  If  the  orror  be  one  of  excess  the  food  miiat  be  smaller  in  quantity, 
leas  bulky,  and  loss  stimulating  in  chamcter,  and  the  intervals  boiwccu 
mcnls  longer.  In  the  ehoico  of  food  regard  must  he  had  to  the 
stomach,  and  only  such  food  given  as  will  hv  readily  digested  without 
i^flving  rise  to  irhtAting  products.  Sauces  and  all  dishes  containing  over- 
DMted  fats,  such  as  entries,  pastries,  and  the  like,  should  be  avoided. 
Fat  in  any  form  slioiild  be  taken  sjiaiingly.  The  safest  meats  are  those 
roasted,  or,  in  the  case  of  tish,  lioihtd  or  liroiled. 

If  the  immediate  cause  of  the  congeittion  be  alcoholic  excess,  as  it 
often  is,  alcohol  in  every  form  should  be  cut  off  for  the  time  being.  If 
alcohol  Iw  only  one  of  the  hicturs  it  shouLd  he  tjikrn  in  strict  niodenition, 
and  only  with  meals.  Tnd<K<d,  ihu  ijimntily  of  licpiid  uf  any  kind  taken 
with  meals  should  be  small ;  liquids  are  better  taken  on  an  empty 
8U>macb  between  me^ds.  Oiu-  object  iu  these  measures  is  to  avoid  undue 
dilution  of  the  gastric  juice  during  active  digestion — to  reiatritt  the  inflow 
of  bliMHl  into  the  portal  tivstem  and  lessen  the  auiuunt  of  digestive  work 
to  be  done. 

{b)  In  carrying  oat  theea  mCMUres  we  are  doing  much  to  c&ny  out 


the  second  indication  of  treatment ;  for  hy  rej^ktion  of  the  diet  wa 
diminish  und  get  rid  cjf  the  gastric  cutarrb,  with  tbo  a33ociat<M]  byporaemia 
tliTOUghout  the  ]iortal  trnct.  Much  can  also  be  done  in  this  direction 
by  use  of  nietlicineft,  such  as  hitumuth  with  alknliis  hikI  bitter  tonics 
given  hoforo  food ;  or  dihicfl  acids,  especially  nitro- hydrochloric  acid 
with  nux  vomica,  after  food. 

But  our  chief  moanB  of  diminishing  tho  hypcraemia  throttghout  the 
portal  system  is  free  depletion  uf  this  system  by  piirgativca.  At  the 
lianie  time  tho  patient  mimt  be  led  to  taku  more  oxervitiu.  For  the  former 
purpoee  we  prettri1>e  the  various  saline  purgative  oiineml  watera — .^ 
Carlsbad  salts,  preferably  in  efierveat-ing  form,  Marieiil>a<l,  Horohurg, 
.lohiumis — takiin  an  an  tinipty  Htornach  in  the  morning,  with  an  occasional 
pill  at  night  tinio,  contitiniiig  one  or  mum  of  such  druge  u^  puduiihylUii, 
mercury  in  the  fomi  of  blue  pill,  aloes  or  aloin,  anx  vomioi,  or  rhubarl> 
(compound  pill).  How  mvich  such  moaaiires  are  calculated  to  relieve  the 
condition  is  shown  incidontjilly  in  cjtses  in  which  a  copious  bleeding  from 
piles  is  immcditttoly  followed  tiy  great  relief  to  the  more  distressing, 
liver  syniptoiDB,  iwsaibly  even  by  appreciable  diminution  in  size  of  thai 
liver  itaelf. 

When,  as  often  happens,  the  liability  to  such  congestive  attacks  he- 
comes  a  habit  of  life,  the  treatment  becomes  a  much  more  difficult  tAsk, ' 
In  addition  to  the  foregoing  measure)!,  it  is  in  such  rases  that  great  benefit 
is  derived  fnrm  pitriodic  visits  to  such  waUi ring-placets  as  Ilomburg, 
Carlsbad,  Marienl^d,  or  Vichy.  The  b^inoht  thus  ohtainod  is  partly  due 
to  the  use  of  tho  varifma  jiurgativo  waters,  partly  also  to  the  more  regiilar 
life  and  the  more  restrictetl  diet  to  which  patients,  othcr»vise  unamen- 
able to  atlvi(;e,  mure  readily  conform. 
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Passivk  CoNGEwnoN. — .Synonyms:  Kutm^-g  Lir>er ;  Cyanotic  Atrophif 
of  Lierr ;  Cartiiac.  Liver. — Deflnltlon.^ — A  pathological  condition  consisting' 
in  an  excess  of  blouil  within  the  livor,  caiisiHl  by  obstruction  to  ihsJ 
ontHow  of  blood  from  the  organ,  in  the  great  majority  of  cases  its  the 
result  til  caniiiLc  disease  ;  characterised  at  first  by  oidargement  of  the 
liver,  in  thn  later  stages  by  shrinking  ami  atrophy,  with  symptoms  of 
im})eded  portal  t-irculation. 

Etiology. — This  form  of  congestion  differs  essentially  fnim  the  one 
already  considered  in  Iwing  of  purely  mechanical  origin.     It  is  the  residt , 
of  impeded  outflow  uf  blood  from  tlie  hepatic  veins,  consetjuent  on  hack'] 
ward  pressure  of  blood  in  the  inferior  vt-na  cava.     The  comhtionn  which 
liiat)  to  this  are  snch  as  interfere  with  the  free  passage  nf  hUnnl  thruugh 
the  heart,   and  include,  therefore,  all  those  lesions,  whether  of  car^oej 
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or  of  pulmonary  origin,  which  tend  to  functional  )iicnmi)«tence  of  ibe 
ri((;hi  iido  of  the  heart.  Of  the  cardiac  coiiditions  the  moat  cotninon  is 
mitral  djscusc,  huih  ililuuitioii  mid  Htonosis,  capoci»IIy  ilio  lattvr;  )>ut  all 
oilier  bfiirt  lesidtu,  whether  valvular  or  iiirt«miiiatory,  ttiid  degenorativo 
altenitiuri&  of  the  enrdiac  muscle,  tend  to  produce  this  condition  in  pro- 
portion i\&  they  throw  increase  of  work  upon  the  right  side  of  the  heiirt, 
and  ultimately  woakoti  it. 

CcrtAiti  juihrmutny  conditions,  in  8o  far  lut  they  impede  the  circulation 
through  the  Inni.'n  nnd  throw  inrvetwed  work  upon  the  right  Ride  of  the 
heart,  also  favoiu'  ite  production.  The  most  common  of  tho»o  i^i  general 
emphysema  with  chronic  bronchitis.  Other  conditions  arc  chronic  inter- 
stitial pncumoniA,  congenital  atelecta»t.><>,  pneumoiii;i,  and  compression  of 
lungs,  whether  by  pleuritic  exudiitions  (iwpecially  of  the  left  side)  or  by 
intnitlximcic  tumount  (iiortic  aiimiryems,  uieiliamtiiml  tuinoiirs). 

tjuttly,  iu  quito  oxceptioiuil  ca^es  the  obstruction  to  the  outflow  of 
blood  from  the  liver  may  be  pruduved  by  more  local  losions — constriction 
or  occlusion  of  the  hH|NilJc  veins  (iW#;  p.  IfiO),  or  njirrowing  of  the  vena 
cava  above  the  junolion  of  iho  heiwLit-  veius  by  tuiuoura  iti  this  n-gioii 
(anouryBDis,  enbrgement  of  glands),  or  extensive  effiiaions  into  tlie  left 
pleiini.  The  latter  may  punh  the  moiJiiiHtimtm  so  much  to  the  right  as 
to  bend  the  vchr  cava  almost  at  a  right  angle. 

Morbid  Anatomy. — The  liver  is  engorged  with  blood  and  greatly 
enlarged  :  and  inasmuch  as  the  cause  of  the  hyperriemia  i^  usuidly 
permanent  (for  example,  valvulur  dlsoase),  the  hyperemia  itself  is 
permanent,  and  ultimately  lead^  to  permanent  structural  changes.  The 
engorgement  of  the  vessels  especially  a^'ect^  iho  capillaries  (sinusoids 
(Minot))  in  the  centre  of  the  lobule  in  immediate  relation  with  the 
bc|Mtlic  veins.  They  hei-ome  greatly  dilateel,  the  liver  celU  around  are 
sfarunkeu  and  iUrophied  by  pressure,  and  usually  contain  much  haema- 
toidin.  The  liver-tells  di9api)earand  their  place  is  taken  by  haemorrbagic 
ureas,  .^nd  thrombosis  may  occur  in  the  sitiusoida  nenr  the  central  vein  in 
advanced  cases  {Hart).  From  c<miprf'ssiiiri  nf  the  feritnd  zfuies  lli«  peri- 
pheral zoned  »i  Uie  adjacent  lobuh^  may  c<«de«cu  and  produce  a  ccinfusetl 
picture  under  the  microscope  (G^raudel).  The  centre  of  the  lobule 
presents  a  deeply  congested  pigmented  appearance  :  and,  inasmuch  as  the 
cells  in  the  outer  zonts  of  thf  lobule  are  usually  fulty,  there  is  a  mnrkerl 
contrast  twtween  the  cnngestud  aii<l  the  futty  rjmvu.  On  section  llu* 
liver  thus  nhuws  a  mottled  upjiearanoe,  like  that  of  a 
section — hence  the  title  "nutmeg  liver." 

In  course  of  time  other  secondary  changes  ensue.  The  increased 
pmniire  leads  to  sn  increase  of  the  connective  tissue  iu  the  centre  of  the 
loltule.  und  eventually  to  a  well-marked  iuduruiion  and  shrinking  of  the 
liver  xubstaiicti.  In  the  later  stages  of  the  condition,  then,  enlargement 
gives  place  to  an  atrophy  ami  induration  of  the  organ  (cyanotic  atrophy). 

Symptoms. — The  jsymptoms  uccompauying  the  above  condition  are 
mainly  those  of  the  cardiac  or  pulmonary  condition  giving  rise  to  it  ;  but 
there  arc  iu  addition  others  more  directly  due  to  the  liver  itself.     Chief 
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among  those  ia  ihe  tnlngenwHi  of  the  litw,  soractiiucs  reKOjpiisiibli;  only 
percusuoDt  n>t  otiior  tinmn  so  gi-eat  as  ensily  to  ))6  madi^  out  by  {taliKitiou. 
lu  severe  cmnliHc  cAses  it  inuy  he  so  great  m  to  foiiu  n  pr'itsirient 
i^wtilliu^  on  tbo  right  side  of  tho  &bdom«u,  extending  a  tumd's-breiulth  or 
more  below  the  costal  margin  ;  it  may  pulsntu  syiicfaroiiously  with  the 
liflsrt'R  imi,U  In  %'fr3'  rare  inHtanctis  the  enUr^ment  imltateti  nuktigriant 
disoast.'.  The  putient  expurioiicos  a  gioat  feting  vf  futnr^  or  irmaim  in 
the  right  hypochondrium,  aggravate*^!  liy  external  presiiire  or  forcod 
respiratory  movemciits,  nsiiully  iilso  miioii  increased  by  lying  ufioii  the 
left  KJde. 

Gtidiu-intedinal  si/iii/itorns  ;iro  ufiuiilly  luoi'e  or  loss  inurkcd.  They  iint 
the  result  of  the  congestion  produced  throughout  the  whole  portal  trad 
by  the  obstmctJon  to  tbe  outflow  of  blood  from  the  liver.  They  tAke  the 
form  of  (liiiturbed  digestion  anil  impiiiruij  ixjri&tuleis,  somutimue  ul«o  of 
haoniorrhoidB. 

A.icitrA  in  also  cnmmoii.  In  the  early  stAges  it  is  only  a  pari  of  » 
general  dropsy.  In  the  Ut*r  flt«^;e8,  when  atiophy  and  induration  of  tht> 
liver  occur,  it  may  be  the  direct  result  of  the  state  of  the  liver.  A 
(legree  of  aacites,  then,  out  of  projiortion  to  tlie  general  'iropsy  may 
indicHto  cyanotic  indiiratiim  uf  thti  liver.  \\'hen  the  bnint  of  thti  Inck- 
vrai'd  presJturo  falls  on  the  liver  the  elinicAl  aspect  may  closely  rraomhle 
cirrho.'^iB  and  hag  b<;en  spoken  of  as  *'he}KitTc  a^^ystole"  (Uanot). 

A  more  deKnite  Kyrnptom  of  livtT  disorder  in  the  occurrenoe  of 
jimmiirf.  A  cortKiii  degree  uf  jaiuidic;*!  is  viiry  eonmion  in  fiovfire  cosoa,., 
uuiHing,  with  the  eyanosia,  the  jioouliar  lUisky  gi'een  disced  rim  tion  of  facS' 
which  such  pa.tients  present.  It  is  the  result  uf  obstructiott,  occasioned 
by  congestion  and  tumefaction  of  the  tissues  and  catarrhal  swelling  of 
the  epithelium  of  i\w  bihsdiiets. 

The  urine  has  the  cliiiracters  of  kickward  pressure  in  nirdiiic-  diseaiie. 
In  very  rnre  iiitttanL-CH  leucine  and  tyiUHiiie  liuvo  buen  found  In  the  uiiiiA^ 
{Dixon  Maun)t  either  from  failure  of  the  liver  to  deal  with  the  amino 
acids  absorbed  from  the  alirocntiir)*  canid  or  from  autolysis  of  the  liver. 

The  omfK  and  tlnraiitm  of  these  symptoms  <lopend  otitirely  on  tlut 
of  the  conditions  which  give  rise  to  the  olistruetion.  lu  heart  disease 
they  are  gradiiiilly  edtrthlished ;  and  they  vary  from  time  to  tii 
according  to  the  capacity  of  the  right  ventricle.  It  is  only  when  tbe 
condition  has  boon  so  long  o-staUished  as  to  lead  to  induration  aod  atrophy 
that  it  may  he  said  to  have  an  independent  existence,  citusing,  it  may 
lie,  more  or  less  permanent  luujit^s.  Short  of  this  the  condition  cannot 
he  said  Tx)  ho  ATI  independent  one,  or  in  itself  rlnngemiis  to  h'fe. 

Treatment.  The  trentmcnt  ia  mniuly,  of  course,  that  of  the  cardiac  or 
pulmonarj'  foriditioii  which  gives  rise  to  it.  At  the  sajue  time  the  local 
Aymptunm  mn  bu  mneh  n'liiwi^d  by  diniiniehing  tin?  ]>nrtal  cungefition, 
either  indirectly  by  nithartii-^,  or  mure  directly  hy  applying  half  a  dozen 
leeches  over  the  liver. 

To  fullil  the  lirst  iudicatjoa,  great  l)enefit  will  be  got  hy  occasional 
doses  of  calomel,  or  of  smiUler  and  mure  regular  doses  of  bitte  pit),  often 
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in  combioution  with  ili^italis.  When  given  in  repeitUNJ  \\f>w^  oUuniel  nets 
in  such  CUS6S  not  unly  ha  a  iTath.-kr1ir,  hut  as  a  ]Mi\v-tirfu)  iliiirotic  alfio. 
VegetAbIc  apBrioui*  are  also  usofnl ;  jKulophyllin,  rhuharb,  idoes  :  also  the 
varioiu  mineral  salts,  such  a«  sulphate  of  sodium.  Btilphate  of  magnesiuiD, 
or  thv  mineral  waters  containing  them — CarLsbad,  Marienbwl,  tfombnrg, 
luul  others. 
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PEKIHEPATITIS 

By  W.  Uale  WoiTit,  Sl.T).,  y.R.C.P. 

Br  this  luune  we  understand  an  inftammatioii  of  the  peritoneal  capsule  of 
the  liver.     It  may  be  acute  or  chronic. 

AtruTK  I'EKi  HEP  Anns,  unless  traumatic,  as,  fur  exiunple,  after  fractnru 
of  the  riba  on  th<^  right  side,  in  hut  an  uninij»irttuil  part  uf  some  other 
ACUte  pr«>ccss,  Huch  as  aciit«  peritonititshejuitic  absceas,  acute  pleurisy,  or 
iicute  pericaniitis,  and  ts  thui-efuio  of  little  iiitereet.  The  patient  complains 
((f  |iain  ill  the  region  of  the  liver,  especially  when  ho  breathes  vr  coughs,  and 
ihvreforo  the  rcapiratorj'  movements  on  the  ri^ht  niilu  are  limited.  The 
mii^'los  over  the  liver  an;  rigiil,  the  nr^iti  in  very  tender,  and  a  peritoneal 
rub  aynrhronnits  with  rcfipiration  may  be  heard  over  it.  Usually  the 
aymptoms  are  ijuite  mji^bed  by  the  seventy  of  those  of  the  umlcrl^'ing 
cause,  and  a  diagiKwis  ia  never  complete  unless  this  cau»o  hits  beou 
discorered. 

CirnoNir  prrihepaTITIs  is  either  universal — over  the  whole  liver — or 
M-nltered  in  |KLt«-liL-»!  on  its  surface  ;  in  the  latter  caae  it  is  usually  called 
local  chronic  perihepatitis.  This  variety  has  many  causes  which  will 
re;t'lily  suggest  thoaiselvcj;  to  the  reader ;  as  instaiic*"*,  I  imty  mention  the 
local  peritonitis  over  the  liver  which  is  merely  pjirt  of  a  tiiherciiloun  or 
cancenMis  peritonitis ;  that  which  is  seen  around  thu  g;ill-b)addcr  in  iiome 
cnsm  of  gallstones;  the  thickening  of  the  hepatic  capsule  seen  in  the 
neighlMmrhood  of  a  gastric  ulcer  which  has  hecome  adherent  t*i  the  liver  ; 
the  local  i>eritonitis  over  a  hepatic  cancer,  and  the  local  iJcritoniiis  uhieh 
nidiatos  from  a  gumma  or  a  depressed  syphilitii'.  S4*arciu  [hu  surface  of  the 
liver.  Local  perihepatitis  in  pntchefi  is  very  common  in  marked  IwickM-aKi 
pressure  in  pulmonary  or  cjiriliac  dinuase  ;  among  eighteen  example*  of  it, 
in  ten  there  was  either  cardiac  nr  pulmonary  disciise  (12).     C^iMulitie  of 


thi;  aplecri  is  very  commonly  iissociatcd  with  local  perihepatitis.  Pro^mbly, 
when  so  a*80Ciatcd  the  splenic  cupstiliris  hjinlly  ever  Iwcomes  univtrsal. 
The  thickened  c^jiaiilo  uuiiuit  he  mmlWy  j)uult'd  fmm  the  i^itrfucu  of  tho 
livor.  suve  in  t\mUi  excoptional  Qa&G& ;  and  it  commonly  shevre  evveral 
littlo  piu  on  iu  surface,  which  give  it  a  meshed  appearance.  UaiudJy  nu 
symptrmia  can  be  detected,  t>nt  a  nib  can  occasionally  be  felt  or  b&nrd  over 
the  livor:  »tid  |>er)u)ps  local  peiihcpiititis  amy  sometimes  explain  tho 
he|utic  pain  of  wliich  stilfererB  fi-om  diseasea  of  the  heart  and  liuigs,  or 
ciri'hiiHis  uf  the  livtir,  t^ten  compliiin. 

Universal  chronic  perihepatitis  is  a  very  different  condition. 

Miii-hi'i  .{ifitowij. — The  whole  capsule  becomes  thick,  opiu^ue,  and 
white,  hence  the  n-ime  Zwlrtyui^steher,  (ippliod  to  the  liver  by  CurschmHnn, 
by  whiL-h  this  lesion  is  known  in  Ownuuiy.  This  whit*  jacket,  which 
niHV  l>e  a  quarter  of  an  inch  thitk,  caaily  jHioU  oft"  thu  sul)jacent  liver,  the 
surfiicr  of  which  is  snuwith  ;  an<I  for  some  nriexptamcd  reason  it  is  not 
uncommon  to  finil  the  inferior  o*lgo  of  the  liver  fohled  up  on  to  the  anterior 
surface  of  the  organ.  In  a  east^  meiitiiinetl  by  Fa{j;g(i  tim  luwer  margin 
of  the  livor  touched  a  point  on  the  aiitericir  surface  that  aluiuUl  have  Wen 
4^  inchoK  distant  from  it.  ^Vb  a  result  of  the  folding,  the  lower  edge  of 
the  organ  cannot  lie  fell  ut  all ;  and,  if  the  liver  can  1>e  made  out  bjr, 
tJietilo  exjiminatioii,  the  surfiice,  at  lirst  Liikeii  for  the  lower  edge,  fee 
particularly  thick  and  roundi-d.  The  upper  and  lower  foUlu  of  |jcntoncum 
whinli  form  the  posterior  ligament  of  the  liver  become  *o  thick  that  they 
are  approximated,  and  the  gail-l^ladder  may  be  completely  buried.  Often 
tittle  pits  arc  to  be  seen  on  tho  surface  of  the  thickened  capsule. 
Occasionally  lhocm"ly  stage  of  peribc[>atiti8  is  mot  with  In  the  post-morlem 
room,  in  patientti  who  have  died  of  some  other  atTcction  ;  then  the  liver  is 
simply  covered  with  a  thin  layer  of  white  lymph  which  easily  peels  off. 
The  Uiickened  peritoneum  consists  of  fibrous  tissne  undergoing  hyaline 
degeneration  in  jvirts  and  arranged  in  horlxontal  laminae.  Thcro  arc  i-ften 
considcnLblo  aiihf-sions  between  the  livor  and  diaphragm,  and  this  nmy 
explain  why,  when  the  [Miri hepatitis,  with  the  chronic  perTtonitis  of  which  it 
is  a  part,  in  aasociatod  with  similar  chronic  intlammation  of  the  pleurae,  it 
is  tho  riglit  pleura  that  is  moat  often  affected,  la  the  same  way  som< 
authors  explain  the  freiptency  of  chronic  inflammation  uf  the  pericardii 
on  the  gntund  tliat  tho  lympli-gkmls  in  the  anterior  mediastinum  receive 
]ymph  from  the  peritone;d  cavity,  rhiulitloss  a  micro-organism  is  tho 
cause  of  the  trouble,  but  in  most  cases  it  is  impossible  to  determine  which 
micru-organism  is  the  offender. 

The  liver  with  itH  thit-kened  caiwule  generally  weighs  about  the  same 
a^  a  hualiliy  liviir  ;  thtt  organ  is  Lherefore  a  little  atropliied.  Opiniona 
differ  as  to  the  condition  of  tho  liver  in  universal  ]H!rihi-(Miili8. 
Murchison  states  that  perihcfxititis  leads  to  atrophy  of  it,  and  ih. 
•■fibroiis  b!»n<ls  also  pass  from  the  thickened  capsule  into  the  interioi 
of  tho  lii'er,  which  on  section  pretwnls  a  douse,  smoulb,  unilurin  surface 
with  the  outline  of  the  lobules  mure  or  less  obliterated":  Intt,  aa  he 
goes  on  to  say  that  this  is  especially  seen  in  eyphilia  and  longstanding 
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>Hu;kwiini  pressure  from  heart  diaoise,  there  is  little  tlouht  tbnc  be  is 
(ItfflcrtbinK  extreme  oases  of  the  |mti-hy  penhcpLtitJH  to  vrbicb  I  have 
just  alluded.  Faggo,  on  the  cither  hnjid,  (rays  the  bcpntic  *'  tiratie  U 
comninnlj'  soft,  and  is  very  often  loaded  with  fat.  It  w  seldom  cirrhotie, 
but  there  is  t>ometirae«  nn  excew  of  white  fibi'ous  tissue  in  the  course  cf 
the  largo  portal  veseels.**  This  is  what  I  have  oliservod  ;  and  anionjj 
turt-nty-two  coiuecutive  cases  of  imivt-rsal  iwrihepatitis  at  Guy'a  HriKpital 
1  find  the  liver  was  never  nuirlcedly  cirrbatic ;  its  tissue  wok  nearly 
always  »oft.  All  authors  are  agreed  as  to  tbu  rarity  of  guiminc  cirrhosia 
of  the  liver  in  a^itociation  with  iiiiiversid  perihoiHititis.  In  twn  IriKtances 
in  whit'h  the  pntitint  had  harl  gypbtliis  it  n':is  lardaceous.  Somolimcs 
chronic  pericardial  lulhesions  niul  sometimes  i^bronic  renal  disease  nntb 
subsequent  cardial'  failure  may  be  associated  with  chronic  universal 
perihepatitis,  ami  then  the  liwr  may  be  uutmc]^. 

The  thickened  capsule  hardly  ever  excrciaoa  sutlicicnt  pressure  in  the 
transverse  fissure  to  compress  the  bilo-diu-t ;  jaundice  is  extremely  rare 
in  I "cri hepatitis,  and  I  never  beard  of  the  gall-bladder  being  dilated. 
Many  authors  assumi*  that,  as  asciten  is  very  cfmimon  in  perihepatitis,  the 
flow  through  the  portal  vein  is  impeded  either  by  the  presjture  of  the 
thickened  capsule  on  the  portal  vein  in  the  transverse  fissure,  or  by  its 
pressure  on  the  liver  ax  a.  whole ;  Init  against  t  lit»  it>  the  extrnme  rarity  of 
JMindico,  for  it  is  ditficult  to  believe  that  the  increased  preranrc  would 
always  fall  iiiion  the  (Ksrtal  system  and  never  on  the  bile-ducts.  Then, 
again,  in  a  case  of  penhcp'»ti(is  in  which,  at  various  times,  nearly  800 
pints  of  fluid  had  been  withdrnwii  from  the  abdomen.  I  cjirefully  dii^iected 
the  {Kirtid  vein,  and  could  not  lind  any  evidence  that  it  was  dilated,  »r 
that  it  was  coiiatncted  liy  the  ihickuntid  capsule  of  the  liver  at  the  trane- 
vene  fissure  of  the  liver. 

Polyorromenitis,  [wilysenwitis,  multiple  sevositis,  miiltipic  progressive 
hyaloserofiilia,  ami  rViiK'ji.to'H  disease  are  names  {of  which  the  fir&l  is  to  l>e 
preferred)  used  Lo  descril>«  case*  in  which  ntit  only  ia  the  pL-riloneal  coat 
of  the  liver,  together  ^vitb  the  rest  of  the  {teritcnieuiu,  the  seat  of  chronic 
iaBammatton,  hut  so  also  are  the  pleurae  and  jwricardium.  In  a  severe 
onae  tfae  pleural  and  ^lericanlial  inllaniiuHtion  implicates  the  raodiustina]^ 
connective  tissue,  so  that  chronic  mediae tinitia  is  present  as  well.  There 
are  all  degrees  of  this  trou>ile ;  the  most  common  is  for  the  pericardium, 
pleurae,  and  i>eritoneiim  (especially  that  over  the  liver)  nil  to  be  affectett 
.-Vii  pointefl  out  l»y  I  *r.  V.  Taylor,  in  most  of  these  cases  the  peritoneum 
is  first  attacke<].  Many  wre  <lue  to  HariUns  tHherndon^  and  others  to 
pyogenetie  micro -organ  inns,  whilst  others  are  associated  M-Jth  heart 
disttue,  but  when  all  these  have  been  consideretl  there  remains  a  gi-onp 
of  which  we  do  not  know  th*  cause.  Kelly  has  drawn  particular 
attp-ntinn  to  the  cases  of  pfjlyorromcuitis  in  which  the  pericanlium  is 
Bfvorelv  and  earliest  :iiref;tx'd  ;  it  i»  then  firmly  adhi'rent.  and  the  liver 
may  be  nutmeg.  When  the  t-ardiac  c(ingpjrt.ion  nf  ibe  liver  ha«  led  to 
some  increase  of  the  Gbrims  tissue  in  the  livor  tliu  unnecessary  and 
cumbersome  name  pericarditic  pscudoH;irrho3is  has  been  given  by  Hck. 
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The  coiuidcmtion  of  pressure  on  tlie  portnl  vein  natui-ally  leads  ub  lo 
tbut  of  till)  fmuiUimm  usauciatal  with  jH-rila'patitis ;  for  I  shall  sbew  tliat 
this  uiiivcrRftl  flmink-  porihopaiitis  ghould,  as  it  is  almost  al»r:iyft  associated 
with  11  chioiiic  ^oiit^ml  pentouitis,  be  reganJc*!  merely  aa  »  part  of  it ;  in 
this  fact  we  have  an  explAiialion  of  the  frttjueriL-y  of  ascites  mid  the  rarity 
of  jaiiiidi(:4;.  I  took  from  the  po«t-mort«ai  records  at.  Guy's  Honpitil 
forty  coiiMCUtivo  cases  of  perJhop'ttitis ;  eighteen  wore  dxamplob  of 
jmrtial  and  twenty-two  of  universal  |>eriUepaiiti6  (li).  Of  the  eighteen 
cues  six  were  ini;uinces  of  pet'itoiiitis  due  either  to  tuberculosis  or  cancer, 
and  the  thickening;  of  the  caiwulo  of  the  liver  was  merely  [wrl  nf  the 
general  jieritonitis  :  of  the  remaining  twelve  one  only  lind  )M>ntoniti&, 
lUid,  of  the  eleven  left,  eight  iire  ili'slinetly  nUitcd  nul  to  have  had  any 
peritonitis;  in  tho  remaining  three  the  peritoneum  is  not  mentioned. 
Turning  now  to  the  twcnty-lwo  cases  of  univenwil  [)orthe|>atttifi,  in  only 
two  WHS  there  no  peritonitis ;  in  sevontt-en  it  is  liistiiictly  sUt^H)  that 
there  w:ifl  iieritotiitis,  and  in  the  remaining  thfoe  no  mention  ie  nmile  of 
the  pprittincinn-  The  peritonitis  was  always  chronic,  and  was  never  due 
to  obviuua  luberculo»i»  or  grcnth  ;  it  was  lUways  of  tlial  woli-knuwn 
variety  in  wbieli  the  peritoneiun  becomes  thickened  and  opaque  {vuif 
Vol.  [11.  p.  94!t).  AsL-iU-s  18  very  fiuquunt  in  simple  chronic 
peritonitis,  antl  I  would  argue  that,  constriction  iti  the  portal  venous 
system  heing  improbable,  as  we  have  just  seen,  the  ascites  which  accom- 
jMnies  perihepatitis  should  bo  re^'arded  as  the  result  of  the  associated 
chronic  peritonitis.  This  view  is  strongly  8up|)orted  by  the  fact  that  in 
the  only  two  cusos  I  have  eonie  across  in  which  universal  pcriheiiatitis. 
occurred  without  chroiiii;  peritonitis  there  was  no  ascites. 

In  thtt  twenty-two  coses  of  uuiversid  chronic  })6rihei>atitis,  capeuliti« 
of  the  Fipleen  wiu  found  in  fourteen,  and  in  only  two  was  it  said  to 
1>C  ftliaMint.  It  WHS  always  universal,  and  should,  Hko  the  perihepatitis, 
be  looked  upon  merely  as  pirt  of  tho  general  chronic  gieritouitis.  In 
nineteen  of  the  twenly-tw».»  cases  the  kidneys  were  griinular,  litit  other 
authors  have  not  found  the  projiortion  bo  liigh.  Noveriheless  nnivortud 
perihepatitis  should  probably  be  rep:ai"ded  na  a  sequel  of  interstitial 
nephrili.s,  for  the  chronic  peritonitis  of  which  tv  is  a  i>art  is  a  comptivation 
*of  thiA  disetisH,  and  jHitient^  ilebilitati^]  by  renal  iliseaiw  arK  very  liable  to 
bactorial  infection.  As  might  he  e.\pocted,  coiisttleririf;  the  condition  of 
the  kidneys,  in  several  of  the  nineteen  there  was  some  eiidenee  of  railiiru 
of  the  heart  or  lungs,  and  consequently  sometimes  the  liver  was  nut- 
meg;  ill  one  CHiie  in  which  the  omlinc  failure)  wiui  extreme  there  waH 
jaundice,  but  thiti  was  the  only  instance  of  juundice  in  j>eriho]iAtitis.  In 
four  coses  there  was  gout;  in  one  mora  its  presence  was  doubtful ;  in  two 
others  there  was  a  strong  family  history  of  it ;  and  in  aix  cases  there 
was  a  history  of  alcoholic  excess :  but  it  is  particularly  noteworthy 
that  in  nuTio  of  these  cases  was  there  any  marked  cirrhosis, — in  fact,  in 
many  of  them  it  is  distinctly  stjited  that  the  liver  was  soft  In  three 
insbinces  syphilis  Wi'ui  a  very  prominent  feature,  and  this  disease  was 
proKtbty  the*  cause  of  the  periliepatitis  in  those  two  pittienta  in  whom 


no  chroiiic  |)eriiotiii.)s  was  present  So  many  cases  of  chronic  peritonitis 
are  tiilH^rculous  thul  the  Riig^^untioii  1uu)  lipvn  mailn  that  thi;  tiniuif^li' 
bacillus  18  the  cause  of  universaj  |)ci'tlif{iHtiLia  here  duitci-ilied.  Kill  nil  ihi; 
evidence  is  aguini«t  ibis  view,  for  g^oneniny  tlit)  must  caieful  post-niorttfin 
emninAtion  fails  to  ;'Ovu»l  luljvrculmis  legions  clscwlieru  or  bncilli  in  the 
peritoneum.  Many  instanced  of  nnivuitml  perihcpBtiliK  iiru  only  jwrt  of  b 
iwlyorronieiiitis,  but  in  others  the  chronic  inflinnnijition  is  coulincH  t<»  itio 
periioneuni. 

The  avcmge  age  at  death  in  twenty -two  cases  of  universal  climnio 
perihepatitis  wiw  47^  years  ;  the  youngest  was  -29,  ihe  eldest  68.  The 
proportion  of  mules  to  females  w,-i8  a»  1 .')  to  8,  but  others  have  fnund  the 
numlier^  in  the  tvro  sexes  more  nearly  eqnaL 

jTA/-  ntfmptoms  need  not  douin  lu  long.  We  often  find  albuminnria 
and  other  evidence  of  chronic  JntersutiRl  nephritis  ;  secondly,  the  liver 
h  mrely  onlargtsd,  anil  the  ecige,  if  it  vau  Iw  detected  at  all,  ia  chirk, 
nniforni,  and  felt  just  under  the  HI'h  ;  thirdly,  then*  ant  tlut  ki^uk  of 
chrtjnic  peritonitis  {t-idr  Vol.  III.  p.  052).  Tlie  jwcitic  thnd,  wliit-h  usually 
collects  gradually,  tnnm  makes  the  alxloinen  dull  to  percussion,  even  at 
the  umhilien^  if  the  shortening  of  the  mesentery  dmws  the  intestines 
liack  to  the  &pino.  The  liscitie  jhiid  u  sometimes  loculated  Iwtwoun  the 
matted  intcetinea,  and  then  the  diagnoeift  may  be  very  difficult ;  but 
commonly  it  presents  the  ordinary  signs  of  ascites,  and  it  is  particularly 
Gharacteriittic  of  it  that  it  ro-accumulatcs  quickly,  often  at  the  rate  of  a 
piut  tt  day,  after  pamcentesia :  thus,  the  abdomou  may  be  tupped  several 
times,  abiuit  once  every  forlniyht  or  three  weeks  tftwards  the  end,  bofui-e 
the  patient  dies  from  exhaustion.  A  uiilor  was  under  my  care  in  Guy's 
Hospital ;  from  December  25,  1885,  to  August  4,  1687,  he  wao  tapped 
ihirty-tivc  times,  and  the  total  nmount  of  rtnid  withdrawn  was  790  pinis  ; 
the  largest  quantity  token  out  at  iiity  time  wa»  'Mk  pints,  and  the  average 
w»8  about  23  pints.  After  deatli  tie  was  found  to  have  perihepatitis, 
chronic  peritonitis,  intemtitial  nephritis,  and  general  lardaceous  disease. 
As  is  usually  the  caae,  the  fluid  was  clear  and  straw-coloured,  and  con- 
uuned  albumin.  A  woman  under  my  care  was  tapped  seventy  times, 
and  nearly  2000  pinta  were  withdmwn,  but  so  many  t«ppitig8  as  thirty 
or  seventy  are  ipiltu  excejitiruial.  Oedema  of  the  feet  may  lie  prest-nt, 
due  somotimOB  Ut  reiiiil,  pleuritic,  or  cardiac  disease,  and  ftciiuetimee, 
perhaps,  to  pressure  of  the  thickened  peritoneum  on  the  vena  cava. 

l}iaffnfiiis. — The  common  (iittimlty  is  to  distinguiKli  between  |»eri- 
hepntitia  am)  cirrhosiB  with  a^citeK.  If  jaundiee  lie  picBcnt  the  jintjent 
ulmoGi  certainly  has  cirrhosis ;  if  the  signs  of  chronic  peritonitis  are 
well  marked,  the  presumption  is  much  in  favour  of  perihepatitis ;  but 
chronic  peritonitis  may  be  associated  with  cirrhosis.  The  main  distinction 
18,  that  in  cirrhosis  the  ascitic  tluid,  from  the  Hrat,  collects  quirkly,  ami 
the  supervention  of  ascites — at  any  rate  in  sufficient  quantity  to  rec)iu're 
tapping — almost  always  means  that  the  end  is  not  far  off;  in  cirrhosis 
the  patient  rarely  lives  long  f  nough  after  the  first  i;ippin^  for  a  second 
to  be  necesaary,  but  in  chronic  peritonitis  with  perihepatitis  he  does  not 
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usiuilly  sink  till  nft«r  the  abdomen  has  been  tupped  several  limes.     I 

have  pnI>li»bofl  ii  scnos  of  thirty-four  cascR  illustoTiting  ibe«o  points  (11). 
Ten  eutfered  from  cirrhosis  with  ascites  and  died  before  tapping  was 
necessary ;  the  average  duration  of  life  after  enlargement  of  the 
abdomen  was  first  noticed  was  only  cigbt  weeks.  There  were  fourteen 
cases  of  cirrhosis  in  which  pariioentesis  Wiis  performed.  Here  nlso  the 
average  duration  of  life  after  enUrgemeni  of  the  a^)domen  was  first] 
noticed  was  eight  weeks  ;  no  pationt  aun'ived  the  first  tapfHng  long 
Bnough  for  a  second  tapping  to  be  necessary.  The  remaining  ten  of  my 
cases  were  tbose  which  were  regiirded  during  life  as  having  cirrho-ais, 
but  were  taiipiMl  nftencr  than  once ;  of  thtwo,  in  four  the  p(»t-ninrt«ni 
i-xarainaliiHi  provud  ihu  dia^niMtis  to  )>u  wroii^,  one  turning  ont  lo  bo  a 
L-nsc  of  colloid  disease  of  the  peritoneum,  and  eLich  of  the  other  three  bad 
chronic  peritonitis  and  peri hepiiti lis :  the  rcm-iining  six  had  peritonitit, 
more  ur  leHs  chronic,  associaLcd  with  the  cirrhotiis. 

Since  I  collected  these  uasc&  I  Imvu  iicon  two  iindoubt04l  cases  of 
uncomplicated  drrhosis  in  which  life  continued  long  enough  to  render 
H  second  [mracenteeis  neccsatiry  :  but  I  have  at^o  seen  several  ctuea, 
diagnosotl  m  ein-hosis,  which  had  been  tupped  Bevera!  times,  but  in 
which  it  was  found  that  the  diagnosis  wae  incoiTOct,  for  tliey  had  no 
cirrhosis,  but  chronic  ]>eril-onitis  witb  pcrihepatitii^  This  opinion  as  to 
the  extreme  gra%'ity  of  ascites  in  cirrhosis  has  been  confirmed  by  Drs. 
Campbell  Thomson  nml  Kamsbottom.  F^ge  states  there  is  one  fatal 
osae  of  ascites  from  perihepatitis  to  every  five  fatal  caeea  of  ascites  from 
cirrhosis. 

TreiUmeiU  is  of  little  avjiil.  Paracente-sifi  must  bo  pcrfonnetl  when 
necettary ;  perhap^^  iodide  of  potaa&ium  is  of  use.  To  some  extent  the 
collection  of  duid  can  be  restrained  1>y  the  use  of  diui'etics,  and  of  t^ese 
the  best  is  cojtniha  resin  ;  fift<ecn  grains  three  times  a  day  may  he  given  in 
a  caubot  or  suKp^'uded.  Unfnrtunatnly  it  nften  cAiujes  nausea,  and  if  so  the 
diuretic  pill  conUiinirig  a  >;rain  of  each  of  {KiwdcriKl  tupiill,  powdered 
tllgitalis,  and  blue  pill  may  he  tried.  In  one  uisc  t  tried  leaving  a  tulie 
for  sonic  tinifiin  tho  uhdominal  cavity  U»  let  the  tluid  run  ont  as  it  formed, 
hut  tliis  muthixl  ilid  nut  prove  of  any  benefit. 

W.  Halk  Wiiitk. 
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CIRRHOSIS  OF   THE   LIVER 

By  Hr-UBr-Br  1'.  Hawkinh,  M.D.,  y-K-CP.,  And 
H.  M..1H.KY  FiFTfREn.  >t.n..  F.ItC.P. 

General  Considerations. — Tlie  luime  cirrboftie  comprisM  a  ^at»up  of 
diseasM  of  the  liver.  Though  they  differ  widely  in  their  causation  and 
clinical  importance,  thty  have  this  fe-aturc  in  common,  th«t  the  organ 
becomes  iHfrmcntetl  in  eotiiu  di-gix-e  by  11  iifwly  diivulojiccl  ftbruLis  tissue. 
The  wonl  cirrhoeis,  which,  from  the  tawny  yellow  colour  assnmwl  liy 
the  hepatic  tiuue,  vras  originally  given  to  a  common  form  of  the  diseiwe 
(Lnennec).  w  now  in  general  tue  to  denote  any  fibroid  change  tn  the  liver. 
Wiih  this  HbrosiK  there  is  associated  a  varying. degree  of  cell  degcncniiion, 
lA  whiofa  the  Kymptoms  of  the  disease  nrc  pitrtly  iittrihii table. 

Ttie  dineiute  ix  of  common  occurrence.  The  iinnual  deatli-iate  from 
this  cJiMse  per  million  living  in  Kngland  nnd  Wales  rose  considerably  from 
1871  to  lyoO,  reaching  134"6  in  the  lust  year,  but  in  the  quinijaenniura 
1901-5  a  fall  to  121  3  occurred.  In  190.'^  there  were  4008  denthft 
regUtt^red  in  Knglnml  and  Walen  a»  due  tit  this  disease 

Classification. — (rf)  Anatomical — The  new  fibrous  tiuua  is  diatributcd 
iu  rarioos  waya.  ( I )  In  the  moet  common  %'aricty  of  the  disease  it  foi-ms 
a  coane  network  which  permeates  the  whole  liver  and  encloses  in  each 
mosh  a  varying  numlier  of  InKides  (multilobular).  (2)  In  a  less  common 
Tftriety  a  finer  network  tends  to  surround  individual  lobules  (nnilobular), 
Knd  in  thin  form  eK[M:ciaJly  a  ph^xus  of  biliMtuclK,  apparently  newly  furnied, 
h  often  present  around  the  lobules.  (.1)  In  another  form  the  new  tissue 
penetrates  the  lobules  thcni!«elve.s  surrounding  and  isolating  individual 
cells  or  groujiH  of  nOU  <peric^i<lliiliir  or  inLni.lfi1tidHr].  (4)  SiinictiiiieH, 
tljongh  the  prcilnminjint  pattern  is  multilobular,  the  type*  are  mixc<l, 
the  unilolnUar  and  to  a  Ie«a  extent  the  pericellular  distribution  Wing 
aoKKiatod  with  it.  Such  an  Htiatoniical  clafiHtfication,  howevei*.  \»  not 
applicable  at  the  bctlsido. 

(t)  Ciinifiil, — The  idoal  clasBification  btisitl  on  the  t-ausation  of  the 
various  forms  cannot  1>e  carried  out  owing  to  the  gap«  in  our  knowledge. 
For  clinical  uie  it  15  imfiositible  to  go  farther  than  to  differentiate  the  two 
principal  type*  of  the  disease: — (1)  Portal  cirrhosis,  to  which  in  nearly 
all  euea  the  terma  "alcoholic"  and  "mnltilobulnr "  may  be  applied,  the 
chief  featurea  Iwing  the  ducreasetl  size  or  moderate  enlargement  of  the 
liver,  the  tendency  to  haematcmesis  and  aodtea,  and  the  rarity  and 
unimportance  of  jaundice  ;  (2)  Hypertrophic  biliary  cirrhosis,  a  disease 
characterised  by  its  long  ihimtion,  tho  presence  of  cbi-onic  jaundice, 
cnliirgcmKnt  of  thu  livur  and  of  tint  i^pleen,  and  ittl.ickti  of  ididomittul  |Min 
with  pyrexia  (crises),  antl  by  the  alisence  of  pereiatt^nt  aaciles  or  signs  of 
portal  venous  obetroction  (vidt  p.  185). 

Ukiibebt  I'.  Hawkins. 


Portal  Cirkiioris. — Svnon^'Mk  :  Loenwc's  CirrfuHsu;  AhAoiit,  Afulh- 
ioftHlar  Cirrhoiif  ;  IloifmU^i  Live*. 

B;  Hbkbkut  K  Hawkikk,  M.t).,  F.Rr.P. 

Etiology. — In  adults  the  Hi«e»Be  is  &hout  throe  limes  lu  common  in 
niHloH  tiB  in  fvnuiles,  but  in  the  rater  form  occunin^  in  children  the  ncx- 
irieiiletice  jij  uncertain.  Aa  regiinls  the  conimun  form  which  is  due  to 
alcoholic  cxRc&a,  tho  chief  incidence  is  in  lato  niiiMli)  life,  nnd  tfa*r 
BT«rage  age  at  dealh  is  About  ."SO.  PnliliuLns  und  cummerdnl  tnivoUert 
Kre  especinlly  liublc  to  the  <lisea8e,  and  this  extra  risk  it»  utcun  inm 
considcmtion  in  inaimuico  work.  Hurodity  pluyn  a  |mrt  oidy  itT  bo  far  as 
an  jilcoholif  tendency  niiiy  Hh<}W  itself  in  ii  family-stock,  but  it  18  curious 
that^  118  regards  children,  more  than  one  member  of  ti  fitmily  may  be  tUlected 
even  \rhcii  there  is  no  suspicion  of  an  alcoholic  origin.  Though  alcohol 
must  he  rej^irdcd  «8  the  main  cause  of  cirrhosis,  the  distribuiion  of 
rirrliasis  does  not  by  iiny  mcuris  corR'S|X)nd  with  that  of  jdcnholism. 
The  .■iiHiiial  dejithrate  per  million  living  fiTjui  cirrhosis  (of  »ll  kiiidh)  in 
•Scotland  is  at  the  present  time  le.'U  than  h.'ilf  that  in  Knf:;land  and  \Vak& 

It  can  hardly  he  doubted  thai  i>oi-t:d  cirrhosis  is  the  result  of  some 
Ijoiaon  conveyed  to  the  liver  by  the  blcMxI.  Theoretically  such  iJoison 
may  Iw  conveyed  by  the  portal  vein  or  )»y  tlui  hc|iatir-  arterj*.  The 
anatomical  appeamnce  and  the  clinical  evidence  indicate  thu  {MtrtAl  vein 
as  the  main  channel  of  entrance,  but  it  is  possible,  iis  mil  be  shewn 
later,  tluit  in  some  fen-  cases  damage  is  done  from  the  artcriAl  side.  As 
regimls  tho  nature  of  the  poison,  it  is  beyond  question  that  the  excessive 
use  of  alcohol  is  by  far  the  most  common  cauBt^  of  cirrhosis,  and  thut  if 
alcohiil  ilid  not  exist  ]>ortid  cirrhosis  woidd  be  a  mre  disease. 

(tf)  AkohoUf.  Cirrhosis. — All  fonns  of  alcohol  Ciui  produce  cirrhosii!,  but 
spirits  are  more  jwtent  than  wine  or  beer.  But  though  alcohol  may  be  truly 
described  ils  the  predominant  ciuiJii;  of  the  di.teaAc,  it  is  o|m>ii  to  i]ue»tian 
whether  its  action  on  tbu  liv«r  is  diroft  and  iinmwliate,  or  whotht-r  some 
other  factor  is  intermediate  or  cunjoined.  And  the  view  is  widely  held 
that  alcohol  should  be  regarded  not  as  the  immediate  cause,  but  rather  a* 
predisposing  to,  or  asaisting  the  action  of  some  other  poisonous  ngcnt 
which  is  nut  yet  actually  determined.  This  doul>t  as  to  the  real  con- 
nexion Itetween  alcoholism  and  cirrhosis  arises  from  three  sets  of  fauts. 
In  the  lirst  plaoe,  the  amount  of  alcohol  necessary  to  produce  the  disease 
varies  grejiily  in  difltirent  individuals,  even  when  allowance  is  made  for 
tho  diiTcrent  iiitcq>rct.itions  which  mar  be  placed  on  such  indefinite  terms 
as  "  hard,"  "  free,"  and  "  modemte  "  drinking.  Moreover,  it  is  clear  that 
cirrhosis  is  by  no  means  a  common  result  of  Imbitual  dninkennoss.  In 
fact,  the  cnnimon  statement  of  the  alcoholic  cirrhotie  patient  that  be  has 
never  l>cen  drunk  is  usually  tntc.  In  the  second  place,  some  importance 
must  be  attached  to  the  silmost  uniform  faibire  to  pnnlure  eirrhosis  in  tlio 
lower  animats  by  administration  of  jUcoIioI,  tlie  i-esulting  change  being  cell- 
degeneralian  rather  than  fibrosis.     Ami,  thirdly,  it  is  certain  that  a  ]xirtal 
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cirrbueis  dit!'ci-Jiig  in  iiu  [MLrtiuular,  aiiatoiuit-ul  or  cliiiiu&l,  from  the  alco- 
holiv  I'orm  may  arij&e  when  an  antacedont  history  of  alcohol  ift  ccrtamly 
absent.  As  regards  the  apparent  discrepancy  bctn-ccn  the  dosage  and  the 
morbid  revitlt,  it  may  roasooaUy  \vi  aitribtiu'd  to  thi^  diH'erent  ttii^opti- 
InHty  of  individual,  such  as  ie  oluerved  iit  the  therupenlic  use  of  ninny 
poisuits.  It  is  possible  nlao  tbi;t  the  degree  of  dilnlion  of  tho  alruhol  iind 
the  i-tflation  of  it«  iug«stion  to  tlie  uikinj^of  food  may  have  some  influence 
io  Nuryin^f  the  tesiilt.  As  I'L'gaixU  the  c-ompai'ative  failure  (o  pixxlucc 
riirhosis  experiinentally  in  th«  lower  animals,  it  may  he  ilnuhtint  whether 
the  rnnc'omitant  rmiditionti  in  the  caseK  «jf  the  drinkin):  man  nnil  the 
:i|rohnl-|)oiMinc-d  aniiiuil  an;  Kiidirieiitly  Klinilur  to  juKtify  a  conirlusiiHi. 
But  the  third  point,  the  occuiTence  of  a  non-alcoholic  portal  cirrhosis,  has 
much  grcuter  strenj^th  .13  sugyesting  that  the  relation  lietween  alcohol  and 
cin-boais  is  not  Hiaiple  and  diret;t  Tht^e  poiiita  of  donht  have  lutl  to 
i*Hnuus  h}*|inlheiie8  :  (1)  that  tbu  dist-iuui  (s  not  due  to  the  ctbylic  tdcoliol, 
but  to  other  coiiKtituonta  or  adulterants  of  the  drink,  such  a«  .•ndphate  of 
potoauiim  or  the  higher  alcohols.  It  is  nat  unlikely  that  alcohole  other 
than  ethylir  luay  at  any  rate  aggraval*?  thu  result.  (2)  That  thertt  in  an 
intermedial*!  factor  in  the  orgjuiic  acids  got  free  by  fernicntalion  in  the 
alimentary  tmct  of  the  alcoholic  patient.  (3)  Tliat  alcohol  produces  its 
effect  by  inhibiting  that  function  of  the  liver  by  which  it  deals  with  the 
bafft«rial  products,  nonnal  or  ulnionnal,  conveyed  to  it  from  the  ga«tro- 
intCMtinal  canal.  On  this  liyjiothc^ig  there  is  then  a  twofold  caiiMition, 
olcohoh'c  and  l«et('rii»l.  This  hypothesis  haa  the  advantage  of  being 
applicithh*  also  txj  the  non-alcoholic  disoufie,  for  it  i«  not  improbable  th:it 
in  the  non-ulcoholic  at>  in  the  alcoholic  cirrhoAis  the  exciting  cauee  is  of 
bacteriid  origin.  And  it  is  conceivable*  that  congenital  susceptibility  or 
want  of  resistance  in  the  liver  (possiblj-  paras^-philitic,  vide  p.  2(J2)  may 
in  children  play  the  disclosing  part  which  i-s  tJiken  by  alcohol  in  adulta. 

(/>)  Xi/n-ai'-i/hrJir.  CinhiKtis. — It  is  nc»t  alwiiyH  easy  to  elicit  a  correct 
history  of  hnhiu  aa  regards  tlic  taking  of  alcohol,  and  even  in  young 
children  it  ia  sometimes  found  that  spiritit  or  beer  have  lieen  admini-stcred 
to  them  by  thuir  partmia.  But  it  is  beyond  (pie-stion  that  a  non  alcoholic 
|>ortal  cirrluiRis  is  ivccaaionally  met  with  in  adults,  more  comraonly  in 
children  ;  and,  further,  the  dit(ea>tc  oc-fiurs  among  temperate  or  ali«taining 
people,  such  as  Brahmins  and  Mohammedans.  It  has  been  suggosled 
that  in  these  Kastern  races  curr}',  ginger,  [wpper.  and  the  like  may  ptay 
the  |>art  of  alcohol  in  AVcjit-uni  counlrics.  Bill  in  children  of  this  country 
no  arliele  of  diet  save  vinegar  can  lie  im]icale<l  ait  a  possible  cause.  The 
evidence,  indeed,  supports  a  bactcrijil  rather  than  a  dietetic  origin.  On 
the  experimental  8i<lc  the  injection  of  sterilised  cultures  of  BacUhts  pyo- 
fftanfus  into  the  jxirtal  vein  has  been  found  to  produce  amall -celled 
infiltration  in  the  jiortal  canals.  Tha  introduction  of  cultures  of 
Staph »fltirt)fTu,-<  fit/oomfA  tinitv-!;  into  the  alimentary  catutl  has  set  tij) 
cirrhosis.  There  is  eWdcnce  also  from  the  pathological  side  that  the 
lirer  may  suffer  from  coutjict  with  bacterial  toxins.  The  foc^il  necroses 
which    nrr    found    iM'cjuiiunaLly    in    I  he    liver    tn    piileric    fever    may  l>e 
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iltiitetl    to    tiie  aL-tioti    of    ronveycil    hHctorinl    prmliicls.       A    similnr 

)ge  h.'u;  hIro  hc«>n  found  in  Kuini*  ginieral  infecttoiiK,  such  a&  «carleC 
'ever,  ine:isle<t,  small  p<>x,  (liphthtiriji,  ami  |)iHMiinoriiji.  There  iit  thus  some 
e\'idcnce  to  aiipivort  the  liy|KH:hoais  nf  a  liacteria]  toxic  origin.  ITiere 
is  litllu  cir  no  c>vtiletico  to  wiirmnt  n  belief  in  origination  hy  infection 
of  Ibe  liver  with  living  liauturiii,  and  all  nlucrvuLionti  on  thiii  {MJint  ure 
^itinieil  by  tbe  knowlodgfi  tlmi  after  douth  fi-oni  any  caiise  linng  colon 
bacilli  may  be  found  in  the  hepatic  capillaries. 

The  (iirticulty  in  tracing  the  origia  of  ctrrhosU  in  children  i«  in- 
creased hccatitio  wlioii  tho  child  come-*  umler  observation  the  disease  is 
usually  far  advnncod  tind  the  iut8t  history  has  beiwme  ol»icure.  It  is 
possible  that  a  jirogroasive  cirrhotic  process  niay  be  initiated  by  com- 
paratively slight  damage  at  irome  earlior  date,  just  as  a  case  of  chronic 
nephritis  may  come  before  us  in  which  no  evidence  of  an  acute  onset 
can  he  ol>taintMi.  In  some  cases  there  htm  l»eeti  u  definite  history  of 
preceding  illti«!Vi  8iig>;itsting  a  bacterial  origin,  e.ff.  a  child  agml  three 
years  was  admitted  into  St.  Thomii*'(!  Hospital  in  1889  with  a  histoiy  ot 
measles  and  whooping-cough  in  the  previous  year,  but  of  no  other  illness. 
Knr  thrue  diiys  before  atlmi-ssion  s)n?  had  been  fovfrii'b,  sick,  and  con- 
BtijuiU'd.  Then  »he  bocauiu  jaundiced.  Fur  tht<  iiB.\t  two  months  she 
had  a  sevom  febiile  illneiw  with  jaundice  and  progressive  enlargement  of 
the  liver,  of  vrhich  the  edge  reached  the  umbilicus,  the  spleen  not  being 
pal[wiblc.  8ho  slowly  recovered  and  left  the  hospital  a  month  Utt'r  with 
the  liver  still  erdarged,  but  below  its  maximiuti  «izo,  tho  jaundice  bavin:; 
disapfiCitrLHl.  Neither  iK^fore  ntir  .-ifter  this  illiiesa  hail  the  child  hud  miy 
alcohol.  After  soniu  yeAr«  of  goud  hudth  she  was  iigtdn  admitted  in  1897 
with  slight  jaundice,  the  liver  indurated,  with  its  e<lgo  2  inches  below  the 
costal  margin,  spleen  iwlpablc,  slight  ascit<>s,  and  a  large  network  of 
abdomiiuil  veins.  In  It^^S  ahe  was  again  admitted  and  died  from  haema- 
temesis.  Post-mortem,  the  naked  eye,  and  microscopical  examinaticm 
shewed  a  typical  hobnailed  liver,  with  advanced  cirrhosis  of  the  commoa 
multilobular  type. 

As  a  I'esuli  of  repeated  attjtcks  of  malaria,  degencnitive  ehunget^  in  the 
cells  and  some  fibrous  lij-perjdafiia  in  the  portal  canals  may  occur,  but  it 
is  doubtful  whether  cirrhiMis  in  the  clinirjil  HOnnu  uv»r  arises  from  this 
cause.  It  is  described,  however,  by  French  writers  (Kolsch  and  Kioner). 
Certain  minor  forms  of  fibrosis  occur  under  other  conditions,  but  the 
change  iIouk  not  reach  niieh  a  degree  as  to  |irodilce  reoognisiible  symptoms. 
Thtis,  a  de[>oHit  of  tiibrrclcs  in  tho  livur  may  be  accom|janied  by  a  definite 
though  slight  degree  of  hyperplasia  of  the  interatitial  tissue  in  the  portal 
canals ;  and  this  event  is  most  common  in  association  with  a  chronic 
Ud^orculous  peritonitis  (Haitot  and  Gilbert).  The  common  cntnrgoment 
of  the  liver  ill  rickota  has  been  occajtionully  foimd  associated  with  a 
similar  slight  increase  in  the  portal  connective  tissue.  Finally,  a  cirrhons, 
Sometimes  of  a  high  degree,  may  result  from  the  absence  or  atiesia  of  tha 
common  bile-duct^  which  ii  occasionally  met  with  in  nuw-boni  infants  (sefl 
105).     Life,  in  such  cases,  is  seldom  prolonged  beyond  a  few  nionths, 


■nd  death  occurs  from  the  jjuioiJice  rather  than  from  t)io  oiirhosia ;  jet 
tbe  l)iil<>r  in»y  Iw  HiilTinient  to  ^\yn  rise  ti>  nnfitea.  Ai»irt  from  this  il 
(loK6  not  a|)[)ejir  th»t  n  true  jKirtal  c-in-lios'iB  an»«ft  as  a  result  of  biliary 
ohetruction  (nJe  p.  194).  Syphilis  plays  no  dirert  part  in  tliu  pruduc- 
tiou  of  cirrlioBis,  though  it  is  possible  that  it  may  hiivt-  u  remotv  iulluciico 
(pfmuyphilitic).  etipucinlly  in  vhilWron.  It  is  generally  n^reed  that. 
cirrhosis  does  not  result  from  thL';  vonous  engorgement  of  the  liver  which 
accompanies  chronic  cardiitc  and  pulmonary  diseiise. 

Morbid  Anatomy. — The  liver  is  often  reduced  in  size,  but  in  many 
ca»e»  it  rcuiiri-t  itti  nonnul  dimensions,  and  sometimes  it  is  shghtly 
enlarged,  so  that  it  may  l>e  easily  fell  during  life.  If  a  patient  is  seen 
with  the  signs  and  symptoms  of  advanced  cirrbosirt,  and  the  liver  ia  large 
enough  to  h«  felt  in  the  ahdomon,  it  in  exceptioniil  for  any  diminution  in 
it5  size  to  bo  observed  at  a  subat'(|uent  ijeriod.  bi^mo  vai-iation  in  size, 
however,  is  occasionally  noted,  and  in  :i  few  insUiinNja,  mostly  in  children, 
a  prngreeAive  iiHluction  in  kizc  lakcK  place  in  tlio  course  of  the  illnet^. 
The  weight  of  the  liopalic  tissue  is  incrwwwl  liy  the  cirrhoiic  process  ; 
thus,  though  the  liver  is  often  diminislied  in  bulk,  ita  weight  ia  schlura 
below  that  of  the  hcaltliy  orgitn.  Iljt  wcigbt  may,  hmrcvL-r,  fall  to  ;iu  oz. 
or  even  len ;  uii  the  fither  hand,  it  may  rise  to  KO,  eKjiecially  if  its  tissue 
bo  fatty.  A  serins  of  100  consecutive  coses  in  adults  taken  from  the 
reconls  of  St.  Thomas's  Hospital  shews  a  minimum  of  32  or..,  a  ma)[imum 
of  74  oz.,  and  an  average  of  02  oz.  Tlic  average  w*?iglit  npi>e!ii-s  to  be 
rather  \t*ss  in  tliot<.e  <lying  directly  frani  cirrhoais  clutn  in  patients  ^n'th 
latent  cirrhosis  who  die  from  intercurrent  diseaaL-. 

From  coiitraetion  of  the  new  Sbroiis  tissue  there  is  commonly  NOme 
alteration  in  the  shape  of  the  liver,  especially  when  there  is  much 
diminution  in  size.  Its  sharp  edge  becomes  btunicT,  or  tbr;  whoio  organ 
raHV  lend  to  become  globular ;  the  left  lobe  is  often  more  affected  than 
the  right,  and  may  he  roiluced  to  a  small  triangular  apjHTidage.  The 
peritotioid  covering  is  nsiutlly  much  thickened,  and  is  often  ti.\cd  to  the 
diaphragm.  .%iid  perhaps  to  adjacent  organs,  by  close  adhesions  <\r  tuugh 
fll>rotti  bands.  There"  m<»y  be  evidence  also  of  tbe  extension  of  this 
chronic  inflammatoiy  prof-esa  over  th«  whole  or  a  large  part  f>f  the 
peritoneum,  which  may  bi'  fniind  whit^^ned,  thickeiietl,  and  opitrjue. 
Whether  thi'  liver  Imi  of  normal  sizo,  or  small,  or  enlarged,  both  the 
natnnd  and  the  cut  surfaces  fif  the  organ  in  this  form  of  ciirliosis  are 
either  coveretl  with  minitte  gratiiilatidns,  or  studdiKl  witJi  nodnlt-M  varying 
in  fiiz«  fnmi  a  pin's  hvnti  to  a  [lea.  The  cut  surface  especially  presents 
the  api«aranec  of  I'oundcd  islet*  of  yellow  or  yellowish -brown  hejiatie 
substance  surrounded  by  grey  or  greyish-red  hands  of  fibrous  tissue,  both 
of  which  elements  can  be  oaftily  recogiii#od  with  the  n^ilted  eye.  Tbe 
lUbatADce  of  the  organ  is  always  excceiiingly  tough  and  hanl,  and  the 
induration  is  gr*.^ater  than  iu  any  other  form  of  cirrhoHis. 

There  is  consiilerable  obstruction  t*i  tbe  How  of  blood  in  the  portal 
vein,  which  m;iy  be  dilatud-  In  rare  cases  tbe  stagnatioti  is  such 
that  thrombosis    baa  occurred  in    its   main    trunk   juid    branehe&       A 
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ceouKHi  omniio^tiiiioii  of   this   portAl    ohstruetion  is   tbe  diliitntiun   of 
•ooM  ur  hU   of    the   vessels  which   fonn   the   points  of  L-omuiuniciiUuit 
betwMtt  tlw  porta)  iuid  bbe  genenil  vonuus  ^yatemii.     The  vemelB  by  whicfai 
atMMomofii  is  elfecttid  become  dilatvd  »nO  evcu  varicoso,  and  the  results 
an  of  cotuiMentUte  imimrtance.     There  are  three  imporruitt  points  wbcr'O 
tlw  «d«et  is  prtKliKH-d  : — (1 )  Tlia  jili^xtiK  of  veiim  Ht  llic  canlim-  end  oT  the 
fWifh  ooaiiimnicjitiut  with  a  simiUr  pK'xtu  in  tho  lon-er  vm)  of  thv  o«^o- 
{iIm^s,  the  vtiSAcla  of  which  open  into  the  azygos  veins.     Conse()ueiii]]r 
ia  niMiiv  CMCs  of  cirrhosis  thuru  is  (Extreme  ilibtjition  of  the  veins  in  tbd 
loww  tiirM  or  four  iriclim  of  the  ocKuphii^UH,  niiil  Umgitiidiiiiil  !«iibmucon8 
votJcln.  lip  to  li  f|imrtui'  of  :tu  inch  in  diiiQietiM',  niuy  Iw  readily  deiiuii- 
diHiotl  thora  by  meftiis  of  injection  or  inflation  with  air.     (2)  One  or 
more  small  veins  (pnniraHilic«t)  constantly  run  from  tht*  left  di\'igioii  of 
ih«  }>i>rtul  vuin  in  the  roiiml  tigiiincut  a1<itig«)de  of  tho  oblit«nited  umbilical 
voin  to  tho  nnibilicus,  where  they  coniniiiiiic.ito  with  the  epigastric  systtim. 
U  19  cuiniiio'i.  Its  a  rOKiitt  of  the  [>ortal  obstni'ctioi),  to  fini)  ii  lurgo  vein 
titfvelopwl   ht-re,  which  often  reaches  the  «ize  of  n  cron--4|uill.     A  mnrh 
Urgor  «w;  has  imieed  been  recorded.     (3)  Finally,  there  is  %  variaUe 
degrm  of  communication  lietween  the  inferior  mesenteric  and  haemor- 
rhntdn)  veins.      Other  less  irafwrtjuit  communications  exist  by  which  somo 
nf  tho  blo(Kl  may  be  diverted.     There  are  the  minor  accpssory  portal 
veins  of  Sappcy,  which   li(>   in   the  areolar  tissue  and  peritoneitl   folds 
around  the   liver,  an<i   roninitniiciite  on   ilie  one  band  with  the  jwrtal 
Aystenit  »rHl  fin  tho  other  with  the  phrunic  veins.     In  some  cases  enlarged 
ve«seU  nrt*  visible  after  death  on  the  inuler  surface  of  the  diaphragm,  and 
ihia  mmtiH  of  relief  to  tbe  portal  system  may  be  aided  when  the  liver  in 
(irmly  lulhcrent  to  the  diaphragm.     There  is,  moreover,  (^me  slij;ht  com- 
mnnic;ttion    hetwi-en    the    vcin.s  of    the    pancrejis,  duodenum,  colon    ami 
rectum,  and  thi.-  n-titj peritoneal  vciti.t.    .\  dirert  consequence  of  tbe  puMge 
of  bJiXHl  from  the  jiorlal  voiii,  by  the  |KinimInlical  vein,  to  the  epigastric 
Hystem  \*  the  occasional  appeiirance  of  a  network  of  dililed  sujierliml 
veins  around   tho  umbilicus.     More  commonly  a  few  krpe  vessels  are 
soen  mnnitig  fmm  the  neighbourliood  of  the  umbilicus  downn-nrds  to  the 
in);iiin'd  regions,  upwanU  to  the  costid  margin,  ami  ]>erhaps  extending  to 
the  lower  part  of  the  thora.Y.      In  connexion  with  the  dilatation  of  this 
jMnimbilical  vein,  it  nuiy  be  montioned  thnt  a  continuttiis  venous  tnnrmnr 
may  occtwionally  be  heaivl  with  the  stethoscope  immeiliately  bulow  the 
eiuiform  cartilage.     The  sinuous  line  of  distended  vemdcs,  which  is  often 
seen  round  the  lower  ribs  niong  tho  line  of  attachment  of  tbe  diaphragm, 
may  bn  equally  present  in  health  ;  it  has  no  special  siguifieance  in  this 
connexion.     The  formation  of  haemorrhoids  is  too  common  a  malady  to 
he  of  great  diagnostic  im])urtJince,  and  it  is  not  especi.-dly  trequent  in 
cirrhiisis. 

yticnysa}\nnd  ^j'ltminriHoH  of  a  liver  in  nn  early  stage  of  cirrhosis  she tre 
clmir  evidence  of  influmnuttory  change  in  the  tracts  of  connective  tissue 
which  support  the  nunificAtion  of  the  portal  vein  throughout  the  whole 
organ.     These  so-called  portal  canals  are  seen  to  be  packed  vnth  von- 


ovoiive-dMue  cells  in  a  state  of  actlvo  proliferation.  Here  Aiid  tborc 
cottimns  of  such  fibrifying  tissue  may  bo  seen  advHncin^  K-tween  the 
he|uitic  loUiIes  ;  ami  by  the  junction  of  such  cohining  »  wifle-utcjihcd 
titfiwork  of  cloveloping  fibrous  tiHi^iio  coni&s  iruo  Yn-inf^  throughout  tlid 
wtiolu  or>ran.  In  the  lata  stage  in  which  the  exatninatiou  is  commonly 
titaile,  this  network  is  Boen  to  consist  of  dense  fibrous  tissue  whirh  may 
lie  still  richly  nucleated  in  parte,  but  biui  genorally  li^tst  tht^  highly 
cellular  uharactor  scuu  at  an  earlier  poritid.  Il  Inu;  bcon  ^hewn  thai 
there  i&  an  increase  also  in  tbu  amount  of  elastic  tissue.  The  main 
portal  bninches,  which  at  an  early  stage  are  often  widely  dilated,  tMCome 
uiutowmI  and  c(ini|»rL'!4Hed  hy  tlie  contra<^tion  of  thn  new  tissue  in  which 
they  run.  This  naw  tissue,  however,  is  by  no  nieuus  anaemic  ;  for  it  can 
bo  shewn  by  injection  fi-niu  the  hepatic  artery  that  it  is  richly  supplied 
with  capillaries  in  connocion  with  that  vessel ;  and  it  is  probably  due  to 
this  accessory  blootl-supply  that  the  function*  of  the  liver  are  so  little 
interfered  witli.  In  some  cuse»  thero  is  an  ap[wrent  development  of  a 
few  new  bile-ducts  in  the  Atrands  of  the  fibi-ous  tissue. 

The.  nodules  of  hoiiaiic  ti^mie,  which  are  cont^ned  in  the  meshes  of 
this  fibroiu  tissue,  consist  of  six  to  ten  lobules  compressed  together. 
Here  and  there  also  a  single  lobule  or  a  single  group  of  pigmented  hepatJo 
cells  may  often  1>e  Been  as  iiti  tHiet  in  a  broad  fibrous  Blinnd,  and  in  nnrae 
caoM  areju  of  iniilobiilar  and  |ti!ricel1uLu'  ririhotiis  ai'O  added  to  the 
pn-vailin^  multilobular  pattern.  Occasionally  numerous  Bocalled  adeii- 
ouuw  are  seen,  spherical  masses  surrounded  hy  fibrous  tissue,  in  which  the 
h«>[)alic  oells  have  lost  thi'ir  jiormal  armngoment,  Iwing  disiJowed  in  :i 
circuUr  maimer  around  a  ciininuui  centre  i>r  soiuctiniuK  t^nKJing  to  fotiu 
tuhuliis.  Thcso  arc  ccmiraoidy  rcganlod  as  evidence  of  a  compensatory 
hy ijerplawit.  In  advanced  cirrhosis  the  liver  ■  cells  are  invariably 
degenerate,  Bnety  granular,  or  may  shew  coarse  pigment  gninutes. 
Oltt-n  large  Ful-globules  are  ii  prnmirifnt  feature.  In  die  condition 
kuuivii  as  bron/.eO  diabetes  (st.-L>  YdI.  III.  p.  183)  the  culls  contain  a 
brownish -yellow,  iion-hohling  pigment,  which  is  also  seen  in  the  endo- 
thelial cells  lining  the  ve^Hi.-ls,  the  connective-tissue  cells,  and  the  tibroua 
tissue.  In  rare  ciuh.>s,  analo^us  to  anthraco^is  of  the  lungs,  the  cells 
contain  earl)oruu:eous  granules. 

There  is  thus  in  cinhoKts  Twth  a  degeneration  uf  thu  hei»tic  cells  and 
development  of  new  fibrous  tissue  ;  an<l  it  is  by  no  means  certain 
rhether  cither  of  these  changes  is  dependent  on  the  other,  or  whether 
both  ehangee  are  concomitant  eflVxta  of  one  cause.  It  has  been  argued 
that  the  hyi>erplaaia  of  the  conneetive  tissue  is  consecutive  to  a  prinuiry 
di*generali<in  of  the  he|>atic  cells  and  rlejiendent  U)iou  it;  that  it  is  such 
a  hyperi>lasia,  in  fad,  aa  is  known  to  occur  around  dej^norate  and  disused 
atruetures  in  all  |taru  of  the  body.  And  in  favour  of  this  view,  that  the 
c«'ll-<legeneratioii  is  the  exciting  cause  and  not  Uu-  itttW-t  r>f  rhe  fibrous 
uvergrowth,  it  iu  |)oint«Hl  out  that,  although  there  is  utidoubt«i11y  a  high 
degree  of  pressure  exerted  upon  the  liver- cells,  yet,  inasmuch  as  the 
develo]iment  of  uew  vesseU  from  the  hepatic  artery  takes  pUce  step  by 


alep  wiih  iht>  growth  of  the  new  fibrous  tissue,  the  blood-supply  is  still 
aiuplo,  and  tberc  is  not  that  mecfattniad  niutciuia  present  which  would  bo 
likely  t«  caiifw  surh  an  extfcme  cellulnr  Hegeiit'mtion.  On  the  otlier 
hiiiul,  if  K|tocirn<!i]K  [>f  early  i-inhosiH  are  ex.-itniiiril  from  caK«»  in  which 
death  hns  orcurred  from  some  other  cause,  no  doubt  cm  ho  entertained  that  ■ 
the  interstitial  change  is  essentially  an  inHammatory  une,  and  that  it  bu 
its  start! ng-[)ojnL  around  the  main  1>rnnche»  of  the  [xirtid  %'etn  at  a  time 
whi^ti  the  apj)earaiico  uf  dug eiiiem lion  iif  the  hepatic  tJsfluo  propT  is  either 
scanty  or  absent.  It  ifl  iiroliable,  indeed,  that  the  ccll-dcgcnenitiun  mid 
the  fibrous  hy[>erpla»ia  are  Loth  the  i-esiilt  of  the  causative  poison,  and 
it  \s  jKjiftiLble  thai  in  i>oiue  leases  in  an  early  stage  either  result  may 
overalu«!uw  the  other. 

There  is  usually  evidence  of  venous  engorgement  in  the  whole  area 
drained  by  the  portal  vein.  'Hie  ^Utn  is  moderately  enbirgcd,  the 
avomgo  weight  being  afK>ut  10  02.  Its  capsule  is  often  thick  and  white, 
and.  it  may  he  firmly  iulhci*cnt.  Its  «iibstimc<;  is  generally  iwnicwhat 
indurac^^d.  Nn  <!o«bt  the  incrcaspd  venous  pressure  may  |jartly  account 
for  its  enlargement,  hut  it  is  probable  that  the  toxaemia  contributes  to 
tho  swelling.  It  id  nolt^wortliy  in  tJiift  relation  that  the  splefln  may  sbevrJ 
progressive  enlargeioent  after  the  successful  performance  of  the-  Talma- 
Morison  operatioa  The  pancreas  is  commonly  enlai*ged  and  indurated. 
Tlio  heart,  is  freipiently  liilnt^il  and  ita  muscle  is  soft  and  degenerate. 
Tbe  kidnuyK  i)ft*!n  shew  (Ibit)fiis  and  a  gnmubir  HnrfiuX!,  perhaps  in  20 
per  cent  of  caBes,  but  epithelial  change  in  them  is  comp;»mtively  mre. 
ArterioscleroBiR  is  commonly  present,  hut  it  lias  no  special  significance. 
Finally,  in  u  few  case*  in  whii-h  the  clinical  history  and  signs  have  not 
ditfered  from  tlioae  uf  ci^mmun  portal  cirrhosis,  carcinoma  is  fuiiml  after 
death  to  be  present  in  tho  cirrhotic  liver.  It  in  prolmhlii  that  the  cirrhofda 
is  here  the  primary  cluinge  (viiU  p.  216). 

Symptoms  and  Signs. — From  what  has  been  said  a«  to  the  morhid 
procesH  in  tlic.  Uvcsr,  it  can  be  rcjulily  understootl  that  the  Kymptom* 
alLiMiding  the  early  atage  0/  cirrluisis  an?  {iMitaHy  <iligtit  and  etjuivocal.' 
Tin;  more  w/vern  and  diKtirietive  M-nipLoms  du  not  appear  unlit  the  new 
librous  tissue  has  begun  to  compre^  the  branchea  of  the  portal  voiD.  In 
thi)i  early  rttage  the  patient  in  liable  to  dyspefwta  with  nausea  or  vomiting, 
c-tpecially  in  the  morning.  The  appetite  fails,  being  often  better'  in  the 
later  than  in  the  earlier  half  of  the  day  ;  the  uingiie  becomes  furred  : 
there  h  a  sensation  of  heavinoM  or  distension  iift«r  meals,  and  gaseous 
eructations  are  of  fre<iuent  occurrence.  The  bowels  become  irregtjlar,  at 
one  time  costive,  al  another  time  loose,  and  pcrha]is  alight  yellowness  of 
the  conjunctivae  may  be.  noticed  from  time  to  time.  Such  s)-mptoms 
may,  of  conrBe,  he  merely  the  direct  effect  of  alcohnlio  excess  upon  the 
stomach  and  intestinal  canal ;  but  their  occurrence  and  porKist<^nee  in  a 
person  who  has  been  addicted  to  alcohol  for  some  coni*idorable  time  are' 
sufficient  to  suggest  the  presence  of  cirrhosis  in  an  early  stage.  Oedema  of 
the  shins  is  common  enough  in  the  late  stages  of  the  (liHea.)>e,  but  it  occurs 
also  in  this  early  pre-ascitic  alage  with  sufficient  frequency  to  make  it  of 
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UK  in  diagnosis.  It  is  at  this  stage  at  any  rate  u  toxic  pheiionu'non  and 
not  the  result  of  preesuro  on  iho  inferior  vena  cava.  Tlio  suspicion  of 
ciri-hoais  would  be  strongly  continued  if  at  the  same  time  some  paJpaUlc 
enlargement  of  thu  Uvvr  should  be  dett!<.'ted.  Cirrhosis  in  itn  early  sta*^ 
is  often  found  unexpectedly  in  the  Itodies  of  those  ivho  hsive  died  from 
accident  or  other  disease.  Kroni  post-mortem  work,  Dr.  Kolleslon  puf) 
the  inimlM'r  ttf  ihtm*  so  dying  with  Intent  cirrhosis  as  50  pt^r  cent  of  all 
costw  of  cirrhosijt. 

As  the  morbid  proc-ess  in  the  liver  continues,  the  obstruction  to  the 
pnrtiil  circulation  iiu'rcH-^es  in  degree.  A  detiiiite  train  of  signs  and 
■yniptonis  i-nsuos,  somL-  of  which  arc  the  direct  residt  of  the  portal 
olmtruclion,  wliiUt  others  an-  the  consequence  of  the  ini|Kiirnivnt  of  thv 
hepatic  function.  It  is  in  this  8tago  that  tho  dii^easo  \f-  commonly  recog> 
nisei  for  the  first  time.  One  result  of  the  portal  obstruction  is  the  state 
or  {Ktssive  bypernemiu  in  which  the  stomach  atid  intestines  are  maintatnerl. 
Hpon  this  tfaero  follows  a  very  constant  and  persistent  entjvrriiul  condition 
uf  the  mucous  membrane.  I>ige«tton  is  imperfect,  gastiic  frnnentation 
And  tUtulence  are  common,  and  th^re  i»  often  nausea  or  vomiting  in  the 
morning,  which  is  prohaUy  ittiributahle  to  the  mucus  accumulated  in  the 
stomach  during  the  night.  UTae  lu'tion  of  the  bowels  i»  also  irregular; 
the  motions  are  often  ]Mi1e  tind  unformed,  and  (liarrhnua  \»  at  tinu^s 
pMfuse  and  uncontrolhihlc.  Indirectly  related  to  the  portal  obstruction 
is  the  common  occurrence  of  hiiematemesiA,  or  melaena,  or  both.  It  is 
pOHsible  that  a  general  (Hizing  from  the  congCKtud  capillaries  of  the 
stomach  liuiy  be  the  source  of  che  smaller  quantitii^s  of  lUl^nHl  blood 
wliiidi  lire  Komctinu'^s  vouiite<l.  MitiuI^;  crttsions  of  the  gastric  mucoxa  are 
8ometimt3»  tho  source.  But  it  ia  probahlu  that  the  li^irger  haemorrhages 
are  due  to  ulceration  or  rupture  of  one  of  the  varicose  veinw  already 
flescrihed  as  lying  in  the  walU  of  the  eaniiar  end  of  the  bi^jniaeh,  and 
more  cs]»ceially  in  tim  lower  end  of  the  oesophagus.  In  the  funuL-r 
situntion  puiichcd-rmt  idcers  have  bueii  found  communicating  nith  a  vein, 
but  the  latter  is  probably  by  far  tho  most  frequent  site  of  profuse 
ha«tDotTbage.  The  haemorrhage  may  be  very  profuse  and  may  be  quickly 
fBtal,  as  may  he  understood  fnjm  the  sizu  of  these  oe*o|>hageal  varices. 
More  than  four  jiint-s  of  venou-n  blood  may  l)e  lost  in  this  way,  and  the 
blei^ling  may  recur  at  intervals  of  a  day  or  two  until  death  results.  In 
moat  cases,  however,  the  haematemesio,  though  fairly  profuse,  is  not  so 
alarming  ;  and  many  montha  or  even  years  may  elapse  before  death 
occurs.  The  patient  may  even  exi>erience  relief  fnim  the  haemorrhage. 
llacmntemesiA  may  occur  at  a  very  early  stagr,  at  a  time  when  there  has 
been  no  failare  of  health.  If  there  have  \m\\'W  previously  only  somo 
ill-defined  gastric  sj-raptoras,  it  rany  be  difficult  to  distinguish  ln'iwf'eiT 
cirrhosis  and  a  duotlenal  or  gastric  idcer.  Haematemesis  oi-curs  in  leas 
than  one-fourth  of  |iatienta  rlying  from  cin-hiwia.  Mrlnona  i»  not  un- 
common. Tlir  blood  may  be  shuil  fmm  an  ulcer  or  from  distended 
^^pilhiried  in  Uie  iHiwel,  but  in  most  cases  it  ts  a  relic  of  oesophageal  or 

trie  haemorrhage. 

VOU  IV. — FT.  I  N 


Ascites  occui^  in  at  lautt  50  jwr  osiit  of  the  cKsrs.  It  is  u  late  ovmt, 
luul  C'onsuijUciitly  on  ita  itppearmice  the  {irrtgnosu  at  oiicu  heiTOiDea  grare.  It 
niJiy  Jippcar  witb  great  suddetiiieiw,  ns  if  ijome  triHing  evciit  «uch  h*(  chill 
hiui  prwi]titi(t«d  it^  hut  it^^  uiitK't  i?)  iitttinlly  ^nl'tlLlll.  'I'lio  uscitio  fluid  ia 
clonr.  Htraw-Miloiirud,  ant)  alkjUiiif,  ^vith  ii  [i|>ecilie  gravity  vnryiug  iMilucen 
[MIQ  and  10l''j ;  it  coiitjiiiia  from  0'4  to  3'0  jier  c«nt  of  protein,  and  it 
6{th«r  bas  no  j>ower  of  coagiibitioti  or  it  slowly  deposits  n  rery  lifflil  clot. 
If  there  be  iiny  coexi»t«nt  |>oriU)ntti8,  tlic  [)ercctitagL>  of  pmtctn  nnd  the 
poww  of  sjicintAMmii.')  cojigiilHtinn  are  ther«by  proportioiiat'^ly  incTcjitM"*!. 
A  tr.tco  of  fliigiir  is  i>ctiifiionally  futind  in  it.  As  it'^uiIk  tin-  cylologj'  of 
the  diiid,  enilotliolial  cellft  arc  luually  in  tbo  majority,  amoniitinK  to 
60-90  per  cent,  the  remaintU-r  btinp  chiefly  polyrawphonncloar  ccII^  hut 
in  a  fi!vv  casus  lymphocyl«s  oiltnunilier  tbc  latter,  and  in  these  n  tuber- 
cillous  itifocttnu  has  pnttsibly  Ixsciit  present.  Very  niruly  thi'  Hnid  ia 
cbyliform,  the  lactesceiR-e  being  due  not  to  chyle,  but  to  pi-odurta  of 
cell-degeneration,  llaemorrhagtc  aiK:ites  U  another  rare  occurrence.  ITie 
amount  of  fluid  varies  greatly,  but  if  it  be  nut  removed  by  panKTiiu^^is 
it  n»y  reach  the  eiiormouH  qu»ntily  of  four  or  fivo  gallons,  Ti  may 
Accunittliite  fto  nlowly  that  many  muntlm  may  elapse,  afl^r  its  firftt  recog- 
nition, before  par-tcentesis  beeomei)  necessfiry ;  or  it  may  accumulate  so 
rapidly  that  as  much  a^  thirty-four  pinta  of  fluid  may  be  removud  w-itbiii 
five  week*  of  a  previous  tapping  by  which  the  abdomen  hiui  been  emptied 
AH  far  afl  pOHsible.  Ascit^K  i^  douhtle-As  mainly  dependent  on  the  increased 
pressure  in  the  portal  vein,  but  the  sudilonnew  with  whieb  it  may  super- 
vene  at  a  late  8tage  of  a  long  illness  signifies  that  it  \?,  not  entirely  rif 
mechanical  origin.  It  in  hi;;hly  probable  that  the  influence  on  the 
capillary  walt»  of  the  toxic  state  of  the  blood  ia  a  contributory  cause. 
It  18  pOHaihIe  also  that  chronic  peritonitis  (see  Vol.  III.  p.  94.S)  has  some 
share  in  its  pitxluction.  but  it  muRt  ho  admitted  that  repeated  tappini^s 
may  be  ueceASiiry  Id  cit»es  in  ivhieh  Httlo  or  tiu  i>erilo)ieal  change  is  found 
lifter  death.     {I'uir  also  nrt.  "Oe<io)na,"  p.  510.) 

Jaundice  is  onlinarily  absent  throughout  the  entire  illnes.i.  there  being 
nothing  iniiri*  than  a  yftllowni^si^  nf  thn  conjunettvan,  and  a  Balliiv,  ictcnn'd 
complexion.  If  pruiiRiit  it  i^  nsmdly  slight,  and  it  mity  subside  and 
disappear,  being  probably  catanhal  in  origin.  The  tirine  ta  often 
diiiiinithed  in  amount,  and  presents  abundance  of  urates  and  sometimes 
bile  pigment.  The  amount  nf  uitibtlin  xa  increased.  Urea  is  dtniini.'ihcd 
in  rt  late  stage,  while  uric  acid  is  irn-rrnsi-d.  CJlyfosuria  in  common 
cirrhosis  is  a  niro  oceurrence,  but  in  so-ca1lL><l  brun/.e<l  diabetes  the  cirrlu'i^is 
with  pigmentation  of  the  skin  is  generally  accom)>aiiied  by  glycosuria. 
Albuminuria,  if  present^  is  generally  due  to  coincident  disease  of  the 
kidneys.  In  a  late  stage  a  aceondary  anaemia  comes  on.  Oedema  of 
the  feet  ami  shin^  becomes  marked,  and  may  extend  up  on  to  the 
niKloinitial  wall. 

Often  in  a  Lite  stage  there  may  be  elfusi>iri  of  fluid  into  one  or  t*oth 
pleurae;  this  may  be  of  simple  origin,  but  often  it  is  found  to  l>e  due  to 
a   tuberculous  pleurisy.     As  a  rule  there  is   no  fever  in   this  form  of 
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cirrhoDts :  but  if  a  {Mtioiit  be  under  coatiminl  obfl^rvatioii  for  a  long  ]>criod, 

mftv  oftv'n  obaorve  an  ocrasiotml  riw  of  two  or  throe  degrees  for  a  Few 

fssirc  cvpnings,  or  nven  fnr  Itiiiger  jierimlK. 

The  (Hsttinik'd  cftpillt»rii«  on  the  oht-aks,  \\iv  bo-cji.11«1  ViinoUB  atig- 
maUL,  which  ;in.>  attnbutiiblo  to  nicoholii:  oxcess,  are  communij'  visible  in 
cirrhoHta  iit  a  very  emrly  [wriod.  By  tlie  tira()  that  ascites  ha.?  .■iri»un  ibu 
faco  lioB  itsiuiUy  sltonxl  and  huH  Ijc^iin  Vi  assiiiiie  a  very  i-liamcti?TKtic 
Afipeaniiici*.  It  ia  tluii  ami  wasted,  luid  the  roAlar  \v\TVi*  iii%  pnmuni'iit ; 
th«  cvr^  are  sotuewhjit  aiuikt^ii :  the  i-Diijiinotivae  itre  yellowish,  aii4  the 
cotnpk'xion  is  4;ilii>n*  and  unhealthy.  The  procci?:)  of  iligcxtiuii  is  im- 
[titiiiN],  nrul  ultsi);-|)ti()ii  of  tiiilritive  maU^rial  from  th«;  inteMliriHl  canal  ia 
ilimiiiished,  so  that  iIiltc  is  a  pj-oj;rosAive  luss  of  bodily  wticiigth  with 
emaciation.  Tbo  tniuk  and  oxtreiiiitics  ara  illMioanshed,  and  nt  a  late  »tage 
the  attenuated  framL>  offers  a  marked  conira>^i  to  the  ftwoUcn  attdomcn. 

Tbe  »plccn  may  aometitncs  be  felt,  Ki:t  in  most  ciises  it  is  olvscun'd  by 
lucites  or  lyiDfiRiiiteii. 

Th*-  liver  limy  oft«n  bo  felt  below  the  rilts,  ami  its  edge  may  project 
iluwiifrardft  for  une  or  two  inchM,  ut  that  its  hardnew,  and  ]K>ft»ibly  its 
nodular  character,  may  be  recoguised.  More  comtDOiily,  however,  it  is 
masked  by  the  ascites;  thongh  even  llien  it  may  often  be  t'elt  by  a  sudden 
<li|>pini*  movement  nf  the  hiinil,  whirh  tlisplni-e-H  the  ovrrlying  fluid.  Thn 
reco^]liLion  uf  a  Kinall  livmr  it'  a  niatUir  of  ^ealrr  dillit'ulty  ',  and  ^neiTilly 
api-iLkiir^.  coiiBidfKiijj;  the  frequent  tlatuient  distension  of  the  IhjwcIs,  not 
mui'h  aiKt.'iA  i:an  bu  lai<l  on  a  ru^onant  noU:  at  the  ri^'ht  eostal  rnar>rin. 
Attju-ks  of  pain  over  the  Hver,  luid  more  frerjuently  over  the  flpleon.  may 
occur  froiu  lime  to  time,  and  th<^e  ai-o  tlonbtlcHK  to  Ife  itttriljuted  to 
iittavbt  of  local  ]H*ntotiitir;.  Tymfuinitcs  is  often  a  troublcMorao  fiymptoui^ 
which  may  irmlerially  add  lo  the  j^ravity  of  a  case  by  the  production  of 
collapse  of  the  btucs  of  the  lungs. 

As  the  ilhiei^  wcai*«  on,  with  progn-ssive  cinaciaLicin  mid  iru-rt^asing 
feofaleneas  of  vuluntary  and  curdi-u;  miLsvIr,  liiu  iHiltffnt  is  apt  to  »hew 
signs  of  poisoning,  wbioh  aru  jmjbulily  altribntabie  to  the  im:rea^ing 
interference  with  the  function  of  the  liver.  lie  becomes  liable  to 
eptstaxu,  to  bleeding  from  the  gumis  and  to  purpuric  eruptions  on  the 
tnuik  and  extrt-inities.  Large  haemorrhitges  may  'xicnr  into  the  alKloniiiial 
wall,  and  OLT.isionally  into  the  subperitoneitl  ti^^iiuc.  Uncontrollable 
■iliaiThi>fa  iri  ali*(>  a  L-oniiiimi  event,  iv-  in  uracniiju  I'ligOKtion  is  at  a 
•iU]id»tili.  and  he  may  thus  sink  from  sheer  asihenia,  or  may  be  hnri'icd 
ofl'  by  pidmonary  inflammation.  Often  for  some  time  liefore  tho  cud  his 
mind  may  wander  at  ni^ht,  {ierha{i.<j  alno  in  the  daytime.  Occjisionally  a 
noi«v  dulirinm  aetH  in,  but  more  comincinly  T.hi<  and  is  ushuretl  in  by 
ithy  and  increasing  feebleness  of  body  and  mind,  ftaasing  into  dro^niness, 
Bina,  and  death. 

Portal  cirrhosis  in  chihlren  does  not  differ  niateriidly  fi-oni  the  diseaw 
of  adult«.  Perhajw  p)'n;xia  is  more  common.  There  may  be  great 
ditficulty  in  distinguishing  it  from  tuberculous  peritonitis,  with  ascitc*  as 
the  chief  feature  (see  Vol.  Ill  p.  957). 


OompUoftUons. — la  view  o[  tbe  general  effect  of  alcoholism  in  lowering 
rcaistuTiLC  to  iMH'turi:i]  diseatfii,  tl  is  intulli^lilc  tfaut  alcoholic  nrrliooi'- 
shoiilil  oft«n  bo  accomiuiniwl  by  tviWruiilo.'^is,  nnd  this  secondary  infection 
may  hasten  the  eti«l.  It  is  reckoned  i-hat  the  lungs  are  infpctcl  in  'i'J 
per  cent,  and  the  peritoneum  in  9  per  cent  of  those  dying  front  cirrhoiiiB. 
Pleurisy  with  etliision  i«  not  uncommon,  and  this  is  often  tu>wrculoris  in 
origin.  It  is  perhaps  more  frequent  on  the  right  side  than  the  left. 
The  fluid  is  usually  serous  or  soru-Bbrinoiis,  but  it  is  often  tingni  u-ith 
blood.  Other  atTHCtions  duo  to  nlcoholic  exceoa,  »nch  an  delinum 
tremens,  chronic  alcoholic  insanity,  and  [leripfaHral  neuritis,  may  cuexitit. 
Oreasiotuilly  the  sxiDptoms  nf  chronic  renal  disease  are  added  to  thoM  of 
cirrhosis.  I'hrombosi.^  nf  the  portal  vein  is  a  nire  compliailion,  which  ii> 
followed  by  the  rapid  dcveluptnent  of  ascit^st,  ami  adds  maturiitlly  to  the 
gravity  of  the  illness  (rule  p.  143).  A  toniiinal  infection  of  the  periUuienm 
leading  to  a  suppurative  or  fibrinous  peritonitis  is  not  uncommon,  but  as 
it  occurs  irheii  the  patient  is  uearing  the  eud  it  is  not  always  recognised 
during  life. 

Course  and  Pro^rnosls. — From  the  obscurity  of  the  early  stages  at 
the  disuise  no  accurate  t^timato  of  ita  total  duratioji  can  he  given. 
Certainly  two  or  three  years  from  its  first  recognition  may  e1a{)M  before 
death  occurs.  Occasionally  acut«  cases  arc  seen  which  nppareutly  nin 
their  full  course  in  a  few  mimthi).  0»ith  is  generally  due  lo  the  toxaemia, 
miUnutrition,  and  canliac  failure,  eelrlom  U}  hiumatemt^'Mi.  In  the 
remaining  cases  it  is  due  to  intercurrent  disoaae,  ttiborculosis,  or  a 
terniiiMl  perit'Onitia. 

Though  the  morbid  process  aud  its  symptoms  may  reimtin  stationary 
for  a  long  period  if  the  patieut  come  under  treatment  at  an  eur1\'  stage, 
any  such  improvcniont  to  which  the  term  "recovery  "  can  be  apjilied  is 
extremely  hltv,  and  the  )»oasibility  of  trrroneoiui  diagnosis  at  once  crops 
up  in  all  such  cases.  In  one  recorded  case,  however,  in  which  the 
diagnosis  was  confirmed  by  the  supen-cntion  on  sepnmtc  occyisions  of 
menul  .symptoms  and  of  jieriphenil  neuritis.  Imth  clwirly  of  jdcoholie 
(irijp'n,  the  [uitiunL  waa  in  gooti  hL'nlth  after  rii|)eHt«Ml  tfLjipiiigK.  the  fir^L 
of  which  was  performed  some  six  yeara  bofoie  (Bristowe).  In  another 
instance  the  patient  was  iu  good  health  after  fourteen  tappings,  the  6r8t 
of  which  w»i  more  tlian  three  years  Wfoi'e  (Bristowo).  A  striking 
examptc  is  iLttbrdod  by  the  ca^ie  uf  a  ])atient  who  died  with  contracted 
gi-anular  kidneys  and  poricanlitis  in  Sl  Tlioinasfl  IIospiiAl.  Tw<?lvo 
years  bctforu  he  had  been  umler  the  cju'e  uf  Murchison  in  the  sAme  hoftpilal 
for  alcoholic  cirrhosis  Jind  aocitee.  From  that  date  the  patient,  wht* 
bad  previotuh-  drunk  freely,  boeamo  a  teetotaller,  and  during  those 
twelve  years  he  had  boon  in  fail-  health.  At  the  autopsy  the  liver  was 
found  to  weigh  59  02.,  its  capsule  w^vs  nuich  thickened  and  adherent  to 
thu  diaphragm,  the  cut  «ur^oe  was  that  of  a  hobn»i1«d  liver,  Mtd  the 
microscope  revealed  the  usujd  appearance  of  multilobuliu'  cirrhosis. 

The  essential  conditions  for  improvement  or  recovery  in  any  degree 
ai«  a  rostomtion  uf  the  fimctions  of  the  liver  by  compensatory  liy|>er- 
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lliilw  elements  and  the  estalilishtnent  of  free  commumcatjon 
■tween  the  portal  a?itl  general  fiyetemic  veins. 

DIag'nosla. — In  Hit  car]y  staf!o,  when  the  symptoms  are  mainly  thoxe 
of  ;p*stri>irite8tinul  disturbance  in  an  alcoholic  aiibject,  portal  cirrhosis  is 
more  readily  siwiiectcd  than  certified,  but  the  eugpicioo,  evtn  if  it  is 
emnneouB  aiKl  pruinuture,  if>  probalily  nf  1>etiefil  to  the  jiaLiunL  The 
clinical  feaiures  and  natural  course  of  thu  diKtiiuu!,  with  the  occurrence  of 
buciuitveinesis,  or  aacite«,or  both,  are  »o  well  di-fined  that  mislakea  should 
be  nire.  Utu  in  all  cases  in  which  the  history  of  alcoholic  excess  itt  not 
well  markc'l  ;in<l  the  condition  departa  in  any  piirticiilHr  from  the  niitnral 
cuursc,  the  diagnokis  luu^l  l>o  slowly  rciiehed  and  the  mind  must  be  upen 
CO  the  possibility  of  other  diacoBe.  Ilacmntemosia  may  occur  when 
previous  gastric  symptoms  have  been  slight  or  of  short  duration  and 
atcoholic  excess  is  a  matter  of  doubts  U  may  then  W  for  a  time  impossible 
to  distinguiah  between  cirrhosis  and  a  dufKlenal  nicer,  unless  such  physical 
,  signs  us  enUi^ment  of  liver  or  spleen  and  dilatation  of  alKlominal  veins 
are  forthcoming.  Point*  of  distinction  must  be  sought  in  the  gi-eater 
tiability  to  pain  in  association  M*ith  duodenal  idccr,  its  characteristic 
relation  U*  the  taking  of  food,  and  '\\a  situation  ;  and  these  jKiints  may 
be  euntrasled  with  the  catarrhal  gastric  and  intestinal  symptoms  of 
ctrrfairtU.  The  diBiculty  is  lens  likely  to  occur  as  regards  a  gastric  ulcer. 
In  raro  cwea  vomiting  of  red  HUmhI  is  an  eftrly  occurrence  in  carcitionia  of 
the  stomach  at  a  time  when  there  are  no  (ihysic-id  signs  and  tiu  failurt-  of 
honlth  or  nutrition.  An  examination  of  the  stomach  contents  after  a  tesU 
meid  maybe  of  service.  The  baeroateniesis  of  splenic anjieniiu  and  Rinti's 
diiM^asc  (see  Vol.  V.)  must  also  lie  borne  in  mind,  and  examination  of  the 
Uuod  will  throw  light  on  the  case. 

Similarly  ascites  may  app^iar  when  with  an  absence  of  physical  signs 
the  preceding  biHtur\'  and  Hyni[)L(inis  are  not  strong  emuigh  to  hi>ar  a 
conclusion.  Tidiurculous  |H.-ritonitis,  eapLt^ially  in  children,  is  somolimes  a 
source  of  ditlictilty,  and  cases  ou(>ur  in  which  a  diagnosis  can  only  he 
miule  by  examination  of  the  Huid.  This  has  a  higher  specific  gravity,  and 
cotitaina  more  protein  than  tire  tlni<i  ell'usiun  of  cirrhosis,  and  thecytologj- 
of  the  fluid  will  often  aflbrd  additional  evidence.  In  uncomplicaied  cirrhosis 
ibe  ascitic  lliu'd  shews  a  proponderntice  of  endothelial  cells  (Cade,  Ko6a}  ; 
in  tutierculous  peritonitis  of  lymphocytt-s,  and  in  oniinary  inflammation 
of  pftlymorpbonuclear  lencocytes.  In  such  doubtful  eases  it  is  possible  to 
empty  the  abdominal  cavity  by  an  inci:iion  which  can  serve  for  the  Talma- 
Miirison  operation  if  nL't^-wary.  In  adults  the  most  important  difficulty 
arises  in  connexion  with  sTphilis  (see  p.  201).  A  chronic  peritonitis 
(mo  p.  H7)  may  he  indistinguishable  from  cirrhosis,  and  the  diagnosis 
must  rest  on  the  greater  duration  of  life  after  the  tirst  tapping  in  the 
former  disease,  and  on  the  absence  of  indnbitjdile  signs  uf  cin'hnsis.  The 
chanicter  of  the  llnid  niiiy  also  be  of  use.  Carcinoma  may  iiriKC  in  an 
abdominal  organ,  and  by  ijuick  dissemination  over  the  peritoneum  may 
present  an  illness  of  %vhicb  ascites  is  the  prominent  feature,  whilst  indica- 
tions as  to  it-s  cause  arc  H-antv.       The  colon  and  ovar^'  are  the  m<Mt 


ooinmon  sitea  of  the  growth  in  such  CRsee.  Difficulty  »  lew  common  in 
conrtexifiti  with  auxinuiiia  of  the  ])nnrroas  ami  the  stomiich,  imumturh 
AB  in  l>oih  caaca  (iti  the  former  )*>'  direct  pressure  aitd  in  tho  latter  l»y 
secondiiry  gnunli  in  the  liver)  jtiundice  19  goncnUly  associated  with  the 
ascil^s  H  i:<niiliitiul.i(in  M'hich  is  rare  in  rirrhosis.  Oviirian  piipillonui  m»y 
camo  undur  absorvAtion  at  a  tiinu  when  nfii-tLes  is  iho  unly  nhvioiiH  condi- 
tinij.  A  aimjile  ovjirian  cyat  may  l»e  productive  of  aiwitM,  wid  a  pelvioj 
eXAmination  ehmild  always  l>e  lUAde.  Jc  is  p<jssilile  that  ascites  may  ai 
from  the  jjn*«3nc'c  of  enlarg<N)  gland?  in  the  portal  K-ssure.  Hydatid  on 
tho  under  stiiftiee  of  the  liver  with  recurring  Jistitcs  has  Ihwu  mialal<en  fur 
eirrlioiis.  The  coiiditinu  of  enlnrgenient  of  the  ]ivc-r  with  a^eites  ditu 
to  Cjirdiac  disease  atid  iiackward  pitissure  may  oecasionally  liear  Rome 
resemblance  to  cirrhosis.  This  is  most  likely  to  occur  when  the  cardiac 
condition  is  one  of  periciirdinl  adhesion  (especially  iu  children),  and  the 
doubt  is  lianlly  possible  in  connexion  with  valvular  disease.  Som^^liniua 
when  cirrhosis  and  rlironir  renal  disease  are  asK*K:iatod.  the  signs  and 
liymptonis  of  the  billcr  may  ko  yrredominate  ihal  the  vondition  of  the 
liver  is  not  recognised  dnnng  life.  Fiuaily,  when  neither  bacmatemi 
nor  ascites  has  occurred,  difficulty  of  tliagnoais  may  arise  in  esises  ini 
which  a  muflorato  euhirgeinent  of  the  liver  is  the  chief  featnrB,  and  such 
conditions  as  chronic  malaria,  lardntHMiis  di8c;isc,  leukaemia,  and  Banti's 
disease  must  )>e  borne  in  mind.  More  im)>orcant  and  difficult  is  the 
distinction  between  cirrhosi'i  and  syphilitic  disease  of  the  liver  (see  p.  201 ). 
li'rimary  caix-inuniu  of  tlie  liver,  in  the  ubsetico  of  jaundice,  can  hardly  lie 
distingiuHhed  fram  rirrhosis.  For  thn  diagnoxiK  between  cirrhosis  and 
scci>nd;iry  malignant  disease  of  the  liver,  see  p  21  If. 

Treatment — Kffioieni  treatment  depends  on  early  diagnosis.  Alcohol 
in  any  form,  dietetic  or  medicinal,  must  be  absolutoly  prohiUited,  though 
in  bto  Mid  hopeless  stages  of  the  disoaso  occasions  arise  when  its  tuc  is 
necessary.  All  Bpicff*  and  imtants  muat  Iks  c.velude<l.  Tlie  diet  must 
be  plain  and  xiinple  ;  it  shmild  l>o  ample  for  the  muinlenance  of  strength, 
while  excess  must  \>v  i^u-efnlly  avoided.  At  the  TiOginning  of  lj*Almenl 
loillc  should  fonn  the  nuiin,  if  not  the  only  article  in  it.  From  three 
niid  A  hidf  to  four  pints  a  day  may  bo  given  to  an  adult,  in  various  ways, 
aoconling  to  ta-tte ;  slightly  diluted  with  some  nllcaline  water,  or  as  a 
jelly,  or  in  the  form  of  a  milk  soup  rnntaining  some  vegutables.  It  is 
well  to  avoid  nu%tt  entirely  for  a  time,  ur  at  any  rate  to  alluw  only  while 
meat  or  tish  in  small  quantities.  AH  meat  broths  and  9ou|is  may  well  l>c 
di9c;iitled.  unless  their  leniiwmry  stimulant  effect  be  ro<)uire4l.  Vejfe- 
tables  ami  fruit  may  l>o  alhjwed,  those  kimls  l>cing  preferred  which 
contain  Kia«t  starch.  AntI,  as  a  gonuml  rule,  it  is  woll  to  ruluce  all 
forms  of  starchy  anil  saccharine  food  to  a  minimnni,  in  view  of  the  state 
of  the  stomach  and  the  ]ironenes5  of  these  sutistances  to  undergo  fcnnen- 
tation.  If  possible,  wmpleto  i-est  and  plenty  of  fresh  air  shoidd  iio 
securc^l  for  these  patii'nls. 

No  drug  is  known  which  can  either  rotaiil  or  remuie  the  tibrosis, 
or    promote    compenajitury    hyperplasia   of    liver  -  cells.      An    extract 
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of  liver  is  on  trial,  Imt  it«  effect  ^^^  iincnrUtiii.  Imlttle  of  pntjutiitim 
sboukl  u]w»yk  Ih)  i>m|il»yvtl  in  full  iI<>ki-s,  if  tht-ro  is  uiiy  suspicion  tluit 
the  disease  may  Iw,  even  in  part,  of  syphilitic  origin. 

For  lh«  reat,  the  truutrtK^iit  is  svmptomjitic.  Acconlinj;  lo  I  hi' 
jiruviiiliii^  BViiiploniH  there  mux*  Ih;  iiki!(1  niinuriil  aciils,  stru'htiino,  iiiid 
bitUir  tunics,  ui-  preimTHtioiis  of  hianiitth  vrith  Iticarlmnate  of  sodium  unit 
a  few  drops  of  li(|.  morphinac  or  <lilui«  hydrocyauk  acid,  or  gastro- 
intostirtat  antiseptics,  8ucti  as  creosote,  thymol,  snlol,  and  eHlicylnte  of 
bisniucb.  Conttiinition  reqiiirvs  the?  iitic  uf  Balittu  nporiciiU  Mich  a» 
I  arUliud  salta,  AfK-iiLii,  iind  tlif  like.  In  aomo  copies  t-ulotnt'1  may  he  used 
nitb  ndvantiige.  l^iurrboea  is  ;ipt  to  bo  intraotable.  Altli^ugb  tho 
Attvudaiit  Umu  uf  fluid  from  the  portal  area  is  at  any  rato  not  harmful, 
yet  the  pMsage  of  the  contcntA  of  the  l>ovi-el  is  at  the  same  time  so 
hurried  that  absorption  of  nutritive  foorl  prodnris  is  iniperfect.  liasirie 
digestion  and  ohsoTi>lion  being  jilrcjwJy  at  ;i  low  ebb,  tliic  diairhoea  has  a 
disiu^trouK  etr«<^t,  anil  in  many  instaiicoii  it  Ik  thn  bejjinning  of  the  end. 
The  subnitraie  or  s;t]icylate  of  biarouth  in  large  doBCB  is  perbniw  the 
most  efficient  menus  of  coping  u-ith  it ;  the  mineral  acid^t.  catechu,  and 
ibo  atn«ig  pryfiaratintis  of  inm,  auch  as  the  jMsinitraU;.  may  also  be 
trierl ;  but  Opium  is  »iddom  fuife  at  thia  stage  of  the  disease.  In  many 
cues  all  treatment  fails  to  check  it. 

The  occurrence  of  haematemefiis,  however  slight,  must  be  taken  as 
ihr  Ri^Tial  for  alwolntt?  m^^  of  the  Ixwly  an  a  whtilo,  and  espocitdly  of  the 
stomach  and  adjacent  part  of  the  oeKophiii^tiK.  All  fuuil  and  Huid 
(iiiclnding  ictf)  by  llm  iiimith  must  lie  forblddeir,  and,  at  any  rate  during; 
the  few  days  of  danfier,  the  jKitient  must  Iw  kept  entirely  on  rectal 
feeding.  It  ia  extremely  doubtful  whether  ergot  or  ergotin  is  of  any 
avail :  tbo  use  of  nitrite  v>\  nmyl  hiw  bci-n  suggested  on  definite  grounds. 
liut  opium,  preferably  as  ibu  hvi^xlermic  injection  of  niorpbine,  is 
inly  of  indiieet  value  in  calming  the  patient  and  allaying  his 
xiety.  Adrenalin  given  by  the  mouth  t«  prt»dute  its  local  eflcct  seems 
to  be  of  vabio.  If  the  baemorrhiigo  leiul  to  dangerous  coIlnj)94>.  infusion 
with  normal  ^line  solution  Rul>cntaneous]y,  or  into  a  vein,  should  bo 
adopted. 

Surb  A  degree  of  lUicites  a^  will  dit(ten<t  the  abdomen  and  exercise 
pressure  on  the  diaphragm,  is  at  once  a  dfln>,'er  and  re<|niieR  r('nio%al. 
There  is  no  doubt  ibat  diuretics,  such  as  liigitaliK,  squill,  copiilka,  and 
dinretin,  du  in  m\xw^  instamxvi  ensure  the  piiBsage  of  an  iiicreiiMrd  anmiuit 
vA  urine,  oven  »y\  f;ir  ju  to  pnmiote  a  |K-r(v|>tib]e  dimiTuition  of  the 
ascites.  Though  such  a  treatment  'm  probably  harmless,  it  is  too  often 
useless,  especially  in  cases  of  extreme  ascites  in  which  the  diminished 
excn^tion  of  urine  is  attributable  h>  pressure  on  tho  rcnul  veins.  Perhaps 
tbi-  Hu»t  satisfaetory  diuretic  lo  bo  used  in  such  a  case  is  tho  well-known 
ciiinbination  of  mi*rcurv,  digitalis,  and  sqiiili.  The  pnjpriety  of  attempt- 
ing to  remove  ascitic  tluid  by  powerful  purgatives  is  still  more  question- 
able. It  is,  of  course,  well  to  ensure  free  <l«ily  evacuation  of  the  bowels 
by  the  matutinal  \\m  of  Hallne  aperients,  but  unytbing  more  dmstic  than 


Ulis  is  ceruiinly  not  to  bo  recommended.  In  faxi,  exponcnco  bag  shewn 
Utat  poruccntesie  ts  tbe  msest  eoiirse,  aiid  it  shoiild  undoiibteflly  be 
employed  ut  an  early  stage,  and  ncpt  be  pui«cponed  until  upwanl  prefstire 
upon  heart  and  lungs  in  already  severe.  In  all  cases  the  Buiuibility  of 
the  [«it.ient  for  surgiciiJ  treutmeni  by  tbo  Talnia-Morison  opemtion  should 
he  considered.  Tho  operation  consistR  in  the  estahlinh merit  of  ndbesions 
by  Hcrnping  and  suturing  between  liver,  omentum,  aitd  nbdoniituil  wall. 
It  was  founded  on  the  \iow  ihnt  ascites  is  due  to  JncreaMd  portal 
pressure,  and  jr.  has  for  il«  object  the  pnjJuction  of  relief-anastomoses 
with  the  generii]  systemic  veins,  over  and  above  the  aniuit«mo8©s  so 
eominoidy  opened  up  by  nature.  The  Hiiceeea  of  the  operation  in  some 
ca«es  is  most  striking.  ThoNH  ivlu>  l>elieve  that  the  ascites  of  cirrhosis  is 
purely  the  result  of  toxaemia,  or  of  a  chronic  peritonitis,  are  unable  to 
explain  the  bctietii  which  is  thus  ntTorded.  The  success  is  intelligible, 
Iiiiwever,  if  it  is  alluweil  tlmt  whilst  useitox  in  jiartly  a  toxic  phonomenon, 
it  is  largely  also  dependent  on  increiujod  iKirt^d  pressure.  Not  only  may 
a  rectu-j'ing  ascites  be  prevented  by  tbo  o|>eration,  but  gi-eat  impitivement 
of  the  general  health  may  ensue,  and  it  in  reasonable  to  attribute  this 
improvement  to  the  diminution  of  tho  venous  congestion  of  stomtieh. 
intestine,  and  spleen.  It  is  impossible  to  estimate  the  resiiUa  from 
statistics,  successes  being  more  readily  reported  than  failures.  Greenoii*<h'8 
figures  give  07  per  cent  of  deiiths  and  fnihires,  aiul  -12  per  cent  of  success 
in  some  degree,  nine  of  these  bein^  living;  and  in  improved  heulili  two 
years  later.  A  summary  of  continent*!  peaultfi  by  -Mr.  Sinclair  \Miite 
gives  (leAths  33  per  cent,  failures  15  per  cent,  impro%'ed  13  ]»er  cent,  and 
cured  37  per  cent  As  reganls  these  (leJiths  and  failures,  it  must  lie 
remembered  that  the  operation  wzis  at  first  undcrtaltcn  in  late  stages  ^m 
wlicn  death  wm  m  sight,  and  even  in  these  it  is  seldom  that  the  end  is^H 
Hpparently  luistenetl,  Cirrhotic  |Miti<L'nts  arc  bud  subjects  for  ojienition, 
and  it  in  dear  that  rases  nuist  be  carefully  seletitei].  Tin?  neeiwsary 
conditions  suggested  by  Dr.  l)iumnioniI  ami  Mr.  Muriscm  are  that  there 
should  be  no  cardiac,  pulmonarj',  or  renal  coaipiication,  and  that  the 
patient  should  have  survived  one  or  two  tappings.  Kapid  wasting,  signs 
nf  to.xacmia,  and  any  dej^ree  of  jiLUiidie*!  are  adverse  points.  The  rislta 
lie  ill  the  supervention  of  peritoneal  infection,  erysipeias,  intestinal 
obAtniction,  and,  od<lty  enough,  hacniatenicsiit.  A  case  of  jmre  idciliolic 
cirrhosis  under  my  care  was  subjected  to  this  operation  in  1001  after  six 
tappinj;s.  The  opcnitiou  shewed  a  small  hobnailed  liver  with  no  sign  of 
periUjnea!  change.  Ho  wiis  tapped  a  seventh  time  three  weeks  after  tbo 
operation,  an  eighth  time  two  weeks  later,  and  a  ninth  and  last  time  four 
weeks  later.  In  January  1908  he  was  in  Rood  health  and  in  active 
wurlv.  presenting  oedema  of  shins  and  an  enlarged  spleen  as  tlie  only 
signs  of  disease. 

HKRBfiRT  P.  Hawkins. 
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Tub  two  forms  of  hiliiiry  ciirliosiB,  (T.)  Hypertrophic  biliflry  ciiThosis 
Anil  (II.)  Otwtnictivrt  l»iliiuy  cirrlioais,  present  tlistinctivc  clitiical  and 
piitholugical  features,  and  will  tborcforo  bu  described  SL-ijnrutely. 

I.  HYi'KKTKoriiit-BiLLAltYCiRKUOSis. — SYNONYMS;  ffatuA'sdrrhosif,- 

Definition. — A  disi^a-sc  thai-art«rij*ed,  fUnimUti,  by  its  long  duration, 
Ky  tiie  prt'Miicw  of  chr(»iiic  jiiuiidice,  eiilargeuieiit  of  the  li%'er  and  spleen, 
aitd  intercurrent  attacks  of  abdominiil  pain  with  pyrexia  (cmes),  mid  by 
the  absence  of  pemstent  itscites  nr  sigtio  of  purtul  oltttlrut-'lioii ;  Au/cf- 
Ifi^ftiUt/  by  vholfingitiEi  and  a  cirrliOBiB  prioiarily  moiiolobulLir  in  ty{>e. 

History. — A  bi-iul'  in'cuunt  uf  ilic  siaps  which  led  up  to  the  recogni- 
tion of  the  dieiiiictive  feitures  of  the  diaeaac  by  Hanoi  in  It:^76  is  not 
unnecflSBary,  as  some  confusion  still  exists  in  this  country  m  to  the 
rolaiion  betweou  biliary  ami  imillilubiilar  cirrhosis.  tTntil  1849  ihure 
had  been  considerablu  <ii  Here  nee-  of  oi)iiiiun  us  to  the  relation  between  the 
rge  (fio^Jillfd  "  hypertrophic ")  form  of  cirrhotic  liTer,  and  the  small 
iobnaileil  variety.  Carswell,  and  later  Halliiianu,  and  others,  had 
od  that  the  essential  pathological  change  in  the  cirrhotic  liver 
ibed  by  Luvunec  in  lain  was  the  formation  of  libraiis  tiHHue,  but  it 


liod  bocii  geDcniliy  Iteld  that  tbo  Urge  cirrfaotic  Uvor  trus  but  an  earlj 
8t«j;e  in  the  evolution  of  the  sannW  vnriety.  I»  IS40  Itoqiun  shewed 
thjit  thn  siHiill  cin-hotic  liver  was  duinictenwd  I»y  n  liigh  degrB«  ot 
aL]'o[)h\  of  lh«  livRi-pflls,  whilst  in  two  ciistw  f>f  hirgu  cirrhi)tic  liver 
investij^atod  by  hiniaelf  h\7»crtrophy  of  the  ht-patic  celU  appeared  lo 
predomiiuitf-.  Il^iyem  in  1874  descrihwi  cases  of  "  hypf rtnjpliic " 
cirrbiwis  im  disiiiict  fi-uiu  the  "ali-ophic"  fvnti,  in  which  Iho  cnhu'iii'ineni 
of  thn  liver  porsifited  ihrunghoiit  the  coui'se  of  thu  disisuo,  and  in  the 
BBtne  year  Coriiil  published  an  accuiato  itiid  cotii;i1ete  .account  of  the 
histological  chnngo.'^  in  t-ji.<§es  like  those  of  Liayem's,  which  must  lio 
rogdrdc'l  iia  idcntit-iil  <:liiiically  with  those  mibsequctiily  known  us  hyper- 
trophic biliary  cirrhosis.  But  to  Hiiiiot  miiat  be  given  the  credit  of 
having  heuii  the  lirst  to  i-ocognise  dearly  the  distinctivA  clinictil  fcatiirLV^ 
aasiKiated  with  tho  morbid  characters  deacriWd  by  Coniilf  and  his 
claujcal  acricfi  of  caam  puhlinhcd  in  1876  is  the  first  distinct  and 
complete  aoconnt  of  biliary  cirrhosis. 

In  recent  yeitrs  tuniio  wriu-rs  in  this  country  have  e\'pres8«<l  doubt 
us  to  the  existi-MK't;  <>f  this  form  of  eirrhmiis  a»  a  distirK't  variety.  Tho 
explanation  of  this  attitude  may  l>c  a.'Mrrihc*]  to  the  undoubtedly  great 
rurity  of  cases  of  Hanot's  cirrhosis  in  Great  Brifcuin.  iind  aI.«o  to  the 
I^utdcncy  in  the  later  Htagcs  of  thu  diacsuie  to  the  iissuciatiou  of  a  midti- 
lobular  cirrhoatK,  Ouis  producing  what  is  known  as  the  "mixed''  fonu. 
Without  a  complete  clinical  history  such  cases  may  easily  etMi-ajM 
recognition  -.  further  reference  will  be  made  to  this  subsequently. 
Attention  must  he  drawn  here  to  tho  great  confusion  which  has  l>ecn 
caust'd  by  the  misuse  uf  the  mtjectivu  hypt-rtrophic  as  applied  lo  cirrboHi)* 
without  any  i|nalifying  word  such  jw  biliary.  Dr.  Rolleston  rightly 
lays  grefit  stress  on  this  point,  and  urgeis  that  the  designation  hy|)er- 
trophic  cin-hosis  shouhl  he  entirely  given  up  on  the  grounds  that  it  is 
so  often  loosely  applioil  to  any  form  of  cirrhotic  livor  in  which  there  is 
groitt  hepatic  onhngemenl. 

Etiology.— .s>.r.  —  In  miult  life  nudes  aru  nuduubtctlly  atfected  more 
often  than  fenialeit ;  in  Schuehnuinn's  26  cases  thei-e  wure  ;ls  muny  as  22 
males  to  4  fem:de^.  In  the  juvenilu  tyi>e  in  a  s^-ries  of  7  cases,  (iilttert 
and  Foiiniivr  ftmnd  4  Ituys  and  3  girts  aflecttid.  and  I  have  collect-nii  ITi 
otJior  cases,  making  a  total  of  32,  and  of  thnte  1.1  were  nialo  and  9  female 
children. 

^jK. — 'Vhe  disease  is  commonest  between  the  ages  of  20  and  35,  and 
is  rare  after  10,  thus  contra^^ting,  as  Dr.  K'oik-^tou  points  out,  with 
uiultilobuliir  cirrhitsis,  in  which  the  averagf  age  i«  aliout  48  years. 

Hitct:  and  Climate.  —  It  is  ditlicult  to  draw  miy  exact  conclusions  as  to 
tho  importance  of  theee  factors.  The  majority  of  the  publtshed  cases 
have  occurred  on  the  continent  of  Kiu^po,  and  in  Great  Britain  ibe 
disease  is  nudoubtedly  extreuiely  rare.  In  Mexico  a  form  of  cirrhosis  has 
been  described  (Caiiuono  y  Valle)  alt<;udtfJ  by  hpp;itic  enlariremeut  and 
jaundic«\  wliigh  ditTers  from  Hanot's  cirrhosis  in  the  absence  of  uplenic 
entnrgement  and  in  it«  much  shorter  course,  and  is  probably  a  distinct 


eiideuue  form  of  disease.  The  Bmne  may  bo  euid  of  the  cirrhoais 
provjileiit  iimongst  mitivc  infante  in  India  dcscribctl  hy  M'Nally,  Gil>hon«, 
and  Oboei',  which  rewomMw*  iti  aonio  respects  hiiiaiy  cirrhtfsip,  Thew 
conditions  lu-o  pmlwbly  quite  locftl  in  their  iiicidtnco  aii<i  may  eventimlly 
prove  to  b«  line  to  fioine  specific  cause.  In  the  Hindu  f<>rni  ttin  (liflaose 
begins  as  a  penci<lliU»r  cirrbn«i&,  and  unsuitable  food  ami  Ixid  hygienic 
cumlitions  Hppenr  to  Iw  the  chief  factors  in  its  prodtu-tinn. 

There  is  reoiHiti  to  heiievo  that  hfiniitrj  iimy  Iw  n  factor  in  the 
causation  of  the  iliHtKusd  ;  thuK,  Drenclifehl  de«crihetl  the  disease  in  two 
brothers.  M\d  Ma4onch-ver  in  three  cMee,  two  sisters  utkI  one  brother. 
A  family  tflndenty  to  chronic  jaundice  imd  enlargmnpiit  of  thu  Uvf-V  Jiud 
the  spleen  nnilnidtteilly  exinL-*,  as  shewn  by  the  reconled  ynmiis  nf  cases 
<B«rtnet,  Riirlow  mid  Shaw,  OslRr),  some  of  which  iuive  undoubtedly  boon 
examples  i»f  Hanoi's  dlseaiie.  The  '*  family "  form  of  the  discaw  is 
further  refcn-ed  to  on  p.  192. 

A  history  of  nkoholir  c^fos  is  present  in  a  ainall  pi-oportton  of  published 
cnitca,  )iill  then'  is  nn  endenco  thiit  it  has  nny  special  influence  Ix'vodd 
rvmtoring  the  liver  mnre  liii)»le  to  the  »nion  of  infective  or  toxic 
iigi;nt8.  A«  Dr.  Itolleston  |»oinU  out,  the  exueme  rarity  of  biliary 
eirrhosif)  in  tim  country  where  alcoholism  is  so  common  pracl-ically 
excludes  nn}*  imiwrtant  relation  between  them. 

*y/(A(7w  ]i\nyti  as  nniniportnnt  a  jmrt  in  the  caUKatJon  <yf  Hnnol'^ 
diHeat«<-  ni«  it  dneR  in  mult.iIohul;tr  cirrhosis.  Hannt,  and  .ilso  Marrms,  have 
de~«cri)>cd  n  form  of  Ayphilitic  hefuttitis  with  enlargement  of  tlie  liver  and 
ehr"jiic  jaundice  which  differs  from  biliary  cirrhogin  lioth  clinically  and 
patbologicnlly. 

S/vajie  Feter$. — A  certnin  nnmbor  of  coses  have  lioon  recorded  which 

ftppear  to  have  directly  followed  nn  infective  fever,  such  as  ecai'let  fever 

(F.   Tnyktr),  thouj^h   pout  scarlatinal    cfirhosia   in    children  is  usiudly  a 

TMwial    form    and     not    a    true    biliary   cirrhiwis    ( Binge],    Gilbert    and 

I-erelKHdlel). 

JCnterif  Frm. — ,V  hiryc  ynMiji  of  previou8l\  pulilishetl  cases  has  been 
collected  by  <.)don  in  wliicli  biliari*  cinhosis  followed  enteric  fever.  The 
exact  nature  of  many  of  these  cases  appears  doubtful  in  the  absence  of 
auto|>«ifx,  and  there  is  not  sufticieni  evidence  that  these  rases  were  due  to 
the  fUu-illus  UfjJumtfi,  iis  the  agglutination  test  wan  oblainetl  in  rme  case 
only. 

Malnria  does  not  iippear  to  pUy  any  part  iu  the  ctiolog}'  of  the 
p,  thotigh  a  history  of  pnludism  haa  l>een  present  in  a  few  cases. 

Othfr  Jlaetfiiiit  Snfertimii, — Staphylococci  and  streplocot^i  (Osier),  tlie 
colon  bapiihis  (Gilbert  and  Fonmier),  and  Tftjilixorxus  pneuutonine  (Haycni) 
have  been  found  in  ciues  of  Hanot'^  rirrhosie  :  but  no  definite  conclusion 
cnu  l>o  drawn  as  to  the  iniiioruuice  of  these  obsenations.  as  it  is  difficult 
lo  exclu<le  the  probability  that  they  were  secondary  or  torminul 
infecu'ona. 

PttiiuniJi. — Althuu>;h  we  are  driven  to  the  conchision  that  the  disoaae 
is  due  to  some  toxin,  which   is  couveyed  to  the  liver  by  the  blood  mid 


pmvohefl  n  (le.sc4-n<Ung  dinlangn'tk.  no  ^iich  siiliHtanco  hiw  be«n  fniinil. 
Many  t^xiHTJiiiciitii  have  ]>et!ii  |wrforn)Ct1  whh  iiiimentiiK  toxic  tiodie^  1)lit 
with  ['nnjtifjUly  nej;ativ«!  losulta. 

Uorbld  Anatomy. — The  Ihrr  ja  uaiially  greatly  enbrged  and  may 
weiji;h  as  much  ju*  B  llw.  II A  oz.  (  =  30^3  gmis )  (Osier's  case).  Thu 
siirfuce  is  usiiully  smouth,  thuugh  in  &oiiin  cjihcs  sinull  white  gnmuhitions 
may  ho  viBiblo,  and  {wrihefuiitU  ^vith  Io«a]i»ed  mlhesioiui  is  oot 
uncommon.  Oit  section  the  tivcr  siihstance  is  firm  :  ita  colour  varie* 
from  deep  yi'llow  to  dark  olivc-grccn,  the  latter  l-eing  the  more 
chiinLctcmtic  Sciinetinius  sduiII  white  nr  piilo  yeHon-  ^riuiiilatioiiti  may 
be  visihic  to  the  iiitked  eye.  In  one  aisG  in  a  irhihl,  which  I  exuminocl, 
these  were  «xtreaie!y  <IiHiinci  and  resembled  grey  miiiarj-  inbercles 
scatiered  iinitbrmly  throiighotu  the  organ.  The  intrahcp:itic  duct^  shew 
no  changp  to  thp  naked  eye.  The  gall-blndfler  iind  large  bile^Iiicts 
may  contHiii  visrid  bile,  but  are  otherwise  nnrmal. 

The  fjAe/m  IK  ciilitrgtHl  to  a  varying  di^n-t^  and  ii;  sninctimGs  hugn  in 
size,  ami  it«  enlarireraent  may  bo  relatlTfily  gieater  than  that  of  the  liver. 
t'erisplenitir  iiiUiL'-tions  are  often  present,  hm  the  capsule  rarely  sb«wi>  a 
degree  of  lhi<'k4'i)iiig  coinjnimble  to  that  fmiiEil  in  ptiri»l  cirrho^iis.  The 
substaneo  ix  iinu  but  preiicnt^  no  chunivtcriKtiu  lippeamiiro. 

LtfmphiUic  Glntui'. — Knlargcment  of  the  ab<lotiiina]  lymphatic  gtamU 
may  occur,  and  sometimes  the  glands  at  the  hilum  of  the  li%-er  are 
aflbcted.  It  has  been  Biiggcst>*<i  that  the  jaundice  may  f»e  catiaod  by 
pre*stiro  exei'tdl  by  those  glands  on  the  extndiepi*tii'  bile  ducts,  but  it 
is  improbable  thai  this  can  T>c  an  iiu|Kirtiinl  fm-tor,  nmcc  in  the  majority 
of  complete  ca^es  no  such  enlargement  hits  been  obeerve^l. 

tifmm'h  <hni  Inir^tine-i. — Hanot  laid  special  stress  on  the  freedom 
of  rbcso  organs  from  morbid  change,  catarrhal  conditions  such  us 
gBStritis  and  (hiodenitis  being  usually  absent. 

l'erHon/'iiiu.—].iH:n\iHi:d  perihepatic  adhesions  are  found  in  a  oertotn 
number  of  cases.  In  typical  {not  "mixed  "  cases)  the  peritoneum  d'ies 
not  exhibit  the  opacity  and  thickening  so  common  in  multilobular 
cirrhosis.      A  small  ipiantity  of  ascitic  fluid  i.s  umudly  fonml  after  ilnHth. 

l^aMiilar  t^iislrin. — There  an-  nu  liigns  of  chnmic  ]M>rtal  obstruction, 
such  as  distension  of  the  oesopbagAal  or  idalomiiial  veins. 

Histology. — The  cbaracteriMic  feature  of  the  disease  is  a  mono-  or 
interdobiilar  cirrhoHis,  the  "  irisidai- "  bum  of  Charcot  and  OombaillL 
BiittdK  of  mthi-r  dulicalo  ronnectiro- tissue  fibres  separate  individual 
lobules,  thus  presftuiuf;  a  marked  contrast  to  the  ociui-ser  Htid  donwr 
arrangement  found  in  the  multilobular  or  [lortal  (alcoholic)  vanety.  The 
fibrositi  in  not  conHiied  to  the  interlobular  regions  but  can  be  traced  as 
tine  librilhie  invading  the  outer  zone  of  the  lobules  and  passing  between 
the  hepatic  cells.  Elastic  fibi-cs  nre  present  in  the  fibi-oua  tissue^  but  not 
to  the  same  extent  a^  in  multilobular  cirrhosis  (rartiot  anr]  Afflet).  A 
prominent  feature  is  the  presence  of  small  tulmlcs  or  cohmtns  of  cells,  the 
pseudo- biliary  canaliculi,  with  sinuous  courses  itnnstumosing  freely  in  the 
connectivR   tissue.     They   consist  of   small    cubical   cells  with   a  small 
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aniuuiit  of  clear  jirotopliiBm  Hurroimdiiig  il  large  deeply  sUiiriing  diicIphs. 
h\  some  places  tbe  e«Hs  iiro  arnm^cd  in  h  ilmihli'  niw  witli  ;i  rlctiiiitf! 
fipace  intervening,  which  may  i-otitAJn  bi!e  |>i_i,'iiit:iit  and  ilius  cKwoly 
reaemMe  uuU  bile-ducu ;  or,  again,  the  I'elU  nre  an-utige<l  in  ein^'le  tile  iiti 
eolumiift  sepamtal  fwm  each  other  liy  hbruus  lissiit.'.  These  rnrinot  ba 
regartleil  as  peciiliiir  to  ihia  form  of  cirrhosis,  as  they  occur  with  fair 
fr^ijuency  in  niultilohntar  cirrhosis  and  aUo  in  sypliilitie  legions. 
Uhginally  they  were  looke«l  upon  as  newly  foiineii  biie-ductc.  but  for 
want  of  evidence  thU  opinion  is  untenable.  Hanot  considci-cd  that  they 
nrr-  the  result  of  pmIifci"ation  of  the  liver-cells — an  opinion  siipp<jrt.t'd  h»ter 
by  iJreschfeld.  Dr.  FimlliLy  it-gards  these  pseiidn  biledncts  aa  a  reversion 
to  the  embryonic  type  of  liver  Itrought  aliout  by  an  attempt  at  rej^eneratiou 
ami  to  the  formation  of  a  compound  tubular  gland  on  the  part  of  the 
survi\-ing  Uver-celk.  A  nionolobular  cirrhosis  is  chumctcristic  of  the 
iliBvaae,  Init  In  a  certain  pm£Mirtton  of  caaes,  especially  th(j«e  of  long 
iliinilion,  a  considerable  dcgive  <»f  Hbi-rMiis  may  be  found  in  the  [torlal 
sfKices.  Cases  of  this  kind  shewing  iM>rtM]  oombitifd  with  nionololmlar 
cirrliftsis  must  be  rc^rdcd  as  belonging  to  the  "nii.'sed"  type  jircvioiisly 
rfferrwil  to,  in  Mhii'li  Ubnwis  of  porlal  origin  bus  Ixjen  addeil  lo  one  arising 
in  comicxioit  with  the  biliary  mdicals.  The  liver- celk  may  shew 
comparatively  little  change.  Hanot  regarded  tbia  as  &  feature  in  the 
disease,  and  deect'ibed  genuine  hypertrophy  of  those  cells  and  gave  ttiit;  ae 
an  explanuiion  of  the  increase*!  9ir.e  of  the  livci'.  Pegonurative  changes 
arc  certainly  Icjs  promitient  in  biliary  cirrhosis  than  in  |>ortal  cin-hosis,  Imt 
too  much  weight  should  not  he  altaeliL-d  \xy  thifi  di^tittelion,  as  in  late 
cases  the  liver-celU  are  often  gre.it!y  altered.  The  biliary  capillaiies  and 
the  smaller  bile-ductA  present  very  characteristic  appearances.  Tbe 
cpilhalial  lining  has  undergone  proliferation  and  the  Inmen  is  blocked 
pr  reduced  in  size  by  an  increase  in  the  nnmlwr  of  cells  lining  it^  by 
esriunmatefl  cells,  and  by  plugs  of  inspissatetl  bile.  The  larger  bile- 
ucts,  on  the  other  b:ind,  shew  little  or  no  change.  Tho^e  evidences  of 
an  inflammatory  procet<g  alfocting  the  biliary  capillaries  and  smaller 
ducts  atford  a  sharp  distinction  between  biliary  and  jKirtal  cirrhosja,  as 
they  d(i  nut  occur  in  the  latter  form  with  anything  approaching  tbe  same 
degree  of  fi-e.<|uency.  The  Mofid-vc«»e!s  slifw  little  or  no  change,  even 
the  amallost  capillaries  remain  )HLtent  (Ackeraiann).  Pigment  injected 
into  the  portal  circulation  readily  makes  its  way  into  the  hepatic  veins. 

The  splf-n  .shew>i  ditfiisc  Ktn-oHis  with  some  increase  in  sire  nf  (he 
Malpighian  biHliim  (lynipbatie  hypcr|)hisia],  ur  those  stniclnn!«  umy  have 
UuJergoiio  tihrotic  atrophy. 

The  patmeas  is  rarely  enlarged  and  shews  ito  naked-eye  change, 
though  micro8copic[illy  there  is  often  some  slight  degree  of  fibrosis 
around  the  ducts  (Lefn-s). 

Pathology. — The  L-linind  course  uf  the  disease  and  tbe  hi^toiogical 
rliaugt-.<  in  the  liver  support  Hanoi's  opinion  that  the  primary  and 
essential  change  In  hy|Krtrophic  biliary  cirrhosis  is  catarrhal  iotlamma- 
lion  of  the  biliary  capillaries.     The  cause  of  this  cholangitis  remains  at 
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present  obscure.  Bacteriological  investigations  have  hitherto  given 
varying  or  negative  results,  but  it  is  impossible  to  exclude  bacterial 
infection  as  tbe  cause.  The  changes  found  in  the  biliary  capillaries 
closely  resemble  those  set  up  by  totuylenediamine,  and  it  would  seem 
probable  tliat  they  are  produced  by  some  toxin,  but  whether  of  bacterial 
origin  or  not  it  is  impossible  to  say.  The  general  consensus  of  opinion 
at  the  present  time  favours  the  view  that  the  cholangitis  is  due  to  an 
infection — a  conclusion  -itrongly  supported  by  the  clinical  features  of 
the  disease,  such  a&  crises  with  accompanying  fever  and  leucocytosis, 
enlargement  of  the  spleen  and  lymphatic  glands,  and  the  occasional 
occurrence  of  peritonitis.  The  jaundice  is  the  direct  result  of  the 
cholangitis  which  leads  to  blocking  of  the  capillaries  and  smaller  bile- 
ducts.  Tlie  bile  itself  is  unduly  viscid,  and  deposition  of  pigment 
granules  is  common  in  the  obstructed  ducts  and  canaliculi.  The  fibrotic 
changes  must  be  regarded  as  secondary  to  tlie  morbid  process  in  the 
biliary  capillaries.  This  explanation  is  supported  by  the  comparatively 
slight  degree  of  fibrosis  seen  in  the  early  stages  of  the  disease,  and  also 
by  the  monolobular  distriliution  of  the  newly  formed  fibrous  tissue  which 
not  uncommonly  extends  some  little  way  into  the  Outer  portions  of  the 
lobules. 

The  question  natui-ally  arises,  by  what  route  the  infection  or  irritant 
reaches  the  bile-ducts  and  sets  up  cholangitis.  Two  answers  have  l)een 
given  to  this.  The  first,  advanced  by  a  number  of  French  writers 
(riilbert  and  8urmont,  Chantfard),  is  that  the  primary  cause  of  the 
condition  is  an  aammling  infedum  of  the  bile-ducts,  the  infection  being 
derived  from  the  intestine  and  producing  an  ascending  cholangitis.  The 
alternative  hypothesis  is  that  the  irritant  which  reaches  the  liver  by  the 
general  blood-supply,  induces  in  the  smaller  bile-ducts  and  capillaries 
inlhimmatory  changes  resembling  those  set  up  by  toluylcnediamine,  in 
other  words,  that  it  is  a  descending  cholangitis  (liolleston).  This  would 
seem  to  he  much  the  better  explanation  of  the  two.  The  absence  of 
inflammatory  changes  in  the  duodenum  and  in  the.  extrahepatic  and  the 
larger  intrahepatic  bile-ducts  would,  in  the  great  majority  of  cases,  exclude 
the  possibility  that  the  biliary  capillaries  have  Ijccome  infected  by  this 
route,  or  in  other  words,  that  an  ascending  cholangitis  has  occuried.  In 
cases  of  Hanoi's  cirrhosis  the  larger  bile-ducts  shew  no  evidence  either  of 
inflammatory  processes  or  of  obstruction,  though  occasionally  soft  friable 
miisses  of  cholesterin  may  be  found  in  the  gall-bladder.  Further,  though 
the  pancreas  may  shew  some  degree  of  fibrosis  in  biliary  cirrhosis,  no 
incrciiae  of  size  results  as  would  be  expected  if  the  cause  were  a  chronic 
infection  ascending  from  the  duodenum.  Lastly,  as  Dr.  Rolleston  points 
out,  "  the  fact  that  the  spleen  may  be  enlarged  before  the  liver  and 
before  there  is  any  jaundice,  which  may  be  regarded  as  evidence  of 
infection  of  the  bile-ducts,  is  against  the  theory  of  an  ascending  infection 
and  is  in  favour  of  the  primary  factor  being  a  general  haemic  infection." 

Symptoms  and  Course. — The  onset  of  the  disejise  is  usually  attended 
by  slight  jaundice  accomixmied  by  general  malaise,  headache,  anorexia, 
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(l^iiitepsiii,  ami  incTeitHJng  weakness.  In  ,1  certain  |m)portion  of  caaes 
giutitt-intcfitinal  synipUiriiH,  such  lui  iiittit^ii  nr  vnniitjttg  with  diiirrhoea, 
jLT<a  prominent.  A  &eii&iaion  of  ncight  cr  Jra^'iiig  aihl  n>mctinii>e  acute 
\\sk\n  is  felt  in  t\w  abdomen.  The  jaundice  is  iimiall,v  slight,  thnugli  it 
rony  vary  c«niai<lci-Hhly  in  inicnsity  during  tim  coui-^;  o(  the  diseaae. 
Tliert^  may  t>e  a  faint  yellow  tint  of  ihc  conjnnctivii  only,  or  thu  skin 
nmy  Wcome  bright  yellow.  The  cUrk  olive-green  complexion  cif  chronic 
oUiructive  jauiulic«  is  rare  in  biliary  ctn-hosiB^^ven  in  its  Inter  etn-^cs. 
t>uring  this  early  porifwl  there  is  considt'ml)lc  nniform  onlarf;emont  and 
li-ndernriw  of  th«  liver,  its  surface  hoing  smooth  nnd  niodorat«ly  firm. 
Thu  !^[ili>«n  nijvy  lie  t-nhirgwl  (■■linridentally  and  BonietinDes  tfl  Ji  greater 
dc/rei^  thiui  the  liver.  There  in  no  aaciles.  The  tonijiei-ainre  is  nsnully 
lilighily  raif>ed.  Itie  urine  containft  bile,  while  the  stools  retain  their 
e»[onr,  shewing  that  bile  jmssoa  into  the  intealine.  In  the  cour&e  of  a 
friw  (lays,  nr  at  tn<i»t  two  to  foui*  weeks,  those  eai'ly  eymptoins,  with  the 
exception  of  tliti  jjiiin<]irt%  may  entirely  Hiiuippeai',  and  tlie  )>:itient 
appiu^ntly  regains  lii.s  normal  health.  The  jaundice  and  the  enlarge- 
inent  ui  tliti  livor  and  spleen,  however,  persist  thmughoul  tlie  uouno  of 
tht^  disea«*. 

One  of  the  mo»t  charactei  i»tio  features  in  the  further  progress  of  the 
dtsewe  is  the  periodic  occnrrcuce  nf  exacerbations  attended  by  pain, 
often  very  acutf,  in  the  hcpntic  region,  by  pyrexia  and  increase  in  the 
jaundirj?.  The  liver  and  spleen  become  larger  and  tender  ami  the  nrine 
cnaLaiiiK  mure  hile.  Oecavlunitlly  a  xniall  amount  of  free  Hnid  ran  be 
doteci&i  in  the  .ibdominal  cavity  during  the.s(?  attack^s  but  its  presence  U 
merely  trttn^ieiit.     These  exacerbations,  or  "crises,"  as  llanot,  who  laid 

'  great  »trcsii  on  them,  cidlcd  them,  are  of  short  dunition.  and  the  piun 
gmdually  subHirleH  though  the  liver  remains  latter  afu'i-  ftaeb  attack. 
Hanot  i|8cri1>ed  the  pain  and  transient  iiHcites  to  the  |)resenc4i  of  pen- 
bepAlitis,  and  in  8Up[x*rt  of  this  elated  that  the  siuface  of  the  liver  ni<iy 
feel  rough  dtirini.'  the  attacks.  Thi-'^  explanation  hiis  not  Inren  continued, 
and  it  i^i  more  proltable  thai  the  {unn  ia  due  lo  an  increatte  in  the 
vbolangitts.  In  the  intervals  hetweni  the  erii^es  the  ^mtieiil  often  feels 
ootn)>anit)vely  well  ;  except  for  the  persistent  jaundice  and  at  times  a 
dru'cging  feeling  in  the  hepatic  region,  he  complains  of  little  or  nothing, 
and  his  I»odily  strength  and  general  condition  are  generally  well 
maintained.  In  some  cnses  a  permanent  brown  pigmentation  of  the 
skin,  itf|Meia]ly  of  the  hands  and  lingers,  is  present  (rournter,  F.  Taylor). 
This  slate  of  things  usually  lasts  for  four  or  live  and  sonietiineH  even 
twelve  ye.ii-H  (tJtjIiibnff).  Though  the  terminaiion  is  often  long  delayed, 
the  diHease  is  prol>ali1y  always  fatal.  The  crises  increaKe  in  fretpiency 
and  eventually  alKlominal  pain  and  pyrexia  become  constanL  CutaniHins, 
gastric,  and  inlestinul  hiiemonhage*  nuiv  occur,  and  ascites  may  flevelop 

as  a  tem)inHl  event.  The  ptiiient  gradually  liiiiks  into  a  druwsy  condi- 
tion whieh  pa»:4es  into  coma,  the  thial  Htaie  eluKcly  resomhling  that  of 
ictonia  gra\  is. 

BlMd  t'ha>tga,^}io  characteristic  blood  changes  have  be«a  found  at 


any  period  of  th«  cliseaQ^.  Hiere  is  usually  some  diminnuon  in 
number  of  erythrocytes  itnd  in  the  amount  of  haemoglobin,  while 
m«Hlorat«  degroe  of  leucocyttisis  is  generally  jircseiit  and  bccomo*  higher 
as  pymjitonis  of  Uixiieinia  lMHX)me  tnrnv.  niJirked.  Hiiyem  recorded  an 
isolated  obB«n*.ition  of  a  fa&e  in  which,  diinng  iho  lust  week  of  life. 
there  was  an  iiiL«use  anaemia  with  a  culour-index  oi  1'27  to  1''I6  And  a 
Itiucocytosis  of  15,500  to  31,800  (Cabot). 

J'he  umw.  shews  littlo  (w   no  change   beyond   the   presence  of  u 
varying  amount  of  bile  pigment  and  occasionally  of  urobiliri.     T*olytiria 
often  occurs  (Milian).     Albtunin  may  be  present  in  amull  amount  during: 
the    febrile   ]Hriud».       The    excretion   of    ixrvn    undergoes    no    notabla'i 
eliHiij^e. 

The  preceding  account  of  the  clinical  fealuros  of  tlie  disease  fotlow(^ 
closely  that  given  by  llanot,  but  it  should  be  borne  in  mind  that 
occur  which  differ  in  some  particulars  from  this  typical  form,  and  bai 
given  rise  to  considenibie  controversy.     The  enlargement  of  tbv  spleei 
may  precede  and   may  be  relatively  greater  than  that  of  the  liver,  and 
certain  Krnnoh  writers  (ChanfTanl,  GilWrt  juid  othei-e)  have  urged  the 
division  of  these  caacs  into  separate  groups  under  tnich  titles  as  hrper'^] 
meta-,    pjira-splcnomegjUic    forms,  a  nomenclature  which  would  ap[>ear' 
to  h^  not  utdy  cumbrous  bnt  also  nnnoceasary.     A  far  more  impoi'ioui 
variation  is  the  "  mixed "    lypu   wliicli    is    not    infrecpiently    met  with, 
especially   in  the  later  stages  of  the  disease.       In   ibiH  furm  a  portal 
cirrhosii^  has  supurvened  on  the  biliary  cirrhosis,   go  that   ascites   ar 
enlarged   alxluniiual   veins  rtKiult,   and   the   limd   picture  may   olooel] 
resomblc  IhiU  of  ii  portal  or  multilobular  cirrhoiiiK. 

Juvenile  Fonn. — Special  lufercnce  must  be  made  to  the  form  met 
with  in  chilili-eu  as  riescribetl  by  Clilbcrt  and  Founiier,  F.  Taylor,  and 
others,  Tho  course  is  more  rapid  than  in  adults,  aik)  is  sopiotimes 
atlvntlcil  by  L-lubbing  of  the  fingers,  deformity  of  the  nails,  and  chick- 
ening of  tho  bones  abouL  the  wrists  and  anklo-joinls  (iist^o-arihropiithy}. 
C'lublftng  of  the  fingers  may  exceptioimlly  bo  met  with  in  other  forms 
of  hcpiitic  disease,  such  as  obtttmction  to  the  bile-ducts  and  |>orLid 
cirrh<«is  (KoUeston).  Effiisiona  into  the  kncc-joint«  may  occur.  Bodily 
development  is  retarded  so  that  the  patient  may  shew  infantilism 
(W'/"  p.  4H5)  with  delay  or  alisence  of  tho  signs  of  puberty.  There  may 
be  a  diffuse  brownish  pigmetitution  of  tho  skin  resembling  Addison's 
diaeuQ,  or,  in  some  cases,  the  hands  and  fingern  are  the  only  pigmented 
parts. 

Family  Form.— Tiier^^  are  numei-ous  recorded  instances  of  several 
members  uf  ouo  family  prUKCuting  n  rondition  more  or  less  alltod  to 
biliary  cirrhosis  (Boinet,  Lereboullot,  Osier,  C.  Wilson,  Odon,  Barlow 
and  Shaw.  Farkes  Weber).  In  this  form  the  dnration  of  the  disease  is 
often  greatly  prolonged.  Tho  clinical  features  may  shew  distinct 
variations  in  mombei-a  of  the  same  family  :  thus,  one  member  may 
suffer  from  biliary  cirrhosis  of  tho  chissicjil  ty|ie.  whilst  others  may  have 
chronic  jaundice  ^nth  or  without  enlargement  of  the  liver  or  s)>]een.     It 


BlUAkY  CiRHHOSIS 


>9J 


Ku 


lios  been  iti^^gested  witb  considerable  probability  that  some  of  these 
mc'iiuploto  foriAti  rouy  bo  lnm»ilioual  bctweon  splenic  uiuiomui  itnd 
hy|iLTiropbic  biliary  cirrhiwin  (Rolloalon).  Several  caaeg  of  tho  family 
form  have  bf't.'ii  recorded  us  occurring  after  enteric  fever  ;  Odon  has 
collected  a  number  of  instanceE^  of  this  association.  Gilbert  and  l^ere- 
boullet  riug^cftt  tbftt  there  nuiy  be  ii  family  disposition  to  biliary  cirrhosis, 
snit  prnploy  tlie  term  "cholcmie  fainilinle "  to  express  it.  Dr.  I'arkcs 
Welwr's  hypotheeis  that  an  indiWdiuil  tendency  nr  a  special  "  tisfiue 
pnx:li\ity  "  plays  a  part  in  the  developroeiil  of  biliary  cin-bosifi  appears 
to  be  specially  applicable  to  the  family  form  of  the  disease. 

Dla(rnosls.^This  should  not  present  tuiy  great  difficulty  in  a 
iclK'tntiMfriatii;  vasie.  .Taunilice,  laKtitig  for  a  long  period  without  iirhiilir 
ibMiU,  the  iN!riirreneK  of  crises,  luid  pro-j^rL-Kitivu  enlargmnent  nf  the  liver 
id  spluen  present  a  sharply  marked  clinical  picture. 

From  portal  drrhtm  it  can  be  disci>ii;ui.'rhed  by  the  absence  of 
awitcs,  uf  ilistendetl  iiMominal  veins,  and  of  Laemntemesis  at  an  early 
stofie  in  the  disooisc.  The  pcn-sistcnt  jatindiue  met  with  in  Hanoi's 
cirrlnwis  is  most  unusual  in  jmrtul  cin'hosis.  The  diagnosis  in  the 
"mixed"  fomt  ofth*^  disease  may  be  dithcuh,  but  in  most  instances  the 
history  that  the  chronic  jaundice  Iw^an  early  in  the  course  of  the  <li9(>aso 
Btioutd  furnish  grounds  for  regarding  the  condition  as  having  most 
probably  Iteguti  lis  a  biliary  cirrhosis.  In  fJioleiUkiagis  the  jaundice  u 
iL5ua.lly  deeper,  the  hepatic  enlar^'emenC  is  less,  and  the  spleen  is 
little,  if  At  hII,  increitsed  in  size,  and  from  obstruction  of  the  common 
bilcMuct  there  may  for  a  time  be  acholic  stools.  Attacks  of  biliary 
colic,  if  slight,  nmy  i-eaemble  the  crises  occurring  in  Hanoi's  cirrhosis, 
hui  the  aguniniiig  [kiiti  a«sociate<l  with  gall-et^^tnee  is  very  different  from 
the  hepatic  pain  associated  \riih  the  cnsce.  .'\[-Ui>jtMnt  ffism/ie  of  the 
liver,  whether  primary  or  secondary,  should  not  present  any  great 
difficulty  in  the  diflerential  diiigriosis ;  the  short  course,  great  wTisting, 
and  freipiBiit  occurrence  of  i.;ompl«t,o  obBtrnctivo  jauiidici!  in  this  condi- 
tion iu^e  chanicturiHtie  of  new  f;ruwlh.  Tn  xj^mic  aiuirmiit  the  pn.*sttnce 
uf  a  leuco|»enia  ajtd  a  greatly  enlarged  spleen,  and  the  absence  of  crimes 
and  jdundice,  U8u:illy  distinginsli  it  from  biliary  cirrhosis;  some  casts  of 
Hanoi's  di^yisf!,  hownver,  prcsi-nt  great  sgih-nic  and  com[xirativeIy  liule 
lieiNitic  enlargement  (the  splenoniegalic  form),  atid  may  tliiis  be  diflicull 
todiHgiiose.  In  htiilatid  of  the  li't-r  the  hopatit!  enlargement  is  usually  not 
uniform,  the  spleen  is  not  enlargttd,  and  chronic  jaiuidice  is  very  rare. 
finUifji'tnoit  of  ihr  lira-  of  (jastro-inUsUntd  vrifjin  was  descHbed  by  ilnd<l, 
and  lati-r  by  Hunot  as  Budd'd  cirrhosis :  it  is  u  chronic  condition  due  to 
iitt«sinuil  intoxication,  and  is  characterised  by  great  enlargement  of  the 
liver.  There  is,  however,  no  jaundice  and  no  splenic  enlargement. 
Hanoi,  and  more  recently  Marrais,  described  a  difTuse  form  of  heimtiiie 
Associiited  with  syphilis  which  gives  rise  to  enlurgcmcnt  of  the  liver  and 
oocaaionally  of  the  spleen,  and  to  chronic  jaundice.  The  duration  of 
tiuae  cases  is  much  i(b»rt.er  than  Hanot's  cirrhosis.  The  more  onlinary 
forms  of  actjuircxl  syphilitic  disease  of  the  liver  are  fairly  easily  recog- 
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nlsed  by  tho  irrcgiitnr  shtpa  of  tlie  liver  and  e^'idence  of  leaious  «U 
where;  tlio  congenital  ixxm  tocactimctf  presunis  more 'difficulty  ia  iba' 
absence  of  n  syphilitic  histm-y  or  of  aignu  of  the  di»cjisc,  tiiifl 
tlie  dif^tiosiu  m;iy  iilLimattily  d<>peiid  on  the  efl'ect  of  antisypbilitiu 
treatment. 

Prognosis. — ThU    must   be   re^i-ded  as  bopelesH,  as  llie  diavas«  ici 
slowly  progro-asive.     The  duration  may  be  greatly  prolonged,  and  in  t-b( 
mnni   clminic  ca»fM  the  jiutieiit's  genenil   coaditioii  is  often  nell   main- 
tuint-il,  and  uxcupl  during  tliu  crixeti  Kutfering  itiiiy  W  f|uit4>  slight. 

Treatment. — The  patient  ehouM  lead  a  quiet  life,  in  i^eiiernl  hoAlthy 
oonditiona,  with  very  wirofully  reguluted  exer<;ise.  Confinement  is  lui- 
necesaary  uxcupt  *luring  llie  cHhub,  when  he  »h(iuld  keo[>  in  I'md.  threat 
care  mudl  he  tJikcn  to  avoid  fatigue  or  uxposiirc  to  cold,  an  neglect  of 
these  precauiiotiB  may  precipitate  a  crisis.  The  diet  should  be  simjile, 
eaaiiy  digcsti^tle,  and  free  from  any  stimulating  articles  such  as  condj- 
menis,  curriet),  rich  aiiuce^.  As  tiic  dtgo^iion  i.'^  tuually  good,  fc 
gboidd  he  nourishing  nod  fnirly  abundiint.  During  ihe  eris«s  it  in 
advisable  to  keep  th(>  pntienl  on  an  exclusively  milk  iliet.  Periodical 
visits  to  one  nf  the  health  reports,  such  ;is  Carlsbad,  Harrogate,  llomburg, 
or  Vichy,  often  prove  of  advantage. 

As  regards  treatmeui  by  dnigs,  care  should  he  taken  to  cii^iuv  au 
adec|tiat<i  anrl  regid:&r  !u:tion  of  the  bowels.  Saline  dnuiglttii,  aueb  ua 
Condal  water  or  Huny.-viii  Jatio«,  are  especially  miitahle.  If  the  stooU 
are  unhealthy,  and  especially  if  offensive,  salol  or  /3-naphthol  may  be 
given  with  advantage.  Calomel  is  the  only  dnig  which  appears  to  bave 
any  beneficial  action  on  the  diseaiic.  Its  use  in  repeated  doses  of  one 
grain  (O'Ufi  gram)  w«s  first  siiggesl^d  by  Sacharjin  in  I8f*5,  and  has 
fiince  hiien  warndy  lidvoeitttid  (Kiur,  OolubttfT).  It  may  also  be  given 
in  doses  of  ^  to  ^  grain  every  three  hours  far  perioflj*  of  three  dayii| 
with  clear  intervals  of  three  days,  for  a  month  oi-  longer.  Under  itaj 
inHuentt!  the  junudinc  in  wiid  tn  diminish  greatly  or  even  to  disiippearJ 
the  »[ileen  to  get  smaller,  and  thu  urine  to  Iwcomi;  frt'^  fixmi  bile, 

Operative  trtaimtid  W!i*  introduced  in  18!J1  by  Terrier  in  the  form  of 
draintigfl  of  the  gall-bladder.  (ireenough  advocates  this  procedure  in 
cases  in  which  Kyiupiomntio  treatment  has  failed  to  give  relief  and 
evidence  of  infection  is  present.  The  condition  was  rt:liovod  by  niHjni- 
tion  in  \'i  out  of  17  collected  ca««rs  surgically  treiit4wl ;  of  theiie  12 
recovered,  I  improved,  2  shewed  no  intproreraent,  and  3  died. 


II.  Obstructivk  Biliary  Cirrhosis. — At  the  present  time  we  may 
regard  it  as  established  by  experimont-il  wnrk  that  occlusion  of  the 
oxtniliepnlic  biltMluetH  is  followe<l  by  a  ci.-i'titin  iiinraint  of  fibnwis  in  the 
liver.  This  i-imcluHion  lia«  not  Ik'CII  anivcd  at  witlniUt  c«tisid*ir.'»blo 
controversy,  wliirh  may  be  said  t4)  have  begun  with  Dr.  Wiekham 
Legg's  (5G)  obsurviition,  published  in  1873,  that  ligature  of  the  common 
bile-duct  leads  to  he[Mtic  cirrhoi^is.  fur  although  \\'y%&  in  1866  and 
Hayom  in  1S72  liad  published  simitai-  experimental  results,  they  do  not 


^■flb^Wittm^ted  atbenlton.  I>r.  Wickham  Legg  added  dinical 
ridence  in  1876  hy  recording  tbe  effect  oii  the  liver  of  uccliwioii  vt  the 
icU  hy  an  impacted  pill-sMjiie  in  out;  vilhu,  and  frum  prt'ssiirc  hy 
hydatid  eynts  iii  u  Bctund  :  in  l»oth  ca«cs  cirrhosis  of  ihv  Hvt;r  wkb 
pruseiit  (57).  Ill  IS76  Charcot  and  Gombault  published  wwca  of 
cirrhosis  aasociaiod  with  obstruction  of  the  ducta,  uttd  also  the  results 
of  i!Xi>cri mental  li^'iLture  of  tbe  common  bile-duct  in  nibbita,  and  theae 
invostigHtors  were  the  first  to  niise  the  question,  nfU'rwards  so  long 
disputed,  whether  the  cirrhosis  is  the  result  of  the  ubi^truction  {ture  uml 
simple  or  de|ieiKU  on  the  preflom-e  of  .in  infective  ])roc«>ss  which  may 
result  b-oin  the  operation.  iJrs.  Vau^ban  H'lrlcv  'tnd  Ikrreit  in  18D8 
concliuivcty  shewed  that  cirrhosi-s  follows  occlusion  of  tbe  duct,  even 
wiien  the  operation  is  perfectly  .'iseptic-  They  proilucod  a  monolobular 
cirrhosis,  which  was  rcganlud  nn  duo  to  tho  irrituting  action  of  bile 
jNu>Mitig  through  tlie  walls  of  the  sinallev  bilcduclx  by  osmcrsiK  as  a 
result  of  the  increjised  pressure  brought  about  by  ligature  of  the  duct 

EtJOlOg'y — OhstniCtivB  biliary  cirrhnsis  mity  b«  cuutn^d  hy  ^iill-stones, 
malignant  ilifRvuio  imptiutling  Lho  bilL'-diicI^  or  by  prosbUfL-  on  thi-  ducts 
li'uni  wilhoul  by  tumours,  hydatid  cysts,  or  enlarged  gtunds,  though  it 
^hnuld  Iw  pointed  out  that  in  many  t-aM»  of  com|>let«  occlusion  of  the 
common  bile-duct,  notably  in  malignant  disease,  cirrhosis  may  be  absent. 
Congeuilid  obliicralion  i>f  the  bile  ducta  leads  to,  or  is  associated  with, 
cirrhosis  (ritie  |>ago  103).  In  Foiils  t%eric8  of  vnse»  this  was  tlio  most 
fretiuonl  caUBc  of  com|iIi-te  ol»stniction  of  tlie  duct*. 

Horbid  Anatomy.  —The  liver  is  uaually  gi-eatly  enlarg*--(l,  tbe  sm-face 
iiiAy  )>e  moderately  sRiootb,  though  more  often  it  is  irregular  and  some- 
times even  hobnailed-  In  the  nioro  chronic  cases  the  liver  is  small  and 
rest'mbtea  the  niuUilobulnr  form.  Penhflpatitis  with  lulhesions  is 
frcipiently  found.  On  secttion  it  has  a  dark  oljve^roon  colour  iim!  the 
bile-ducts  nrv  dtlat«Hi  and  full  of  dark  viscid  bile.  In  long-standing 
eases  tlie  ducts  dii^teudol  with  mucus  miiy  be  visible  on  the  surface, 
forming  slightly  raised  eminences.  Tho  substance  is  firm  and  tough, 
though  far  le&s  so  than  in  jHjrtal  i-inhosis. 

MirroscopitaHti  the  fibnisis  may  closely  resemble  that  found  in  Hanoi's 
cirrhosis  ;  there  is  an  interlobular  distribution  of  connective  tissue  which 
may  extend  Co  some  extent  into  tho  lobules.  In  other  ciwcs  the  fibrosis 
is  midtilobular  or  jwrtal.  Tim  stnall  biliary  duct«  and  cajiillarifH  shew 
the  Ranii)  intlatnniatory  chaiigos,  but,  on  the  other  hand,  tbe  large  ducts 
are  dilaUtd  to  a  degree  which  does  not  occur  in  Ilanot's  form.  Fseuilo- 
bile  aLtialtculi  arc  often  foatid  in  ob-structive  biliary  as  in  other  forms 
of  cirrhosis,  but  according  to  Ford  they  present  a  peculiar  wreath-like 
armngemf^nt  in  the  tjortal  spaces  which  he  considers  may  possibly  form 
a  histidogical  feiit-uie  characteHstic  of  obstnictive  cirrhosis  serving  to 
iliffF<reiitiai«  it  from  other  varieties  of  cirrbottis.  Pigment  gnuiules  are 
abimdant  in  the  hilc  channels. 

The  large  bile'<iucts  are  dilated  and  often,  but  tint  invariably,  sheM-  an 
incrcuse  of  connective  tissue  around  thcui.      In  tfoiuu  cases  it  is  appurenl 
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thai  dii-uci  iiifectiun  iinti  uiken  pluco  from  di«  inte»un<!,  and  evidencu  of 
ail  uc-uld  iutUiumalury  |imL-es»  ivith  foci  of  sup|iunitioii  may  bo  presuut 
in  or  abuui  ibeir  walU.  Dr.  Purkes  Weber  draws  an  npl  compnriiHiu 
between  obstructive  biliary  cirrhosis  and  chronic  inttiriititiiLl  nephritis 
accompanying  p«rtiul  or  complete  obstruction  to  the  outHow  of  urine. 
In  both  c-tisejj  an  ascending  infection  may  supervene  and  be  the  final 
cause  of  death.  In  .some  cases  of  obstructive  ciirhosis  the  Urgu  Uile- 
diicts  may  shew  little  or  no  change,  wbUat  the  flnialler  duct«  and  hile 
capillaries  present  distinct  evidence  of  a  cholangitis.  This  may  have 
been  brought  iibout  by  the  action  of  toxic  bodies  which,  conveyed  to  the 
liver  by  the  iwirUd  vein,  but  not  being  stopped  by  ttiat  orgiui,  may  enter 
the  genemi  liloini -supply  aik]  Im  again  brought  Lo  tbe  liver  by  the  begMitic 
arlury  (Rolle&ton). 

The  splixji  preaents  no  characteristic  change  except  in  cases  in  which 
the  ci3*rh(kt(i)i  irt  nudtiloliiilar ;  it  may  then  be  moderately  enlarged. 

Tim  ^jiiji(-re(i.i  HhuwH  more  niarkml  chuiigux  than  are  found  in  Hanoi's 
cirrhosis,  chronic  interstitial  paiiuroalibis  being  a  votmuon  result  Kii  occlusioo 
of  the  lower  end  of  the  commun  duct,  especially  by  calculi. 

Pathology. — It  is  fairly  DbAnous  that  several  factors,  acting  cither 
Hepiriit'-ly  or  siniuliHueously.  m»y  be  concerned  iu  the  production  of  the 
histologiud  changes  fouiul  in  abases  of  obstructive  biliary  ciri'hosis,  ami 
thi»  probably  accounu  for  the  varying  cbaraclera  and  extent  uf  the 
resulting  lesions.  Drs.  ^''aughan  Harley  and  Barrett's  experiments  have 
shewn  that  asoptie  ligature  of  the  ducts  leads  to  tibroaiit  monolobuhir  in 
disiribtition,  and  their  explanation  thjit  it  is  due  to  the  increased 
pressurti  of  the  retained  hile  may  be  sutficient.  At  the  same  time  jt  is 
possible  that  aU«rt«d  intestinal  condition.s  due  to  the  aV^sence  of  bilo  may 
lead  to  the  protluciion  of  toxic  bodies  which  give  rise  to  cirrhosia. 
Clinically  it  i»  not  clear  that  obstruction  by  itself  does  produce  cirrhosis : 
oKstntction  sRcoinitirv  to  cancer  of  tho  pancreas  .produces  dilala- 
tinn  of  the  diicUi  aiirl  atrophy  of  tim  liver-cells,  but  these  rhangcK 
are  rarely  accom[ianiud  by  Hbrosis.  Dr.  I^JlleHton  has  jiuinied  out  that 
"malignant  disease  of  the  pancreas  with  complete  biliary  obstruction  is 
not  a  rarM  disca.se,  but  it  is  remarkable  that  it  is  hanlly  ever  associated 
with  cirrluiHis  of  the  liver";  it  woultl  W  of  value  to  have  further 
investigation  of  thi&  asfuicialiun.  Thu  iiiflaitiniatory  conditions  observed 
ill  Lhe  largo  bile-ducts  are  more  readily  explained;  they  are  due  lo 
microbic  infection  which  has  ascended  the  extrahepatic  ducts  aod 
given  rise  to  the  perichobngitic  Ubrosis  so  often  found  iu  cases  of 
cholelithiasis. 

The  clinical  featUFAs  of  the  disease  arc  those  characteristic  of 
obstruction  of  the  bile-ducts,  d^ep  jsomiice  with  acholic  stools.  Wasting 
and  loss  of  strength  arc  u^tially  rapid,  and  the  jvitient  finally  sinks  into 
a  state  of  cholaemia  and  coma.  If  the  obstruction  be  incomplete  or 
intermittent,  as  in  some  aises  of  cholelittuiuiiH.  the  colour  of  the  faaoes 
may  vary  from  time  to  time.  The  course  of  the  di&oase  is  much  more 
rapid  that  in  Hanoi's  cirrhosis,  and  the  prognosis  is  worse. 
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iu  i-aKS  associated  with  cholelithiasis  attacks  of  colic  may  4ometim«« 
limiilatc  the  rriiMrfl  in  Hanr>t'3  fliscAse,  lint  the  occiirrenco  of  >iiIc-(rcQ 
4)nts,  if  only  ucm&iniial,  Hhdiitf]  faciliUte  the  diagnosis.  The  iiiodomtc 
d«-gree  of  splenic  eiiLirgeincnt  in  tbn  obstnictive  variety  conlrftAts  with 
the  far  greflter  hypertrqihy  in  Hanoi's  disease.  In  protracted  eases 
_  irtjil  cirrhosis  may  siipervcne  with  its  attendant  signs  of  portal  oh»irnc- 
'tion.  ascites,  venous  dilatation,  and  haemdlemesiB. 

Treatment  resolves  it«elf  into  the  trcatmont  of  the  olwtniction  by 
surgical  methods,  as  little  else  is  likely  to  produce  any  improvement  in 
the  condition. 
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TUUEKCULOSIS   OK   THK   LIVER 


By  W.  Hale  Whitk,  M.D.,  K.R.<;.r. 

AiiTHorcH  there  are  sevemi  fonnn  of  tiihercutuHis  nf  iho  liver,  it  is  fiir 
ffom  cnmmon.  New-born  ^iiinon-pigA  often  shew  tuhoLcuIosis  of  the 
liver,  if  the  mnthor  is  tuborciiloujt ;  but  in  most  aninmli),  incluHinf; 
man,  'it  i*  excessively  rare  to  find  Uihorcle  hacilli  in  the  fetu», 
even  when  they  swurm  in  the  mother.  Tuljerculoeis  of  Ihu  hiinian 
plttcentn  is  hiirilly  ever  seen,  but  it  does  occur.  Iii  the  medical 
lileraturu  of  twelve  recent  yea}-*,  I  was  able  to  find  aix  caaes  oiily 
of  transmisMon  from  the  human  mother  of  tubercle  bacilli.  Wbeii  it 
dew?  occur  the  fet«l  liver  is  the  organ  moat  often  affectwl ;  this  is  wbnt 
might  Imj  expeclwl,  sini-e  the  fi-'tiU  lilood  is  returned  by  the  uiuWiUeiil  vein 
tn  ihf  livrr :  iit<lced,  in  nuvh  ca&cs  tubercle  Imcilli  hjive  been  found  in 
the  blooiJ  of  the  iinihilieal  vein  (Bar  nnd  R6non).  Sometimes  in  thcKe 
very  rare  cases,  tubercle  Ijacilli  are  found  in  the  fetal  liver  without  any 
obvious  clvinges  in  that  organ,  but  in  other  insiancoii  the  infection  of  the 
liver  has  liut^Ml  Inuj;  t-rmugh  to  cimsn  hoimtii^  niiliiUT  tubureles. 

In  fiitiil  catHin  nf  ^enomlised  tubereulosiK  the  liver  often  shews  miliary 
Inborulus.  Tht*  bacilli  are  conveyed  to  it  by  the  [>orUil  vein  when  tJie 
fociia  18  jit  it-s  pei-iphori',  for  example  in  tuberculous  ulceration  of  the 
intestine ;  otbcnvisc  they  are  convoyed  by  the  huiwiiic  artery.  The 
miliary  tuhorclett  may  be  seen  under  the  hepatic  |>eritoneura,  or  in  tbe 
substance  of  the  liver.  They  are  often  very  niimerouft,  exactly  rescoible 
miliary  inlwrcles  elsewhei-e,  and  do  not  give  riw  to  any  clinical 
aymptiiiufi. 

Tuberculous  caseous  disease  of  the  liver  occurs,  but  is  decidclly  rare. 
Sometime.-*  a  number  of  small  cuscons  arejt-s  which  have  bnikon  down  to 
form  Kivitics  are  seen,  ami  when  this  occnrH  the  caseous  material  may  be 
discharged  into  the  hilc-ducts,  just  as  caseous  matciial  from  the  luri)^  ia 
discharged  into  the  bronchi.  Hotnetimes  bile  passing  into  these  cavities 
stains  them  green  or  yellow,  or.  if  haemorrhage  ha»  taken  [ilaei.!.  they  arc 
ml.  The  tubercle  Imcilli  are  in  these  camm  wmvcycd  to  thi^;  liver  by 
the  jmrUil  vein.  Thin  Hdiidition  U  Homctinics  sjioken  of  as  tubei-culotts 
cholangitis  or  pericholangitis.  Before  the^o  nTUueroua  ciieeating  masKCS 
break  down  thev  may  be  mistaken  for  nodules  of  lym|)hadenumu  or  other 
forins  of  growth,  sui^h  aa  the  fatty  multiple  adonitnuia  seen  in  cirrhoBis. 
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I  think  rondtsion  lias  sometimes  occttrred  between  tiibei-ctUosi^  uritl 
pborfM)K!i'tn<«iK,  Tills  form  of  tiiherriilosts  does  iii>t  givi?  riHC  to  any 
clinical  symptome.,  a^  tlioro  is  -iw-ww  cLimage  to  a  sufficient  number  of 
4uct«  to  c»iL<e  juuiidice.  In  other  uutes  tlio  ca«eaus  magees  are  Urge, 
sud,  si)enking  guncndiy,  the  larger  they  are  the  fewer  they  arc.  'Jheae 
Inrgc  miiMites  nro  very  rare,  buL  I  have  examined  at  least  one  biivIi  case 
after  death.  IE  the  coitcotis  mass  \t.  large,  it  docs  nt»t  iittuidly  mjfturc 
incw  the  biliiif}'  channels,  prolmbly  becamu  it  is  ad  large  that  it  destroys 
thcni,  hence  thcso  large  caseous  masses  are  rarely  bilc-dtaincd.  They 
are  sonietinjes  called  "aolitar)'  tubercle  "  of  the  liver,  but  usually  more 
tliaa  one  ix  prtwent  in  the  same  liver:  a  specimen  in  the  Guy's  Iloi^^pital 
MlUouni  riben.s  a  triangiiUr  {>ale  area  in  the  light  lobe  of  the  liver, 
meuuring  three  inch&s  acrot^s  it6  bnse,  and  conuisling  of  hepatic  tissue 
inraded  by  a  speckled  yellow  dei>osit  which  i:i  cajteous  and  histologically 
luUrcuinus.  The  whole  liver  is  Btiiddeil  with  small  tid)t'rcu]ous  masses. 
Thiji  «itt'cinii*n  suggents  that  some  at  least  of  lh<'!  Urge  caseous  massps  are 
duu  to  vfudesconce  of  sniallt^r  oiieN,  and  it  also  forni-i  a  link  betwet^n  i1h< 
^irith  many  small  caseous  nodules  and  those  irith  large  ones.  There 
ther  -siKx-imen  in  which  there  are  only  two  tubBrculo;w  caseattng 
niassoe.,  each  a  r|iiart4)r  of  an  inch  in  dijinieter;  lIub  (>[K'i!imon  njakcH  it 
probable  that  some  at  leuHt  of  the  hirger  casROUs  no(lu1c«  ai-e  not  due 
to  coalescence  of  several  smaller  ones.  There  is  jinothcr  in  which  almost 
the  whole  of  the  left  lobe  of  the  liver  has  beea  convcrc/ed  into  a 
tuberculous  nbticeed.  In  very  rare  itmtancee,  such  aa  the  Ia«t.  the  ruse 
presents  itfielf  jis  one  of  hepatic  tumnur  or  alwcese.  Mr.  M;iy«  Kobson 
miccesKfutly  drHiried  uuch  an  aliticefut.  TbcHU  large  ca»enus  iiuuwch  may 
he  confused  with  a  brcaltin^-dowii  gumma  or  uctiiiomyeosis  of  the  liver 
(rirfff  Vol.  II.  Part  L  p.  326).  They  arc  so  rare  that  they  are  hardly 
orer  diagnosed,  although  they  may  be  suspected  if  a  tumour  of  the  liver 
is  found  in  a  perw^i  very  ill  from  tuberculosis,  especially  if  it  is  at  the 
periphery  of  the  portal  vein. 

W.  Halk  White. 
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SYPHILIS    OF    THE    LIVER 


Bv  Hkkmrbt  p.  ^Iawkikk,  M.D.,  F.a.C.r. 

Of  hU  tile  aMomiiml  viscera  tltn  liver  in  niont  liable  to  syjihilitjc  aflcclioiie, 
both  in  acquired  and  in  inlieriled  disea«i^. 

(.-/)  AcQiTJRSD  Syphilis. — In  the  secondary  suye  jaundice  occasion- 
ally  appears  nt  tbe  same  lime  m  tbu  cuinmoit  roseola.  From  this 
coiiicideiict:  in  [loint  of  timu  it  may  fairly  )>«  atlrihuUNl  to  a  specific 
c-alAfrlial  choliiiii;itis  analogous  to  the  skin  conditioiL  Pressure  of 
enlarged  syphilitic  glands  in  the  portal  fisstirc  h»s  been  BUjJtgested  u 
an  altcnmtivc  explanation.  Althou^  the  first  c3q>lanation  is  pmbably 
correct,  it  is  jiossibto  thaty  in  some  cnses  at  any  rau,%  this  cholangitis  may 
be  a.osoci!kte<l  with  a  irai-o  severe  though  still  cumbb  lesion  in  such  a 
pericellnlur  infiltration  as  is  known  to  occur  in  congeniul  syphilis.  This 
IB  rendered  the  more  probable  by  oiu*  knowledge  that  this  s\i)hilitic 
jaundice  has  in  rare  insUuices  passed  on  into  acute  yellow  atrophy  <sM 
p.  1  IT).  Clinically  tliiH  jjinnilii-e  pan  bo  tiiflTerontiatcd  from  the  onlinary 
catarrhal  diHiuutu  only  by  the  prtwencc^  rif  othor  Rigns  of  Kyphilis.  LMidsr 
mercurial  treatment  it  rapidly  dimippears. 

Of  the  tertiary  sta^^,  ( I)the  st/philoma  or gamnm  is  the  chief  lesion.  This 
consists  primarily  of  a  mass  of  grnnuUition  tissue,  sometimes  conwining 
giant-cctU,  which  in  itn  npreiuling  shews  active  invn-sinn  of  tlie  siimiiinding 
lirur  tiHsiio,  enturlng  lobuleB  anrl  inolnting  individual  hepatic  culU  or  graups 
of  celU  The  arterioles  ai-ouiul  it  shew  a  KypbiUiic  arteritis.  But  in 
the  condition  in  which  it  is  commonly  obsen'ed  some  degree  of  caseation 
has  taken  ]>lacc  nnd  a  fibrous  cujmuIc  hiis  been  developed,  lu  a  still 
'later  stage  the  maj«a  HhowH  nutliing  but  caaeouB  material,  siirroundot)  by  a 
zone  of  now  eiuitriciai  tissue  whieh  has  a  degree  of  celUilantv  varying 
with  its  age  ;  and  from  this  zone  6broua  bands  may  radiate  for  a  short 
distance  into  the  surrounding  tissue.  At  the  margin  a  few  ncw-foiiued 
biliary  canaticuli  are  commonly  seen.  The  caseous  gumma  is  a  deiu]- 
whito  or  greyishwhite  maes,  roughly  spherical.  It  may  occur  singly, 
but  commonly  there  are  many,  varying  in  size  from  a  pea  to  a  tangerine 
orange,  scattered  here  and  there  or  fuse<l  together  into  u  Urge  lobulateil 
mass.  They  may  occur  in  any  part  of  the  liver,  sui>erficiid  or  deep,  but 
they  are  oHptH-ially  common  at  the  junction  of  right  and  left  lobes  on 
the  anterior  mirfacp,  and  tliey  are  then  easily  i-ewigniHrtble  during  life. 
In  very  raro  caeOK  (lie  gummatous  Ii^iun  has  extendud  to  iiKigliUiuiing 
parts,  infiltrating  ibe  lower  loh^  of  the  right  lung  through  the  diaphmgm,; 
or  invading  ttie  anterior  abdominal  wall.  Some  degree  of  calcitication  w 
not  uncommon.  Voiy  rarely  softening  occursi,  and,  presumably  throu^ 
a  secondary  infection,  an  absccjis  may  re«iult.  The  usual  end  of  the 
gumma  is  caseation,  with  complete  or  incomplete  absorption  and  replace- 
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ment  by  fibrous  cissuc.  The  6iiat  result  varies  with  the  nmnlter,  sint, 
and  position  of  the  gummas.  On  the  one  hand,  when  they  have  Wen 
small  and  superficial,  a  few  puokeitHl  scare  with  a  httlc  thickening  of  the 
|M^riu>nenni  may  l>e  the  only  relics.  On  verticn.1  section  such  a  swir  can 
bu  aeon  to  enter  tho  liver  subfttance  for  a  short  difiiance,  and  perhfijiH 
micro^copicnl  examination  will  reveal  in  it  a  speck  of  unahsorbed  caseous 
maieriaL  In  th«  o|qiosite  extreme  the  liver  is  grossly  defcirmcd.  The 
whole  or  a  larf^o  part  of  the  organ  in  npamed  miil  traversed  in  a)]  direc- 
tions by  brond  fibrous  Jjands,  which  on  section  are  !*oen  to  separate  larpe 
irregular  masses  of  liver  tissue.  According  to  the  atJtge  at  which  the 
pruccsH  haa  nrrive<),  thetie  bands  may  or  may  not  still  enclose  niacouK 
foci  visible  to  tho  nakeil  eye.  In  con-teijUimcn  of  thi^ir  cotilractioit  tho 
surface  of  the  liver  may  be  scarrwl  and  furrowed  :  or  it  may  come  to 
present  rounded  eminences  separated  by  deep  depressions ;  or  it  may 
become  largely  lobulated,  so  that  its  appearance  bus  been  compared  to 
that  of  the  kidnf-ys  of  young  animals.  Sometimes  the  depressinns  on  the 
surfai*e  are  Rii  deep  and  close  that  the  intervening  imd  protniding  per- 
lionn  of  liver  tissue  become  almost  poly|>oid  in  form.  There  inalno  com- 
monly some  degree  of  general  inftaminatory  tliit^kening  of  the  iwiitoneal 
covering  of  the  liver,  which  may  be  firmly  adherent  to  the  diaphragm 
and  snrroun.ling  stnictnres.  By  the  conntricting  eflect  of  the  fibroua 
Imndii  »(ime  local  atrophy  is  prvxluceil,  but  a}iart  from  tht»  the  bulk  of 
the  hepatic  tisAUo  is  usually  unaltered  :  though  nccasionalh*  lardareoLis 
cluuge  occum  locally  round  a  gumma,  ami  more  rarely  a  general 
Ifirdaceous  transformation  is  added. 

The  sifinptums  of  hepjiLic  gumma  fall  into  two  groups.  («)  When  they 
are  situated  on  the  anterior  siirfjice,  as  is  commonly  tho  cnse,  they  are 
readily  felt,  and  even  after  their  aljsorption  the  scars  and  intervening 
elevations  of  liver  tissue  can  be  appreciated  by  the  hand.  OccHsionally 
Ml  targt!  a  Luniour  is  fidl  tlmt  the  ^unpicion  of  i-arcinoma  at  i>nco  arisrs. 
During  their  active  fiUigc  diswimfort  or  iiaiii  in  the  rij;lil  by|HJchoiidrium 
or  epigastrium,  rarely  idt^o  in  the  back,  if^  the  iironiin<.-iit  i^yniptom,  and 
the  liver,  which  is  commonly  slightly  enlarged,  is  often  tender.  The 
pnin,  which  is  doubtless  due  to  local  jwritonitis,  may  be  very  severe. 
Ihiring  this  stage  alwi  there  is  often  some  general  fuilnro  of  health, 
anaemia,  and  even  fever.  Sometimes  symptoms  are  slight  or  iibseiit,  and 
gummas  or  scars  are  found  unexpectedly  after  death,  (/')  In  the  second 
group  ascites  is  the  prominent  feature.  This  is  probably  dui^  to  the 
mechanicnl  interfcroncc  exercised  by  a  gumma  or  its  rciiilting  sem- 
tissue  on  the  intrahepatic  bnmches  of  the  portal  vein,  hnt  it  i."  j«issiblo 
that  a  syj)hilitic  perihepatitis  may  become  a  general  chronic  peritonitis 
and  chat  the  aaeitcA  is  then  of  |)eriioneal  origin.  .Inundice  also  may 
result  from  interference  with  the  main  hepatic  bile-ducts  ;  but  it  is  far  less 
common  than  ascites.  It  m-ty  be  dilficnlt  to  distinguish  tins  roiidition 
from  portal  cirrhosis.  A  history  of  syphilis  and  n  paliuible  irregulaiity 
of  the  surfiic«  of  the  livor  arc  impoiljint  poiots  in  the  one  direction, 
whilst  cirrboftis  is  indicated  by  an  alcoholic  history  and   by  the  early 


gnitro  •  intestinal  symptoms  of  llinr  disease.  Morooror,  haemattimdBijs 
dilaUMl  veins  in  the  aUlomin^  wall,  a.nd  enlargemt-iit  of  the  spleen  urv 
rooi-c  common  in  cirrhosis.  For  the  dia^nofiis  between  syphilitic  and 
lualignsni  disonso  of  the  livur,  see  p.  '2\S. 

(2)  Some  degree  of  lotal  jvrilurjiatitis  is  almost  invariable  in  a&iociation 
with  gumma.  It  is  the  ciiuse  of  pain,  but  it  is  doubtful  if,  while  Athctlr 
contiiied  to  the  8urfjic«  of  tho  liver,  it  gives  rise  to  ascites.  A  gencml 
chronic  periho[jntiti8,  however  (see  p.  164),  is  mt^t  with  in  conjunction 
with  fv  ilitfiiae  chnjixic  peritonitis  affecting  ail  p,irU  of  the  abdomen,  of 
which  conrlition  in  fact  it  fnrme  a  \tn.n.  It  is  iiiictTUiin  hiiw  far  bvphili* 
can  be  regarded  aa  it«  cause.  Of  22  such  ca«es,  collected  by  Dr.  Hale 
Wliite,  syphilis  was  apparently  a  factor  in  3.  Others,  however,  attribute 
much  gruat^ir  inipnrtiLiice  to  fiyphilis  in  this  rc.s|)ecl..  Though  aiicitcs  is 
[common  ill  this  cnnditi<iii,  jauiidinu  in  exceedingly  ram. 

{H)  As  already  pointed  out,  lo«J  lardumiux  change  may  ho  found 
around  a  gumma.  Sometimes  the  whole  organ  becomes  lardaceouK,  with 
or  without  gunmiHtoutt  leaions.  Enlargement  of  the  splocn  and  albumin 
iiria  arc  then  commonly  a86o<;ial«d,  and,  if  tho  resulting  anaemia  be 
MverH,  the  raso  ni»y  beivr  a  closo  rcHemblanco  to  one  of  splenic  anaemia. 

(4)  Fiiulty.  it  is  matter  for  speculatitni,  not  iulmitting  of  proot 
whether  t]ier(>  miiy  be  a  parosyphilitic  clement  in  the  causatioa  of  some 
casas  of  mnltilnhidar  cirrhosis.  On  this  supposition  H_\-philis  would  have 
ihi!  Riimi!  remote  effect  in  this  condition  that  it  cerUiinly  has  in  arterio- 
Kclerosis,  tabes,  and  general  [mrulyfliK. 


(U)  iMiKKirmi  Hypuilis. — (1)  In  infant*  bom  with  inheritcfl 
fiV|}hi]iK  or  spoi'dily  developing  the  signs  of  it  the  liver  is  very  cnnimnnly 
affecttKl.  The  cimractcristlu  cnmlition  itn  a  dilTnsc  hepatitis  ending  in  a 
I«ricellul;ir  cjrrhoais.  The  earliest  change  i«  a  gmatl-celled  inflltration 
which  aprcads  throtighntit  the  whole  or  a  large  part  of  the  org/in  ;  the. 
cells  being  durivod  froui  [indifi'nition  of  tlio  connetTtive-tissin'  cells  anil  tif 
the  endothelium  of  the  iiitrahibular  u;i|iillanvh  luid  lyinjihiitios.  It  can 
be  rcailily  understood  that,  as  the  process  advances  and  piissee  into  a 
Hbro  phiiittc  stage,  the  new  fibrous  tissue  is  intralobnlar  and  pericellular. 
The  whole  liver  is  packeii  with  formative  cells  and  developing  or  fully 
fornie<l  fibrous  tissue,  whiL'h  JklTect  tint  only  the  porLiil  canals  but  jier- 
meaies  the  lobules  also,  separating  cell  from  ceil,  so  that  no  trace  of  the 
normal  lobular  aiTangement  may  remain.  Miliary  .s^v^hilomjvs,  not 
imlike  tubercles,  or  even  amall  caseous  gummas,  may  also  be  ])rcscnt. 
By  appropriate  stains  tho  Treponaiui  pallidum  can  be  found  in  largo 
inimbcrs.  Tn  an  early  stage  the  liver,  though  uniformly  enl&rged,  may 
shew  no  obvious  change  except  nndftr  the  microscope.  In  an  atlvancwl 
condition  it  is  obviously  indurated  and  heavy,  smooth  on  the  natural  and 
the  rut  surfaces  ;  though  some  perihepatitis  and  adhesions  may  be  present, 
Il«  lobular  paltoni  has  tliwipi wared,  it  hjis  a  yellowish-grey  or  sometimes 
a  flint-like  colour,  and  it  may  lie  mistaken  for  a  lanlaceous  liver,  thmtgh 


Urdaceoui  change  is  rarely  present,  llio  bepatic  cells  may  show  atrophy 
wid  grunular  ilegenpnition.  Occasionally  apjMtrenily  new-fui nit-^l  1>ik-- 
duvbs  ni»y  ba  seen.  The  »;]ileen  is  generally  en1»r^'oi1,  hikI  thi-  kidneys 
and  pancreas  may  shevr  some  interstitial  tihro&ij<. 

From  this  condition  the  child  miiy  be  stillborn  or  die  soon  after 
birth.  Sometimes  the  enlargement  uf  the  liver  appears  a  few  weeks 
after  birth  in  an  apjttrently  licjdthy  child.  The  livur,  which  i&  amooili 
KDd  firm,  may  be  greatly  enlarged  and  may  reach  the  iliac  crest,  and 
enlargement  of  the  spleen  is  generally  asitociated.  Jaundice  may  occui-, 
probably  from  a  catarrhal  condition  of  the  sniall  Inlc-ducts  iissociatcd 
with  the  pericellular  ho[uititiB,  Hocmorrhnges  may  nppear.  Attcitca  in 
uncommon.  The  diagnosis  may  rest  maitdy  on  the  presence  nf  other 
aigns  of  congenitAl  Ay)ih)lt6.  the  lcAion>>  of  the  skin  and  miK-dUR  mem- 
branee,  and  the  malDUtrition.  Be«over>'  is  quite  possible  under  prompt 
treatment,  but  the  pr<^o8i«  is  grave,  especially  when  jaundice  has 
Hpficared.  This  [lenrellular  he|>alitiH  must  ha  taken  to  correspond  to 
the  secondary  h'siotiK  nf  lu-igiiiri'd  ttyphiliK. 

(2)  A  delayed  itiheriteil  syphiliK  correspondin/i  lo  the  tortijiry  Htage 
of  the  acquired  disease  is  not  uncommon.  It  nppeare  as  a  ride  under 
the  age  of  twenty  ycim,  matt  ctimmonly  in  the  socdml  decade;  but 
exceptional  ciuws  arL-  met  urjth  up  to  the  age  of  thirty,  mid  even  later. 
The«e  [ntients  are  often  ilUlevclojwd  (rit/r'  "  Infuiitilism, "  p.  486).  Other 
evidences  of  syphdis  are  uHualty  present,  and  interstitial  kemtitiR,  cfaar- 
octomtic  teeth,  and  disease  of  bone  must  Ik  looked  for.  Coniiidcralde 
artorioscieroHbt  with  tian'owir)g  of  artericH  may  wcur.  Clubbing  of 
fingers  has  bc<?u  nol*«d.  Tliu  condiliun  of  the  liver  la  much  ibo  same  a.s 
in  acfpiired  syphilis  ;  it  ia  minr^tn],  scaiTcd,  and  deformed.  OummiLs, 
often  more  or  Iej<s  calcified,  scars,  fibrosis,  pericellular  ciiThosis,  and 
larduceous  clianj^c  are  found  in  vart'ing  combination.  Lardaecous  dis- 
may b<*  general,  and  may  be  the  cause  of  death  by  uraemia.      Peri- 

ititiB  is  common.  The  spleen  is  generally  enlarged.  Ah  in  acquired 
syphilid,  aficiles  h  common,  but  jnundic^e  in  rare.  When  the  patient  comen 
under  obscrration  the  condition  is  uMially  far  advanced,  and  treatment 
may  W  of  little  use. 

(.t)  From  tJie  inherited  ue  from  the  flcqiureil  disenst^  it  is  |>068ible 
that  in  some  instaiire»  of  mulliloliular  cirrhosii^  h  ivn-asyphilitic  uloiuent 
may  I>e  present.  Such  an  opinion  is  KtipjHirti-il  hy  the  microscopical 
ap|)earance  in  some  CAsea,,  which  suggests  that  the  multilobular  Jibrosis 
baa  actually  stipervoned  on  a  |>encellutar  cirrhosis,  and  the  two  cunditionti 
coexist. 

Treatment. — In  aJl  fa«OB  of  hcputie  diM'-aso  in  which  acquired 
syphilis  ot  delayed  inherited  sv^ihilis  is  a  pa<»ible  cause,  trcalmcnt 
with  mercury  and  potassium  iodide  should  be  employed  with  pcrso- 
vcranee.  and  for  this  no  «p«ciul  directions  are  needed.  It  must  be 
remembered,  however,  that  a  good  ri'Mult  can  bo  obtained  only  when  the 
symptoms  are  due  to  a  gumma.  If  the  sjnupToms  are  due  to  cicatriiial 
change,  it  is  improbable  that  specific  treatment  can  luwc  much  effect, 
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and,  as  in  portal  cirrhosis,  wo  must  fall  back  eventually  on  sympto- 
matic treatment.  In  inherited  syphilis  immediate  treatment  is  of  the 
utmost  importance,  either  in  the  form  of  hydrarg.  c.  cret  or  by  inunction ; 
and  the  child  should  be  kept  under  observation  for  three  or  four  years. 

Herbert  P.  Hawkins. 
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TUMOURS    OF    THE    LIVEK> 

By  W.  Halb  White,  M.D.,  F.R.C.P. 

Secondary  Cancer  is  by  far  the  most  conunon  form  of  tumour  of  the 
liver.  Thus,  I  find  that  in  the  Clinical  Reports  of  the  Medical  Wards 
of  Guy's  Hospital  during  the  years  1888-1906,  Iwth  inclusive,  there  were 
admitted  241  cases  dingnosed  at  the  bedside  to  be  cancer  of  the  liver,  of 
which  certainly  not  more  than  nine  or  ten  were  primary ;  46  cases  of 
syphilis  of  the  liver ;  45  of  abscess ;  43  of  hydatid,  and  28  of  sarcoma. 
The  frequency  with  which  secondary  cancerous  growths  take  place  in  the 
liver  is  shewn  by  the  fact  that  at  Guy's  Hospital  during  the  years  1885- 
1906,  both  inclusive,  out  of  about  9500  post-mortem  examinations  361 
examples  of  secondary  deposits  in  the  liver  were  met  with  in  the  dead- 
house,  and  of  these  at  least  330  were  carcinomatous ;  that  is  to  say, 
secondary  carcinomatous  deposits  are  found  in  the  livers  of  3*47  per  cent 
of  all  persons  who  die  in  (iuys  Hospitid,  a  pei-centage  which  nearly  coin- 
cides with  that  given  by  Leichtenstern.  Of  all  persons  in  whom  at 
death  malignant  disease  is  found,  about  50  per  cent  have  secondary 
growths  in  their  liver,  and  no  organ  is  more  often  the  seat  of  secondary 
deposits.  Out  of  76  aises  of  secondary  carcinoma  of  the  liver  Dr.  RoUeston 
found  the  primary  seat  to  be  in  tlie  following  organs  the  number  of  times 
indipjited  by  the  figure  after  each  :  stomach,  24  ;  colon,  12  ;  opsophagus, 

'  Tliesu  will  ))«  considereil  iti  tliu  onlvr  of  tlieiv  ('liiiic;il   ittijHiit.'iiicc.      Syphilis,  iiltscess, 
bydutiil,  arc  tIiMcril>eit  elsewliere. 


10 ;  panoreu,  6 ;  gAll-MiuIder,  6  ;  uterus,  4  ;  mamniK,  3 ;  kidtioys,  .1  : 
^^e-diicu,  3  -,  and  bitiarr  piipilln,  vermiform  appendix,  iiriruu}'  biadder. 
'  ^Bid  i>%'nn',  one  envh. 

So  rniiny  of  the  ByDi]ito[ns  of  cancer  of  the  liver  are  due  to  jjhysical 
allcraliuii  in  ehnpt!  of  the  organ  that  it  will  jierhups  be  hc&l  to  describe 
lim  tho  morbid  anatomy. 

Morbid  Anatomy. — If  the  patit-nt  die  sw>r  from  the  eSvcta  of  thu 
priiuary  gi'owb,  the  metastases  in  the  liver  may  tw  few  and  small:  but, 
inaHmuch  (V»  ihe  pritnnry  growth  iii  nHiially  in  uttme  urg<in,  ibe  blood  of 
vhich  ia  rctitnird  by  ibo  |>urtjtl  vein,  llu*  l]r]Kttie  libxim  nfteii  lu'vomeA 
alfeoted  Kirly  ;  »iid  iti  niuiiy  inetaiices,  llierefoix-,  tjiere  is  mi  enuniniuh 
growth  of  cuncer  in  the  fiver  by  the  time  of  the  patient's  death. 
Cancer  cansea  the  liver  to  be  heavier  ihnn  any  other  ditiuiutv  of  it;  in 
a  case  nnilur  my  earo  the  liver  weigliud  I'J  ]>oun(lK,  and  even  heavier 
livers  have  been  reeorde<l ;  in  Christian'*  eji*e,  in  whiuh  the  extia- 
iirdioary  v'cijL'lii  of  33i  pounds  was.  reaehed,  the  duration  of  the  disease 
WM,  a»  might  Im  ex|K)i:tcd,  exceptioniilly  lung,  namely  li't  months.  'I'lic 
secondary  growths  take  the  form  of  whilLsfi  ntKlulu*  Mcattoretl  itbiiui 
irregularly  in  the  liver  substance,  AU^geivtiiig,  by  iheir  distribution,  thut 
we  are  correct  in  believing  that  cancel'  clementa  are  conveyed  in  the 
portal  blood  to  the  liver,  and  multiply  wherever  they  may  huppeu  to  be 
arre»teiL  At  the  patient's  death  all  the  mubites  are  not  of  the  same  age, 
and  they  are  of  varinUfi  m/*(>,  Imm  ibrjtte  wliJeh  ret[uire  a  miwosco|K.'  for 
their  deteelinn  to  tlioiu'  wliic-h  are  hh  large  an  a  fetal  head.  In  a  marked 
«Mt  the  organ  hafi  \riXin-fi  all  ovt-r  it,  eapeeially  jH-i'hafjji  on  ite  uppi-r 
mnut.  The  older  of  these  are  nmbilicated,  and  often  there  is  a  litilo 
local  thickening  of  the  pcritoneiuu  over  them.  The  nodules,  which  at 
first  are  more  or  IcM  globidar,  grow  mtwit  eJisily  i"  thc'dirertion  of  least 
rreixlanre,  nnil  thi»,  to  -loniit  extent,  tnav  i^\[)biin  why  cintremtiK  nodulc« 
are  itKUidly  uliisent  from  the  interior  of  the  liver  mdess  some  are  also 
visible  uutler  ita  peritoneal  tvnt.  The  no<lulea  destroy  the  heimlie  tissue. 
but  they  increase  more  rapidly  tiiiin  tlicv  destroy  ;  henec  the  riioimous 
wei;.:ht  of  t)i[>  VtWT  in  an  iulvunci;<1  vn^e  (irnduully  ihoKu  whieli  are 
contigiions  coalesce ;  so  thai,  on  ^uctioti  of  the  liver,  laige  irregular  vhite 
maas44  of  various  abapea,  and  rounded  rtoduleii,  occupying,  it  may  be, 
several  cubic  inchos,  are  scon  let  into  the  hepatic  Bubstanoc,  which  id 
dark  Ity  contrast.  Thin  strikittg  contitist  is  oft4.-ii  much  enhanced  by  the 
bright  yellow  tint  of  the  growth,  due  to  staininfi;  b}'  the  bile,  the  dark 
red  dni*  to  hiiomorrhagc.  and  the  pale  yellow  due  to  fatty  ch;iiige. 

The  cancer  as  it  growH  causes  atrophy  of  the  hepatic  cells  ;  hence, 
even  when  the  liver  is  very  heavy,  there  is  much  less  hejwitic  lissiii'  than 
nonnal  ;  what  is  left  appears,  however,  healthy  except  that  the  cells  in 
immediate  contact  vnih  a  cnnrerous  nwlule  are  compross«d,  and  Bonie- 
timea  there  ia  an  increase  of  Jibrouii  ti^Aite  in  the  liver.  Altliouf;h  the 
growth  cannot  be  shelled"  out  from  the  hepatic  tissue,  the  demJircation 
between  cancer  subsUuicc  and  liver  stibstiiiuo  is  very  sharp.  Injection 
experiments  have  shewn  that  bluod-vf^^nrlH  from  the  hepatic  artery  grow 


into  the  cuiicoroiis  growth  along  ite  septa.  Th«  growth  rRaumhles  that 
•>f  the  priaiui'v  Keat  of  tb«  iliiieaae ;  hstice  its  [:on8uU--iicy,  itn  tint,  :iii(t  tbo 
amount  of  juice,  obtaitied  hy  acniping  it,  hII  vnry.  After  atuming  a 
certain  »'\ZQ  tliu  noiluk'ti  bi'^c  tu  uiidcr^  uutolysis  in  the  centre,  tbo 
part,  farthyat  rt-movod  from  tlie  Mcniilmipply.  Thy  canwr  ccIIk  may 
become  fatly  and  break  u)),  ajid,  cuu»*e(juently,  lb«  centre  of  the  uodulo 
becomdii  yallow,  auft,  and  of  tho  i^nslstency  of  batter ;  and  if,  as  some- 
times happoiu.  much  of  the  stroma  has  softcnc<l.  toost  of  the  growth  nuiV 
be  Wiished  away  witli  u  streum  of  water,  so  thut  u  rnggtw],  shreddy  nuiM 
of  stromii  18  left  behind.  The  fibrous  tissue  of  the  cancer,  however, 
iiHiiitlly  conemctA  as  lime  gocn  on  :  and  aa  ihiit  contmction  is  must 
marked  in  the  centre,  where  soft^nin;;  has  been  grcaicsi,  the  mowtli 
when  on  the  surface  of  the  liver  becomes  umbiiicated.  The  process  of 
.wftening  .sometimes  lays  open  tlic  blood ■vessctli  (tf  the  stroma,  eapocinlly 
in  those  ni|iiilly-grnwing  tumiiiir!«  which  iir«  from  tho  first  i*ed  arni 
vascular'.  Tlius  coiwidorablt;  haouiorrlm^  may  take  place  into  the  cniifxir, 
ivhich  twcomes  a  soft,  dark-red  ma«8  ;  and  it  may  even  exU'nd  into  the 
HUbitance  of  the  Hvur  itaitlf.  Siimi>tinie3,  in  these  circiimstjineeJi,  the 
liver  nmy  elinically  lie  foiirtd  to  enliirge  very  rapidly;  and  in  nm-  caae* 
haemorrhiigu  hiL»  taken  pUce  fmm  a.  nodule  on  tbesui-facu,  ami  bUtcKl  has 
poured  into  the  peritoneal  cavity.  Oftfiu  the  new  growth  undergoes 
yellowish,  choesy  degeneration  ;  and  eomctimc-a  also  clear  fluid  collect*  in 
its  iiit«nur  and  uikes  the  place  of  the  atrophied  celU,  which  have  beooine 
absorbed,  und  thus  a  cy»t  'm  formed.  Usuitlly  the  new  gTt>wth  eoinprewtes 
BOme  biledilets  in  their  coui"se  through  the  liver,  whieh,  con&e«piontly, 
bucomcd  scaiuod  here  and  lh«re  of  a  fleep  yellow  colour  ;  this  colour  often 
extends  into  the  cancer  miuses,  and  the  growth  of  those  into  the  veiite, 
which  is  very  common,  \enAn  to  conBiderablo  ante-mortem  clotting  in  them. 

A  canccroUH  m;is8  may  envelop  and  infiltrate  tho  gall-bladiler,  )>ut 
often  when  this  appeiirs  lt»  have  liapjJOmKi  the  growth  has  been  primarily 
in  the  gall  bladder,  and  has  iitTected  the  liver  secondarily.  In  the  same 
way,  ^rhen.  as  id  not  uncouimou,  a  malignant  mass  is  seen  to  implicate 
both  th(*  pylorus  and  the  liver,  the  stomach  should  be  regarded  as  the 
primary  mint.  ^MiniotimeM  cancer  of  tho  liver  grows  directly  into  the 
diaphnijfm,  which  thins  bocuince  julherent ;  and  I  have  seen  prominent 
nodules  on  the  surface  of  the  liver  Iwiding  to  the  growth  of  cancerous 
nodules  on  the  pcritoiiHol  lining  of  the  tklwlominnl  wall  at  the  spot  in 
conliK-t  with  the  h<>]iati(;  growth  :  thi^i  htis  oceurrcit  even  in  tlic  absence 
of  adhusiuiis  between  the  Hvur  and  the  aUlominal  wall,  but  on  the  utlier 
hand,  i  have  known  the  adhesions  so  linn  th»t  the  liver  did  not  move 
up  and  dotvn  with  respiration,  and  some  of  the  anterior  abdominal  wall 
had  to  be  laken  away  with  the  liver  in  order  to  remove  the  organ. 

The  gi-owth  in  the  liver  often  leads  to  the  fommtion  of  a  malignimt 
nodirlo  at  the  umbilicus  ;  and  in  such  a  case  I  have  seen  ilic  wholti  of  the 
round  Hgiiniont  converted  into  a  cancerous  cord.  If  the  growth  ha»>  lieen 
long  present  in  the  liver,  or  if  tho  organ  wliicb  is  the  seat  of  the  primary 
cancer  returns  it«  blood  into  them,  the  glands  in  the  transverse  fissure 


will  be  secondarily  enlatgetl,  ovoii  to  the  sixe  of  a  ben's  egg.  Thi-ir 
pre&sure  oii  the  cointnon  bile-<Iu4:t  leads  to  distension  of  the  galt-blndtler, 
converts  lb*  Tnottlcd  bik'staiiiiiig  of  the  liver  into  a  (Jc«p  yellow  suining 
of  l-he  wbole  organ,  nml  the  jmmdice  of  the  entire  body  >iecoini-i4  extreme 
and  iMjreiistcnt.  If  tho  cystic  duct  be  comprc-wed,  sn  tlmt  no  bile  wui 
n-At'li  the  i^llbhuitler.  the  latter  is  found  contrfteted  and  conlJiinfi  a  little 
mucus  only.  It  i^  rare  for  the  growth  to  spread  to  the  suprarenal 
ca|>sules,  kidney,  duodenum,  or  colon.  A*  the  secondary  ciuicers  of  the 
livrr  re(>eiit  in  every  iKirtifuhir  the  hiatologieal  rhann'tpristics  of  the 
printjiry  gmwtli,  il  is  niiiu;c(!ssary  t^i  ;;ivn  a  ileseriptinn  nf  ihcir  niicro- 
scopi(.'ul  ;ipp«aniiieeft.  Mhich  will  hv  found  In  trttatifieK  on  jiiil.htilu;:y. 

ii  is  not  unusuiil  ic  hm\  gall-stones  In  the  ducts  or  g.ill-bliid<ler,  und 
conHeipient  diUtalion  and  ntcenttion  uf  the  bile  pa.s»igt^!t  tuny  <>cnir. 
Sometimet)  tliv  giill-fitniic  by  its  iiTLtaliuii  luui  set  up  a  primary  j^routh  of 
the  gall-bladder  or  tho  ducts.  It  ib  outeide  otir  subject  to  deiseiiliL'  thf 
potl'mortem  appearances  of  the  primary  growth  in  otber  organs,  the 
«ecoud:u'y  di:i>oAiLs  elsewhere  than  iii  the  liver,  the  blle-etaincd  condition 
of  tho  body  gt'nendly,  mid  the  poat^ mortem  signs  of  dw»Lh  from  mncor. 
It  ie  worth  while,  however,  to  point  out  that  whereas  metnstaoiH  nauftlly 
t.ikes  place  by  the  lymphatics  and  not  by  the  venous  system,  in  the  case 
of  hepntic  carcinoma  the  infective  cells  are  conveyed  by  ilie  [wrtal  vein 
when  the  prirosry  *t'at  is  in  the  porUd  area  and  by  the  hepatic  artery 
wlien  it  is  not;  and  that  prnUihly  tho  re-asiuj  why  sernndary  gniwths  in 
the  livur  are  no  coinnntn,  is  that,  the  primary  gniwtli,  lieiiig  out  of  reach 
uf  snrgicul  inu-rferi-me,  goe«  «>n  to  ulceration,  and  iieriplieral  twigs  of  the 
portal  vein  are  thus  lai<i  open. 

Although  a  »ecoiid:iry  colloid  cancer  of  the  liver  repeats  the  ap]»ear- 
nncp  of  the  primary  gniwth.  cnllnid  atnrer  invading  the  li\er  by  direct 
extenftinti  fitmi  the  [MTitiintnini  liaj^  aecfirding  to  HchuepiH-1,  tjuile  a 
fliffercnt  jippearance ;  for  the  inv;mon  tJikee  place  by  the  lymphatics, 
tuid  thus  we  see  at  first  numerous  subserous  rows  of  colloid  material 
which,  later,  run  through  the  iivi-r  lik*' toUoid  strings,  Ultinuitely  the 
organ  may  thus  Iwcmmi  oiiu  uiitHs  nf  rollfjid  material. 

Symptoms. — In  more  than  half  the  crises  the  dejKt^it  of  Ciineeroiu 
nodnles  in  the  liver  proilncea  no  symptoms  by  which  tliey  can  be  recog- 
niwd  during  life,  and  then,  as  far  aa  wc  know,  they  do  no  harm.  If  the 
.secondary  growths  in  the  liver  c-iuse  sympioms,  thoRe  of  Uio  primary 
'gmiwth  will  e\ist  eiele  by  side  with  those  of  the  hepatic  afi'ectiun.  Tho 
gi-eat  fref|Uency  of  cancer  of  the  pelvic  organs  and  breasts  of  womeii 
explains  why  the  proportion  oi  rojdes  to  females  that  die  with  cancer  of 
tho  liver  is  as  ^  Co  4.  In  about  half  the  eases  in  which  the  livei'  is 
obnoiisly  atVeeted,  the  sent  of  the  primary  gro%vlh  cannot  \w  ilinutivtrec! 
during  life  ;  then  it  is  often  foimil  after  death  in  the  i»ancreiis,  and 
uiinally  in  the  hojul  of  thift  organ. 

In  the  following  account  I  shall  omit  all  reference  to  symptoms  due 
to  the  primary  j^rowth,  or  common  to  cancer  in  any  part  nf  ihr  boily. 
The  ages  of  To  per  cent  of  all  jKitiiMUs  with  cancer  of  the  livur  are  bt-tweBii 


forty  mid  sc\'eitty  years  ;  ratber  under  30  per  cent  are  under  forty,  and 
mlhiT  over  fl  per  cent  are  over  (Mjventy.  Hepatic  citrcinoraa  in  all  but 
uiikiiowni  utulor  twenty. 

I'll.:  nidins  hy  which  wo  caji  recognise  aocotidury  caiic-vr  in  the 
livur  are: — Itutfa  l>y  percussiou  and  tactile  examination  oiibu^euiertl  of 
the  liver  can  usually  he  determined.  The  increase  of  the  liver  may  bo  so 
great  that  the  [MticDt  gaina  a  little  weight  in  spite  of  his  general  wasting. 
It  niiiy  reach  far  below  the  iinibilicus,  the  hepatic  dulncss  may  be  incroaied^ 
itpwanl^  ill  the  niid-axillary  line  as  far  tis  the  Hfth  rih,  and  on  the  lef 
sitlu  il  tii'iy  Muiiil  with  that  ilue  Ut  tho  splocn,  Uitt  an  the  organ  naturally 
l^rowg  ill  the  ilirociion  of  lea^t  resistance,  and  the  heavier  it  i»  the  more 
it  tends  to  rail,  increase  upwards  of  the  hepatic  dulness  la  not  common. 
The  cdg<^  of  tho  enl«rgwl  oi-gaii  can  neatrly  ahrays  be  felt  to  move  up 
and  down  with  respir^Uoii ;  and,  as  Sir  William  Joiinnr  remarks,  it  often 
app«arti  lower  during  life  than  in  the  po«t-mortem  mom,  for  as  the  lafit 
respiratory  movemout  ia  expiratory,  it  is  drawn  up  at  death  as  high  as 
|K)Mihle.  It  is  quite  eommon,  when  iliv  patient  beijomes  much  wasted,  for 
mmfiutiiit  of  the  enlarged  liver  and  outwanl  bulging  uf  ihu  right  lower 
rilki  to  be  easily  visible.  The  edge  feels  hard,  and,  from  the  pri.*sence  of 
several  carcinomatous  nodules,  is  often  irregular ;  the  nodules  can  bo  felt 
ulfio  on  as  much  of  the  upper  and  anterior  sui-face  as  comes  below  the 
ribs  so  that  tho  whole  organ  feels  irregidar,  knobby,  and  hard. 

In  niro  cusati  the  noilnles  can  bi^  made  out  to  be  umbilicated,  and  if 
this  be  ascertained  it  i.<i  ah«oli)tcly  diagnofttlc  of  cancer :  ocoisionally,  if 
they  ai-e  either  growing  or  degenerating  ver>-  rapidly,  they  are  soft,  and 
give  an  obscure  sense  of  fluctuation.  Sometimes,  too,  a  iiib  cm  )«  )>oth 
felt  and  heard  over  the  liver.  This  indicates  either  some  local  peritonitis, 
or  the  presence  of  a  canoeronti  noilnlc  in  the  parietal  peritoneum  against, 
which  a  canccroiia  nodule  in  thu  livur  is  ridibing.  Before  deciding  that 
a  liver  ia  not  carcinomatous,  the  patient  should  aJwayx  be  nnule  to  lake  a 
deep  inspiration,  for  this  may  rcvc.il  a  no<|ide  that  «*ouId  otherwise  remain 
hiddc^n  under  the  riks.  Sumcttnici  the  t^ancer  grows  ^irj  iujil  tliat  the 
onlargtinieni  uf  thti  Hvlt  may  bo  watclusl  fntni  week  tit  week ;  and 
occasionally  the  whole  organ  etdarges  even  mure  rapidly,  and  individnul 
nodul<-s  may  become  more  prominent  within  a  day.  This  is  vorj  strong 
evidence  in  favour  of  cancer,  and  indicates  considerable  haemorrhage  into 
the  liver.  In  ii.  few  insuinces  the  nodulL-ti  sluwly  get  smaller  as  thoy 
undergo  degenenitioii.  Fn  rare  cases  iht;  new  growth  infdtmtcfi  the 
whole  liver,  wliich  is  then  entai*ged  and  hanl ;  but  no  nodules  can  be 
ffllk  Another  important  sign  is  ungible  distension  of  the  g»ll-hhuldor, 
which  indicates  that  secondarily  enlarged  glands  arc  pressing  on  the 
common  duet.  It  hus  already  been  mentioned  that  the  nnibiliciu  is 
often  affecteil,  and  during  life  it  may  be  hard  and  ojdarged. 

The  patient  usually,  but  by  no  means  always,  complains  of  pain  in 
the  region  of  the  liver,  both  back  and  front,  due  probably  to  sti-etthing 
of  the  cajwule  or  to  some  local  perit<initi** ;  and,  esi)ecially  when  this  has 
occurr«d,  the  organ  in  tender,  and  he  aiLflers  from  a  cutting  pain  when  ho 


coughs.  Pain  U  ofieo  referred  to  the  riglii  8houldcr-jt>iiit,  a  jioint  of 
coneiclvrnblc  dia^iostic  importance,  and  it  muy  go  down  the  rigbt  arm. 
1  luiv<^  liiul  but  little  L>x|>«riuiico  U>  hIk'w  wlietlier  tliu  lcK.'a1i)iL>(l  ctitancoiiB 
iciideriit'tMt  is  of  iitiu-h  iui(KjrUmct;  in  w»iicer  of  the  liver.  Pi-obahly  not, 
for  the  (Mticnt«  ai-o  very  ill  and  weak,  and  the  tender  areas  due  to  the 
primary  disease  iimv  wrll  overlnp  thoi>o  due  to  impticanon  of  the  liver. 
When  the  liver  t»  very  Uirge  the  patient  cxix-rienccs  a  sense  of  fulness 
ami  dragging  in  the  right  hypocbondniim. 

About  ha]f  the  patientti  who  during  h'fe  present  ftymptoDis  of  cnr- 
cinoma  of  the  liver  are  jaundiced ;  and  this  nearly  AlwavB  lueaue  that 
enlarged  cJircinoinatous  glands  in  the  transvei'se  fissure  are  pressing  on 
U)«  common  liile-ilnct  -.  hut  in  some  cases  the  pressiire  is  ihie  to  the 
primarj-  growth,  e«pcciiilly  if  it  he  in  the  heiid  of  the  (mncreas ;  nnd 
uc'-aaioniilly  t-nimgh  nf  the  htipatic  dneU  in  the  liver  may  \n:  C(im|)reK£vd 
by  nodules  of  nevr  growth  for  jaundice  to  appear,  and  then  the  patient, 
although  jaundicetl,  may  have  hilc  in  the  stools.  Or  there  may  be 
prinuiry  canner  of  the  liilu-diicLs  (p.  249).  It  is  extrmiiuly  important  to 
l>par  in  mind  that  1>y  fur  the  most  freipient  uaiiM^  of  loiij^-titJiriding 
jautidiox  ia  cancer  of  the  liver,  which  al»o  produces  deeper  jaundice  ihan 
Any  oliier  common  diseano  ;  thus  pnticnt.i  »iit)'ering  from  c;incei-  ]iteseDt, 
in  the  most  exti'eme  form,  the  symptoms  due  to  circnhitiun  of  bile 
in  tfao  blood  and  to  it«  absence  from  the  intestinee.  The  jaundice,  too, 
ia  permanent ;  the  only  exceptions  to  this  rule  are  those  excessively  rare 
CMM  iu  which,  allhough  the  patient  hius  Ciuicer  of  the  liver,  the  jiiiindice 
is  due  to  a  gall-stone  in  the  common  *Iuct,  which  is  either  paejtfd  on  or 
sli|»  Ixick.  The  skin;  deeply  and  wlowiy  stiiincd  by  bile,  gradually 
becomes  more  luid  more  green,  and  ultimately  as^iimes  a  pcentiar  earthy 
dark  green  tint,  which,  espccuilly  if  the  [>atient  he  aged  and  wasted,  is 
alnioAi  diagnostic  of  cancer  of  the  liver.  The  other  effecis  of  bile  in  the 
blood  are  also  evident.  The  urine  is  very  dark  and  has  a  yellowish  froth, 
the  numerous  scratch  marks  shew  the  intense  pniriliiR,  the  bitter  taste  in 
the  mouth  i.-^  vrry  unpIeiiHant,  t]i»  xwrjit  may  Iw  btln-Nfjutied,  nnd  if,  ns 
often  happens  fnmi  Min.'ondiiry  gniwiliK  in  thi;  lungH,  the  [latient  guts 
broDchitis  or  pneumoni;i,  the  expectoration  may  be  yellow.  Sometimes 
the  pulse  in  slow;  in  mre  cimes  ihif  patient  may  complain  of  xanthupsy, 
and  occnaioimlly  [utrhea  of  xanlheta»nia  ai>iH'ar.  The  iisnal  cause  of 
death  in  bile-[)oisoniug,  or  cholaeiniu  aa  it  is  named.  In  such  cases, 
allhough  the  end  may  be  I'apid,  usiuUIy  the  patient  gradually  becomes 
more  and  more  drowsy,  with  in  rare  caaes  an  occasioua]  convulsion  ;  day 
l^  day  bis  conm  slowly  deepens ;  bis  breathing  becomes  sbnllower  and 
shallower  :  ut  lont  lit*  cannot  be  roused,  and  BometiniL»«  for  day*  Ijofore  he 
passes  away  a  superficial  observer  might  think  that  death  had  already 
uken  place.  There  are  few  things  more  characteristic  in  medicine  than 
to  sec  an  aged  gray-baircd  paticnr  extremely  wasted,  with  drv,  dark 
green  skin  hanging  in  !o*«e  foUh,  lying  perfectly  still,  so  drow«y  that  he 
is  more  dead  than  alive.  If  we  turn  down  the  bed  cloth tw  the  liver  may 
be  seen  deforming  the  shape  of  the  alMiomen ;  and  it  will  1>6  noticed  that 
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the  Bheeta  are  stamed  yeHov,  either  from  urine  or  sweat  The  absence 
of  bile  from  the  iiucstinc  caiiiios  iiidigcslioii  and  const ii>ation,  the  motions 
arc  pale,  they  smeU  horribly,  and  contain  tntu-h  utidigesU-d  fnL 

Aathors  diffKr  a»  to  the  frequency  of  JiHcites.  For  my  own  piirtt  I 
think  that  it  is  not  *o  oommon  or  jmindice,  iiiul  that  it  usually  cornea 
late  in  the  caso.  It  may  occur  with  or  withutit  jiiundici>,  the  two  beingl 
associated  in  only  about  20  per  vent  of  all  cases  of  cancer  of  the  liver 
diagnosed  as  such  during  lifu.  The  fluid  is  oloar,  iL  is  often  stainvd 
yeUrtwifih-ffTfeii  hy  bilo,  and,  if  any  of  the  8u|>oi'ficial  hepatic  groirtha 
hmw  bled,  it  mjiy  contain  blood.  Imiamiich  as  ascites  may  be  ahseut 
when  there  has  been  coneidurablu  [ii'vssun:  on  Ihf  (.'onimon  liiliMliict 
which  the  portal  vein  lies  so  tniar,  it  «*■(.•««  reasonable  lo  doubt  wbotber 
it  is  duo  to  pressiu'e  on  this  vein  ;  especiidly  us  I  h.ive  elsewheiy  (p.  165) 
brought  forward  evidence  that  in  {wri hepatitis,  in  which  disease  ascites  is 
often  such  a  prominent  foiitni-c,  it  is  proliably  due  to  chronic  peritonitis^ 
I  think  carefully  nwule  iuito])eiii;.s  wilt  t^hew  that  in  many  caM^«  at  least 
cancer  of  the  liver  in  which  iwrihw  is  prr-Hent  there  is  also  chronie  |«>ri- 
tonttis  due  to  malignaiit  niMliiU'-s  in  the  |>entuneum.  The  amuuiil  of 
ascitic  fluid  is  very  variable,  and  occajtionally  paraconiesia  is  re>i^iure 
Afl  iho  quantity  increases  the  pain  oft^ju  lessens,  and  the  obeen^j  mayl 
God  it  necessary  to  mak[i  a  sudden  doep  depression  in  the  abdominal 
[tHrietes  in  onler  to  feel  tbn  livQr^ti>  dt|>  for  it,  hk  tbo  jdirase  is. 

Ociuisiimally  the  growth  extends  through  the  Uiaphntgin  and  soLs 
up  rigb^Bide<l  pleui-itic  efTusiun.  'I'ho  ediued  fluid  is  then  usually  blood- 
Btiuned,  and  in  tiuite  exceptional  cases  an  cmpyettia  nmy  form.  Kven 
without  pleiind  effusion,  if  tho  liver  be  vory  large,  we  find  phvHical  signs 
of  compression  of  the  Utwitr  pait  of  the  right  lung.  The  weight uf  the  liver 
may  also  han]|>or  the  circulation  through  the  vena  oiva:  if  so  the 
superficial  ab<]ominal  veins  will  shew  up  as  prominent  dark-blue  cords 
on  the  d»rk-grcon  wasted  »kin.  'I'liroiniMwin  nmy  take  place  in  either 
internal  napheim  vein,  and  towards  the  ond  of  the  easeii  li Lite  albuminuria 
may  appear.  The  R])leen  is  very  rarely  enlarge*!.  As  in  oiany  other 
diseases  of  the  liver,  the  urine  may  t>c  loaded  with  lithates  and  may 
contAin  a  considerable  amount  of  urobilin ;  and  as  in  cancer  of  other 
organs,  we  occasionally  meet  with  indicanuria.  Sometimes,  as  in  almost 
any  intra-ahtlominal  maligtiant  disease,  the  glands  aborc  the  left  clavicle 
are  infiltrile<l  with  growth.  Kapidly  growing  earcinnma  or  sarcoma  of  the 
liver  is  often  associated  with  an  evening  temperature  of  between  90*  and 
lOr  F.  As  with  carcinoma  anywhere  there  may  be  a  considerable 
diminution  of  re*!  cells  and  haemoglobin  t^^getber  M-ith  a  slight  increase 
of  whito  cells.  I  lia\«  H>en  a  t-asc,  in  which  the  evening  teni[ierature  was 
usually  103^  F.,  wilb  a  leucocytx^wis  uf  ld,000,  chiufly  gKilymnrphoniiolfiara. 
Rigors  rarely  occur  unless  gall-9t<mea  or  other  complications  an  present 
together  with  the  gi-owth.  Some  patients  suffer  from  an  annoying  reflex 
dry  cough.  When  cancer  is  discovered  in  tfau  liver  a  thorough  aearch 
niuflb  lie  matle  for  (he  primary  seat. 

Prognosis.^lf  the  iliagnoais  is  correct,  death  it  inevitable.     Usually 


all  u  over  in  leas  than  six  months.  Somtitimes  patients  dio  very  rapidly, 
•Ton  in  a  few  weeks.  I  once  hjtd  under  niy  cjvre  a  patient  who  only 
began  to  complain  of  weaknofts  six  weekst,  anil  giivc  up  wnrk  three  weeks, 
bofore  dt-'jith  ;  yot  he  became  rapidly  jaiituliced,  and  his  liver  weighed 
nineteen  pounds.  On  the  othor  hand,  life  may  he  piulon^al  for  a  year 
(and  fiome  authors  say  oven  longer)  after  the  symptonia  have  declai-ed 
themactves  ^  it  is  a  point  of  considerable  importance  that  at  any  period 
the  condition  of  the  ptttient  may  remain  .statiuni).ry  for  weeks  together, 
and  under  careful  dieting  and  rest  in  WjI  even  impnivu  fitr  a  time.  I 
mice  waw  a  cler^-xmtn  in  whom  this  TeKpite  iH^curreil,  and  the  friends, 
much  to  the  iinnoyance  of  the  medical  attendant,  persistently  spread  the 
report  that  the  diikgnosis  initst  be  Incorroei.  My  experience  of  malignunt 
diseaae  certainly  is  tlint  if  after  a  thnrrmgh  cxamiiiHticm  wt*  htivi-  tuitisticd 
otirselvee  that  the  patient  is  suffering  from  it,  we  oin;ht  to  hesitute  very 
much  Ifofore  we  sun-ender  thit<  diagiio!>is. 

DIagrnosls. — If  this  root  principtdly  on  the  |)hysical  cxamintttioa  of 
the  liver,  many  falLiciea  beset  its.  One  is  ihat  the  Hvcr  miw  aiti>Dttr 
irTe>iiitarly  enlnrged  when  it  is  normal,  arnl  the  apjiarent  enlargement 
may  be  due  U>  hfirdericil  faeces  in  the  transverse  colon,  wliieh  is  tender 
ti'om«ttie  onieniia  ttet  up  by  them.  Bright  gives  eiome  excellent  instances 
in  point  in  his  memoir  on  abdominal  tumoura.  Au  enema  nill  generally 
clear  up  this  misUika  I  have  ^een  tnmtiTtr»  of  the  Htmiutcli  and  also 
the  ihicktMied  pnrkt^n^d  onmntun)  that  itt  fuiuid  in  i^limnic  peritonitis, 
whether  simple,  tuhercnloiut,  or  rancennis,  conKidrnul  U>  lie  the  thickened 
induraied  edge  of  a  liver  aft'ected  with  cani^er.  A  eaieful  c^^nsidci-ation 
of  the  shape  of  the  tumour,  the  detection  of  the  edge  of  the  liver  above 
it^  iuid,  in  t-he  iniao  of  hii  i)ni(>niiil  tumour,  thu  discovery  uf  resonance 
betwuen  it  and  the  liver,  togelliLT  with  a  proper  (-stimation  of  oil  thu 
symptoms  of  the  case,  should  iisuiilly  prevent  this  error.  I  have  also 
known  a  renal  eulargemont  ascribed  to  the  liver ;  itnd  in  all  such  cases  the 
error  has  been  largely  due  to  fgrgetfutncss  that  hh  tho  stomsicli,  the  kidney, 
and  tht!  ,colon  to  whirh  the  omenlum  is  atlaelied,  touch  tho  liver  they 
may  well,  like  the  edge  of  it,  ra»ke  a  considerable  excuiKion  duiing  tleep 
breathing.  Then,  again,  tumoiini  m  the  w»ll  of  the  HlxUnnen  occasionally 
lead  lo  mistakes,  or  tho  liver  may  appear  enlarged  when,  in  reality,  its 
■lie  is  unalt'ered.  For  example,  it  may  have  droppt^'d  down  a*  a  i>art  of 
a  general  visi-i-roptiisiB,  or  it  may  Imj  prcRsed  deiwn  by  Incing,  or  by  an 
abeceas  hetwoen  it  and  tho  diaphragm ;  a  i>1eiiral  or  il  iiericaniial  effusion 
has  to  be  very  large  to  depress  the  liver ;  or  the  line  of  he]»Rric  dulness 
may  bo  higher  in  thi?  ciii!.''i  than  normal,  hecaiiHc  the  liv»'r  is  pressed  up  by 
ascites  or  some  large  intniidKlumirml  tumour,  but  thiu  \n  vi^rv  rare,  for 
naturally  the  ahdouiinal  wall  itt  ex^uinded  and  the  inte«itino  is  e<mii>ressed 
l^jfore  the  diaphtagui  is  pressed  upwaixis.  I^istly,  an  eid<trgemerit  of  the 
liver  may  be  concealed  by  tynipiinites  oremphyseina. 

But  even  when  we  huvo  eviidc-d  all  these  fiillucius,  nur  difiicnlties  are 
by  no  means  at  an  end.  Often  ihore  is  no  easier  duigiiosis  in  medicine 
tbaj)  that  of  canct-T  of  the  liver,  but  in  those  cases  in  which  the  primary 


growtli  ciinnot  1>t>  (mimi  it  uiftj-  be  very  diHiculi ;  and  if  at  the  suine  tim« 
toe  liver  is  not  enhirgetl,  it  may  lie  ulmoat  impossible.  Fortunatdy  »ucb 
a  combination  is  rare,  unleaa  tho  aimroroiw  dojKwit  in  the  Hver  is  limited 
to  »  ievf  small  ihkIuIcs.  lii  the  only  sjM'^clmeii  of  contracting  rarcinanui 
wo  hiive  in  tho  Museum  at  Gtiy's  llogpitnl  there  waa  a  prinutry  jrrt>wth  in 
tho  breast  At  the  bedside  tiio  question  nearly  alvrays  takes  this  form : 
Is  thw  patient^  wh«  ha»  no  decided  cvidonce  of  any  primary  miiiignunt 
dwoaisi-  iind  whose  liver  is  enlarged,  suffering  from  malignant  discjise  of 
ill  The  liver  may  bo  enlarged  not.  .nily  by  malignant  disea^o,  but  alw 
from  passivo  veuQiis  engorgement,  a«  in  heart  disease,  the  active  coo- 
geation  of  hot  wuntries,  malaria,  yellow  fever,  leukaemia.  HcHlgkin's 
disease,  paruicious  miaemia,  diabetes,  fatty  liver,  hydatid,  iropicftl 
aliSL-CM,  the  single  Inr^jij  aliswss  of  thost!  wlio  have  nnvcr  Ikjcu  abroad, 
stippumting  hydatid,  uctiiuimycosis,  tnborcul<m»  ab«;e«a,  obetruction  of 
the  common  Ijile-duct,  lardaceous  diseaae,  hypertrophic  cirrhoeis,  eongenital 
»nd  acqnired  syphilis ;  moreover,  in  penhepittitis,  if  tlie  capKulc  be  very 
thick,  it  may  apptar  a  littlt;  enlargiid.  Tho  majority  itt  these  diseaaoa 
never  prwseut  any  dlfTiculty;  hut  thu  big  cirrhotic  liver,  the  ftypbilitiu 
liver,  and,  more  rarely,  obscnictton  of  the  common  bilc-iiact^  or  hytUtid, 
often  give  rise  to  much  beaitation. 

The  lai'ge  ciiTbotJc  liver  is  uniformly  \nrgv,  and  the  pidpabte  DoduIcA 
on  the  Bunaoe  of  it  are  Bnialb  .Sir  William  J^nnor  says  that  if  any 
of  them  appear  bigger  thim  a  cherry  the  case  cannot  be  cirrhosis ; 
tbey  aro  never  umbilicated,  and  neither  they  nor  the  whole  liver  ever 
tangthly  increase  in  size  in  a  few  days ;  and  although  pain  and  tenderness 
?n«y  W  present,  neither  of  these  is  as  severe  as  it  nsually  is  in  cancer. 
Althimgh  jaundice  is  seen  only  in  about  half  the  caneH  of  growth,  and 
in  about  the  same  proi>ortion  of  tho  cases  of  large  cirrhotic  liver,  this 
symptom  is  often  the  very  means  of  establishing  a  diagnosis ;  for  in 
cirrhosis  the  jaundice  is  not  commonly  very  deep,  and  it  idwiiys  remains 
yellow  ;  but  in  cancer  it  soon  becomes  intcnae,  and  alo«*ly  cliangiiB  lu 
the  characteristic  deep  dirty-grr<^n  colimr  already  diwrrilned.  A  patient 
with  malignant  disraiKe  often  dii-a  ttoon  after  the  occurrence  of  either 
jaundice  or  ascites,  but  he  may  live  majiy  months  ;  on  the  other  hand,  the 
aupt-rvenlion  of  these  cymptoms  in  the  large  cirrlmtic  liver  uaiudty  point* 
to  death  in  tt»s  than  ten  weekn.  The  olwtmction  to  the  tfow  of  bik-  is 
never  great  Einongli  in  cin-hosin  to  caiue  distension  of  the  gidl-blarlder  or 
definitelv  rlay-cohmred  stools,  so  that  either  of  these  symptoms  woidd 
turn  the  scale  in  favour  of  malignant  disease.  The  spleen  is  enlarged  in 
rather  more  than  liaU  the  casus  of  enlarged  cirrhotic  livers,  and  but  rarely 
in  malignauL  dit*ea«e.  Hegai-d  must,  of  course,  bo  piud  to  the  history  and 
the  age  of  tho  puticnt  and  to  the  lack  of  any  otlier  evidence  of  alcoholic 
poisoning.  Tho  aspect  of  the  patient  and  the  dryness  of  the  skin  may 
suggest  cancer,  )>ut  we  must  remember  that  wasting  may  be  extremely 
liuirke<l  in  cirrhosis.  Tho  discovery  of  an  enlarged  gland  above  the  left 
clavicle  or  of  the  primary  seat  of  the  growth  is  direct  evidence  in  favour 
of  cancer. 


The  diagnosts  hetwoeii  malignant  disease  and  syphilis  m»y  be 
Hiffii'iilt,  Acqnired  »r{i1iiii8  Icatls  to  the  fornanlioii  in  the  liver  of  dcixwits 
of  fibn>iil  ciMue  ntid  gummas.  As  the  foi-iner  coDtmct  and  the  lutler  iU'e 
abAorbed,  ecar-Uke  deprMsions  nutrk  the  surface,  and  between  them  the 
unaltered  liver  subetance,  vhicb  has  undergone  compensatory  byi>er- 
trophy,  projects,  and  these  nodules  of"  bcnithy  liver  imd  those  of  ixn- 
aliMirh«I  gummas  cause  the  livor  to  be  coverwl  with  Iiimi*  of  all  sizesi, 
giving  the  wboh]  nr^an  on  pKysicnl  cxiiminatinn  a  tlium  ri'semblMncit  to 
a  cunc-eroiu  liver ;  this  is  tlie  more  ombarraasing  as,  from  syphilitic 
lardncoous  disease  of  it.  the  total  eidargement  m.\v  be  quite  as  groat  as 
is  luiialty  the  case  in  he[iatic  mnrer.  It  is  concinvalilo  that  the  ghuids 
in  the  transverse  fissure  might  l>e  ninuh  enlarged  fnuii  gummatous  change 
— and  T^e  have  a  specimen  in  Guy's  Uospital  Museimi  shewing  this  ;  if  so 
they  might  press  on  the  common  bile^uct  and  cause  jaundice  and  di»> 
t«ii-)ion  of  the  gnlbbladder,  but  gummatous  and  lardnoeous  diseases  of  the 
lymphatic  glands  arc  pathological  curiosities:  if  then  the  patient  bo 
j/mitdicvd,  or  his  gall-bladder  distended,  it  is  all  but  cert^iin  that  the 
enlargement  of  his  liver  is  not  i^'phititic.  It  is,  too,  within  the  ninge  of 
ponjoiliiy  that  in  the  same  patient  syphilis  might  not  only  distort  the 
liver,  Imt  also  cause  perihepatitis  and  chronic  poritonitis,  and  so  imbice 
nscitas  ;  however,  not  only  is  it  extremely  unlikely  that  two  rare  results 
of  syphilis  should  be  present  in  the  same  case,  but  the  perihepatitis  would 
smooth  ox'er  the  syphilitic  irrcgidaritiea  on  the  Uver.  In  a  case  of  doubt^ 
therefore,  ascites  is  very  strong  evidence  in  favour  of  cancer.  Other 
points  of  distinction  are  that  syphilis  tiever  cntises  the  rapid  enlarge- 
ment of  tlie  whole  liver  or  its  nodules  thni  may  ocrnr  in  cjini?er ;  on  the 
other  hand,  in  canc^er  we  never  get  the  miirkud  tliminution  of  both  that 
occurs  in  syphilis,  especially  in  cases  under  treatment  by  iodide  of 
l^itjisaiimi.  The  liver  attains  n  much  greater  size  in  cancer  than  in  syphilis. 
Pain  and  t<:^iidenie>i&  arp  not  km  extreme  in  syphilis  as  in  esiim^.  Knpidity 
and  great  severity  of  the  gdofml  symploms  are,  of  course,  much  in  favour 
of  cnncer  ;  and  I  need  hardly  add  ttiat  a  cireful  search  must  )>e  made  for 
other  signs  of  syphilis.  In  congenital  syphilis  the  liver  may  exactly 
reaemhle  tfast-  of  n(X(uired  syphilis,  but  as  it  is  always  met  with  in  young 
adults  or  children  it  ie  not  likely  to  Iw  confused  with  malignant  disease. 

Cases  in  which,  owing  to  non-malignant  obstruction  of  the  duct, 
bile  tfi  ret-'tine'l  tn  the  liver,  causing  it  to  bo  enlarged  and  the  patient 
to  be  jnundicfd,  sometimes  present  very  great  ditlicnity.  Sometimes 
gikll-sUmes  hare  set  up  chronic  inflammatory  thickening  outside  the 
common  jiml  cystic  ducta.  Bright  recorded  a  remarkable  instjinco 
in  which  the  parts  about  the  entrance  of  the  common  <luct  into  the 
duodenum  were  thus  hardened  and  matted  together.  The  common, 
hepatic,  ami  cystic  ducts  were  dilated  to  the  size  of  a  healthy  gall- 
blnddnr ;  and  the  gall-bladcler  was  so  ilihited  thai,  hoth  during  life  luid 
after  death,  it  almost  reached  the  nrnst  of  the  ilium.  The  ducts  in  the 
liver  wore  dilate*!  into  a  number  of  vesicles.  The  pancreatic  duct  was 
also  much  dibite<i.     The  patient,  a  woman  aged  fifty-six,  gave  a  history 


of  H]ijisinodic  pains  five  years  before  admission.  She  iraH  jaundiced  and 
had  f^reiit  bopiuic  pain  and  pale  stools  for  four  and  »  half  months  before 
sho  died  droway  from  clioLncmuu  She  waii  very  iiick  and  waited  much, 
but  the  jaundice  waa  never  of  an  olive-gi"oen  colour  ;  in  fiict,  it  was  »t;iC«d 
to  bo  brilliant  a  few  days  before  hot  death.  I  saw  a  lady  aged  nliout 
sixty  ^tho  b'id  sulFuriHl  fnim  ^all-ntonefi  yeJint  b^fon^  Hur  present  illncM 
ooniiigcod  of  some  loss  of  flctsh,  much  hep^itic  pain  and  tenderness,  enlar£;e< 
mcnt  of  the  livef,  jmimlicc,  vomiting,  constipation,  and  white  stools.  Here 
thudiMyfitwisilay  between  growth  and  iniiamnia(-ory  thickening.  Afurtingbl 
Iwfore  dnath  tbe  jaiiiidlcD  difiappcared,  bnl.  a  day  or  two  afterwards  symp- 
toms of  pyjiemia  set  in.  At  thu  autopsy  there  wiia  so  much  inflammatory 
thickening  on  the  under  surface  of  the  Itvor  that  it  tuck  some  lime  lo  di9- 
cover  tho  gidl-bladder ;  this  was  sloughing,  and,  cxcrpL  fur  a  gall-stone, 
empty.  The  common  and  hepatic  ducts  were  onornuiUKly  dilated,  and  in 
the  former  lay  a  gall  Htone  easily  movable  ;  und  no  doubt  tbo  accidental 
shifting  of  it  led  to  the  disappearance  of  the  jaundice.  The  liver  WM^ 
studded  with  minute  absccs»c«.  The  main  ^toint^  of  distinction  between 
cancer  of  the  liver  and  nonnudignant  obstruction  of  the  biliary  passage* 
are  that  in  the  latter  case  the  patient  does  not  look  as  though  she  were 
suffering  from  cancer ;  the  hepatic  enlargement  is  uniform,  never  so  great 
as  it  oiUn  is  in  cancer,  and  the  jaundice  does  not  become  dark  green.  If' 
it  disap]>ears  for  a  lime,  tbi.s  probably  means  that  a.  gall-Htone  has  ebifted 
its  ]in)titioii ;  thai.  tli(>  jaundice  of  nincer  ehonld  diH.-Lppcar  i^  ulmoat  un- 
known. UKually  a  guIl-Btoue  im^wcted  in  the  common  duct  does  not  give 
rise  to  dunsu  intlammatory  iulhcwiouK  around  it.  Ilie  |iiUieiit  hardly  ever 
dies  solely  from  its  impaction,  as  it  generally  occupies  that  part  of  the 
duct  which  lies  iti  the  mill  of  the  duodenum,  ami  from  that  position  it 
ulceratds  it(i  way  into  the  duiKleniim  and  the  jaundice  disajipears.  When 
we  are  in  doubt  whcllici-  a  |>ationt  ban  an  inijiactcd  gjdi-stonc  or  a  malignant  i 
growth,  e.xploratioii,  if  done,  nearly  idways  reveals  a  groMlh. 

Hydatid  of  the  liver  seldom  gives  rise  to  diilictilty,  for  usually  the 
tumours  are  only  one  or  two,  and  they  ai-o  smuotli,  regular,  not  tender, 
cause  iicithor  pain,  jaundice,  ascites,  nor  noneral  emaciation,  and  may  give 
a  thiill.  There  is  no  leiicocytoais,  but  there  may  be  eof^iiiophilia.  It  is 
extremely  rare  for  a  hydatid  tumour  to  press  on  a  bite-duct,  and  so  lead 
to  jaundice,  which  is,  however,  occastonully  cauncil  by  the  rupture  of  a 
hydatid  cyst  inlo  the  bile-duct.  Such  a  case  may  be  extremely  difltcult 
to  diagnose,  but  our  chief  guides  will  be  the  suiiilen  onset  of  jaiuidice. 
the  physical  examination  of  the  liver,  and  the  ab«ence  of  wasting  and 
pain.  The  exogenous  form  of  hydatid  may  form  multiple  tumours,  and 
these  and  the  multiple  tumours  formed  by  the  alveolar  variety  may,  if 
they  happen  to  cmso  jaundice,  give  rise  to  great  uncertainty.  But  they 
are  tio  ran'  Lbat  it  will  be  utiottssan'  to  think  of  them  in  those  inKtiinces 
only  in  whi<^h  the  jvge,  the  absenue  of  wasting,  and  tho  long  duration  of 
Iho  illness  lead  lo  the  conclusion  that  the  case  cannot  be  one  of  cancer. 

Dr.  J.  \V.  Kussell  reminds  us  that  torgetfulness  that  pyrexia  may  be 
flwociated  witli  new  growth  liaa  tei)  to  unnecessary  opcratiuuH  on  the  liver. 


If  pynxin  ia  preflonl  n-iiti  giowth  the  diurnal  T&riation  is  not  iLsually  as 
vxteusive  na  when  piu  exists;  but  1  have  s&en  a  case  in  which  hum  thu 
tW'l  of  thu  liver  thurc  wn»  littlu  doubi  that  the  patient  bail  malignant 
diiH»tao  of  the  organ,  but  the  wide  fluctuiition!^  of  tomjiemturo  together 
with  ctinsidomble  leucocytoeis  led  ono  doctor  lo  suggest  Abscess.  At  an 
exploraton'  opei'ution  growth  wa.i  found. 

Treatment — This  can  only  \k  |w.IIiativc.  Morphine  may  be  given  to 
relieve  iho  [xtiti.  and  sometime)!  the  prurituit  is  so  intnu'tnble  that  it  yields 
U>  nothing  else.  This  syntptom  is  often  most  ilistri^j'sing.  Porhajw  jiilo- 
cjLriiin*''  ~4uhciitaneousIy  or  wann  ajkatini-  hathfl  are  the  next  bc^t  remedies. 
Ooustipation  and  vomitiiip  should  be  irti-ated  on  onlinarj*  principlet* ;  for 
the  latter  it  is  often  of  great  sen-ice  to  wash  out  the  stomach.  The  a-scil^fs 
may  reijnira  jinniceiitesii).  A  few  Burgeonii  have  excised  a  caiiecrous 
nndide  fn>m  the  livtir,  hut  fiuilabk  nises  uuikI  be  excessively  rare.  Cnllen 
lifts  published  a  summary  ol"  1 7  caaea  in  wliich  tumours  of  the  liver  have 
l»o«n  operated  upon  between  the  years  1803  and  1903.  Nuarly  all  were 
angiomas ;  out  of  15  in  which  the  ajje  was  stated  U)  were  forty  years  old 
or  under. 


pRUiAJtv  Caiu^inoma  OF  TltK  !.IVKH. — Thero  is  no  doubt  that  many 
CM6»  formerly  regarded  as  instjinccs  of  primary  carrinonia  of  the  liver 
were  examplos  of  socomlary  growths  in  that  organ. 

During  the  thirty  seven  yoare  If*70-I906,  hoih  inclusive,  24  un- 
doubted cAsos  of  primary  hepitic  carcinoma  have  been  seen  in  tho 
|joet-mortem  room  of  Guy's  IJospittl,  and  about  18,500  post-mortem 
examinations  hare  been,  made.  Therefore.  0'13  per  cent  of  all  the 
persons  who  die  in  a  largo  hospitjil  succumb  to  primary  carcinoma 
of  the  liver.  Eggel  gives  the  pn)iM>rtioii  tut  rather  teas.  The  ratio 
of  undoubted  primary  to  secondary  carcinoma  of  the  liver  is  about  1  to 
21.  During  these  thirty-seven  years  there  were  a  very  few  awes  in  which 
the  growth  was  by  some  regarded  as  primary  in  the  livtr.  althuugh  many 
other  orgauH  wen<  aflW-ted  ;  liiit>,  injk^miich  na  ihu  primary  seat  of  these 
cftfles  must  tci  Kome  exUint  lie  a  matt«T  of  conjecture,  they  hare  not  been 
used  as  a  haws  for  this  accoujit.  Frerichs  gives  the  proportion  of  primary 
malignant  disease  of  the  liver  (without  growth  elsewhere)  to  other  cases 
of  malignant  rlinejiHCof  the  liver  as  1  tn  Ti ;  lint  the  iJost-mortem  examina- 
tiouH  of  all  his  cascK  were  miidc  prior  to  I8IH,  and  I  think  it  prol>able 
that  tmprove<l  systematic  methods  of  careful  search  for  the  primary  scat, 
ami  the  fact  that  Krerichs  does  not  allude  to  the  possibility  of  the  primary 
teat  being  in  the  gall-bladder  or  bile-ducts,  will  explain  the  difference 
between  a  proportion  of  1  to  Sand  1  to  21.  Tho  imporUinco  of  the 
gall-bladder  and  biliary  passages  as  seata  of  primary  malignant  disease  is 
shewt)  by  the  figures  collected  by  Dr.  N.  F.  Ticehurst;  among  11,031 
autopeies  at  Gtiy's  Hospital,  45  examples  of  primary  cancer  of  the  gall- 
hladdcr  (in  43  of  these  gall-stones  were  proseTii)  and  lii  examples  ol 
primary  cancer  of  the  ducts  (in  1 1  of  theso  gall-atoncs  were  present). 

Tliere  are  four  forms  nf  primary  t-jincor  of  the  Uvei'.      In  the  most 


common  form  tfao  tiuw  growth  is  (l()[xi8ile(l  in  riodutus,  urn)  tlie  wholu 
liver  exactly  reseroblea  the  organ  when  tlie  sent  of  secondary  (lfl|ioaitB. 
la  Kggel'a  aonen  GIG  per  ceiil  fall  into  ttiis  gmu}:,  and  tlie  |>rDporUon  ii 
about  the  same  in  the  cases  from  Uu.v's  Hospitul. 

In  another  form,  oflen  called  maxsivo,  the  jfrowth  consists  of  one  Inrgc 
tumour  in  the  liver.  A  very  good  instance  is  recorded  by  llright  in  liis 
memoirp  on  iibflomiiml  tumours ;  "  the  tumour  vrithin  the  liver  wns  the 
size  of  an  adnlt'nt  head  .ind  of  rounded  form."  It  whk  in  the  loft  Uilie  of 
the  liver,  and  many  of  the  i-fcoidod  ciwes  hi»ve  begun  there.  Schucppel 
states  that  such  ;t  grcju-th  may  destroy  hiilf  the  liver,  that  caaeoiis  degenvni- 
tion  and  liat^nmrrhages  in  it  are  raiiimnii.  Uut  that  the  |>tirtal  jrhmdH  are 
not  often  enlirged.  Among  tho  ca«es  fnun  Ony's  there  wcm  two  in  which 
one  cniicerous  mass  was  hiige,  and  tho  rest  irere  quite  amall ;  so  that  these 
coacfl  perhaps  belong  more  to  this  group  tlum  to  the  firsu  l^ggel  tinds 
33  {Mir  cetit  are  of  thin  miuwive  variety. 

In  tho  third  group  the  cuneer  cuIIh  arc  uniformly  diffuBod  thruugh 
the  liver,  and  thore  is  a  great  increjiac  of  fibrouB  tissue  in  all  directions. 
This  often  contrnct-s,  so  that,  although  at  first  the  liver  is  larger  thao 
norraiil,  later  it  may  l»c  vraaller.  Among  Kggcl's  103  ciisen  e<jllpctcd 
from  liLernture,  l'J'4  per  cent  belong  to  this  grou[>.  In  'i  cases  from 
Guy's  belonging  to  this  group  the  livers  weighed  re«|)ectivel/  160, 
62,  and  36^  oz.  In  tliese  cases  the  organ  is  very  bard,  retaiita  its 
shapcf,  and  looks  like  a  course  cirrhosis,  the  nodules  varying  in  size 
from  a  pea  t/j  a  cheny.  When  cut  it  also  resembles  cirrliosis,  for  there 
are  wide,  white,  vnHcutar  bands  of  connective  tissue  running  through  the 
oi^n,  the  gland  tissuo  between  them  has  -vanishei],  and,  acc^inling  to 
Schucppel,  in  an  extreme  case,  every  hepatic  acinus  has  Iwcn  replac-ed 
by  one  of  cancer.  On  scraping,  sotne  whit*  fluid  may  be  obtained; 
1ml  iSchui^piii'l  states  that  the  retrogressive  changes  hardly  ever  go 
farther  than  fatty  degeneration  of  the  celts,  and  hiU'morrhagc  is  tiever 
seen  ;  but  in  '2  of  tlie  3  casus  recurdei)  by  Fag^e  some  of  the  rancerous 
masses  were  cheesy  and  shelled  out,  and  in  1  case  there  was  baemor- 
rhage  into  them.  Tho  glands  in  the  portal  fis-siu-c  arc  rarely  affected,  Uio 
cancer  hardly  ever  grciws  into  the  biliMhu'tit,  and  only  rarely  into  the 
jiartal  vein;  but  it  has  been  itescribed  as  implicjiling  the  gull-bbu]d»r. 
It  always  begins  in  the  liver-cells  and  docs  not  arise  in  the  bile-diuts. 
Secondary  growths  in  other  part*  of  the  body  are  almost  unknown.  We 
me,  therefore,  that  this  form  of  cancer  differs  much  fi-om  the  common 
variety;  and  this,  together  with  the  riabed-eyo  and  micmscopical  rftsem- 
bUnce  10  cirrlKinis,  accounts  for  the  fact  that  some  obserrers  often  r^ard 
as  cirrhosis  a  case  which  others  consider  to  be  primary  intilti-ating  car- 
ciuoma.  It  should,  however,  bo  remembered  that  there  is  often  some 
increase  of  fibrous  tissue  in  the  other  two  varieties  of  primary  carcinoma 
of  the  liver. 

Ill  a  fourth  form  primary  carcinoma  arises  in  a  cirrhotic  liver. 
This  happened  in  one  of  the  cAses  of  primary  malignant  disease  of  the 
liver  which  occurred  at  Guy's  Hospital,     llie  patient,  a  man  aged  forty- 
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Lvinc,  who  hful  ilnink  hard,  was  adDiitt<'(l  umlor  Dr.  Goudhart  in  1^92 

[for  nscilei^  ami  n<|;lit  pleui'n)  efTumon,  Mlien  thc^  ascitic  fluid  wii«  drawn 
OtF,  a  lump  w:ifi  Ml  ill  thti  hepatic  region ;  he  was  never  iaiiiidir«(l,  and 
he  died  throe  days  after  tlio  paracentesis.  The  livtr  weighed  118  or., 
and  there  was  extrctoe  cirrhoew  in  the  part*  unatfected  by  the  growth, 
which  fortneil  n  large  nuuLi  in  the  right  lohc  together  with  mudler  nuLSses 

,«catt«red  about  in  the  mst  uf  1.htt  liver.  It  was  r  ^phtiriiicljil-rellefl 
carcinoma.      Our  rauseuut  uoriUtins   thin  livur,    luiil  mImo  that  uf  a  man 

faged  eixty-eight.  undi>r  Dr.  Pyu-Smith  in  1*<91,  in  whom  at  death  a 
•phefoidal-ccHeit  carcinoma  was  found  in  a  cirrhos&i  livor.  Want  of 
tt|Ku-c'  prevents  a  desenptiuii  of  ihe  hist<>ti)|;y  of  primary'  lie|)at>c  carcinoma, 
but  it  will  be  founil  in  tbo  KngH^h  transUtiuu  of  Nothnago]'8  Kar^ojiedtA. 
At/f. — Of  ten  caiM  of  which  1  have  notes  the  oldest  patient  wm 
Mvent^-one  years  old,  and    Ihu   yoiuigest    twenty-thre«.     i'ive   were 

'more  than  fifty  yoara  old.  Of  7  casos  (wbiofa,  aa  sarooma  ia  m  rare, 
wo  may  aasume  to  have  been  mos^I>'  carcinomas)  recorded  in  iho  Patho- 
logical Society's  Tmiuaftiottjt  frnni  1871  to  IdSfl  in  suflicient  dobiit  to  be 
ivaibible,  aitd  not  inchidcd  in  the  1 1  cn&m*  from  Ony's  Hospital,  the 
oldest  patient  was  sixty-nine  years,  ami  the  youngest  thirty-three  ;  5  were 
over  fifty.  We  thus  see  that  it  is  a  disease  of  adult  life,  and  generally  of 
old  age — a  conclnsion  which  ib  e«|U«lly  true  of  secondary  cancer  of  the 
liver.  Hut  it  should  he  added  that  lately  a  few  cases  of  primaiy 
carcinoma  of  the  liver  in  children  have  been  recorded.  Drs,  Acland 
and  Dudgeon  have  paid  especial  attention  to  theso. 

.V«r. — Ginsidnrably  over  half  nf  Rggel's  cases  were  males,  and  this  also 
holds  good  of  the  I'aaiw  at  (ruy's  H<n<pital.  Thtf>  is  itilrn'Ktin;;,  for  we 
tiave  seen  that  secondary  hepatic  ii^iicer  is  commoner  in  womim  than  men, 
Symptoms. — As  might  W  expected,  the  patients  arc  4)ften  wuated. 
•omr'linios  they  vomit;  cftt^'n  there  i«  wnutipatinn,  but  the  .st^iols  are 
never  mentioned  as  brin^  jiah-.  If  the  jaumlint  U'  HiiCHiictit,  ii  litlli;  iiilo 
may  be  detected  in  the  urine,  which  in  two  instatK'Os  cnntainecl  albnnun. 
Jaundkt. — Kggel  states  that  it  occurs  in  61  per  cent  of  the  cases.  Out 
of  the  1 1  cases  of  which  I  have  nctOii,  in  A  there  was  ;io  jaundice,  in  3  it  did 
not  appear  till  just  before  death,  in  'A  it  was  slight,  and  in  1  it  was  consider- 
ftbla     Among  the  7  caeos  of  the  Pathologieut  Sociuiv  it  is  only  mi^ntionod 

>u  being  present  in  4,  ami  in  1  of  theae  it  wn.-*  sligbL  Wo  may  thus  con- 
elude  that  in  primary  malignant  dis^aso  of  the  liver  jaundice  may  be 
absent  all  through  the  illness;  if  prcsrnt  it  is  usually  slight  and  ^^nnies 
on  hite.  We  rarely  meet  with  the  prolonged  dark  staining  so  common 
when  the  liver  is  affected  secondarily.      The  explanation  may  \te  (hat,  as 

^tbe  disease  is  rapidly  fatal,  there  is  not  time  for  dei>p  jaundice  to  super- 
vene. It  cannot  be  entirely  because  the  portal  glands  are  rarely  enlarged 
in  primary  carcinoma  of  the  liver,  for  in  the  only  wise  in  whicii  the 
jatititlit-e  wa»  deep  it  in  expn-s.'^Iy  stated  that  they  wt^re  nomtid  ;  jiruluibly 
the  raiity  of  their  enUriicnient  is  ilue  to  the  dejith  of  the  |iatient  before 
there  is  time  for  their  infection. 

Atcites. — In  seven  of  the  eleven  cases  there  was  ascites,  and  in  most 


of  these  it  was  suRicicnt  to  be  detected  during  Iif«.  Ajuong  the  »eveii 
cases  of  the  Pathological  Society  ascitea  \b  only  definitely  nioiilioned 
as  Ixiing  p]^»3ont  during  lifo  in  two ;  and  in  oiio  other  h  little  fluid 
WW  fuiind  »[t«r  death.  Eggel  siiys  thut  A3  per  cent  uf  the  casc<  b/ivc 
ascites.  Tbe  growth  often  grows  into  and  causes  thrombosis  of  the 
bmncheii  nf  the  portal  vein,  and  in  Kome  vason  this  m;ty  expWn  the 
ucit«M.  I^^ggel  frequently  met  with  oedema  of  the  feot  and  enlargement 
of  the  spleen. 

EuUtrifnufni  of  iirfl-.  ^The  liver,  which  is  uatmlly  jxiinful  and 
tender,  is  alwuys  onlargud  except  in  a  few  instjinwfl  in  which  the  accom- 
])nnying  cirrhosis  by  contraction  leads  to  a  reduction  of  M-eight.  In  one 
of  the  (iiiy's  cases  it  only  weighed  36A  ot  It  may  be  of  normal  weight, 
but  usiwlly  h  coiisidenibly  almve  this*.  In  one  case  the  eni>rmon.s  weight 
of  4i!.1  ctz.  (14  kg.)  wa.s  raiichLiI  but  atiylliiiig  over  20(1  ot,  is  very  lure. 
Ab  might  l»e  exficct«d,  cui-cinoaui  itf  the  light  lobe  is  much  commoner 
than  that  of  the  left.     The  usual  weight  is  from  120  to  1.10  oz. 

TtmperatMre. — As  with  secondary  so  with  primary  carcinoma,  the 
tempei-atiiro  is  often  mised  to  101  V.  in  the  evening.  Probably  a* 
jM'imary  carcinoma  usually  grows  more  rapidly  than  secondary,  pyrexia 
and  leucorytocis,  and  perhap:^  eusinnphilia,  are  more  common. 

ProgrnosU, — Among  10  patient*.  I  find  that,  after  the  first  symptotu 
appeared,  two  lived  four  months,  throf  lived  three  months,  one  lived  two 
and  a  half  months,  two  lived  two  monlh-s  and  in  one  the  duration  could 
not  be  determinotl.  That  given,  roughly  speaking,  an  average  dnration 
of  twelve  weeks,  and  speaking  generally,  it  may  be  Paid  that  primary 
maligriAnl  disease  nf  the  liver  is  naually  rapidly  fatal ;  thus  forming  a 
striking  contrast  to  secondary  malignant  ilisoase  of  the  organ  in  wliich  the 
patient  often  lingers  fur  a  long  whily.  This  conclusion  is  fully  borne  out 
by  the  citsoa  reruiiJwl  in  tlu!  Pathulifgical  SiinHty'R  Trmim/'iwn^  for  in  thd 
four  in  which  it  is  mc^iitioned  the  duratinn  was  two,  a  half,  three,  and 
two  months  respectively.  Dr.  iiyrom  UnimweU  has,  however,  recorded 
an  exceptional  ntae  of  nine  inmithH'  duratinn. 

It  ap}H<arH,  theroftii-o,  that  prininry  ean<rer  of  the  liver  reaemUes  the 
sotnmdsiy  form  in  many  symptoms,  but  that  the  duration  from  the  first 
symptom  probably  rarely  exceeds  six  months.  l*ss  important  points  are 
that  it  is  commoner  in  men  than  in  women,  pyrexia  is  perhaps  higher  and 
more  fretpicnt.  jaundicu  is  not  often  deep  olive-green,  and  if  present  j« 
usually  slight,  and  the  motions  are  rarely  pale.  The  glands  in  the  jiortal 
hssnre  are  not  often  eidarged.  The  changes  in  the  blood  are  the  same  as 
in  cancer  generally. 

In  one  case  treated  at  Guy'^  Hospital  disease  of  the  Hver  was  never 
suspected.  A  woman  agetl  thirty-nine  m-:is  admitted  for  what  wjls  regarded 
as  thi>  vomiting  of  pregnancy  ;  there  wax  no  ]'aundic(<,  and  no  one  oven 
thought  of  disejute  i>f  the  liver.  Prtimatui-u  labour  was  induced,  but  the 
woman  sank.  The  autopsy  shewed  that  the  Hver  was  the  seat  of 
extensive  malignant  growth,  and  that  all  the  other  organs  of  the  body 
were  absolutely  noi'mal.     .\  ca^i?  almoKt  [Kiratlul  tn  this  is  recorde«I  by 
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Tivy,  in  vhich,  if  thd  nhdnnien  liml  not  been  examined  Find  the  liver 
found  to  1(0  enlnrgecl,  it  would  fcive  heeii  imiMWfliblodiinng  life  to  nispect 
lisenw  of  this  organ  ;  yet  the  toan  quickly  snnk  and  died. 

Dm.  Pon-el!  Whit-e  iiiul  Mair  havn  ilunt^rilwd  \\  case  in  which  a  priniRry 
cnrcinoma  of  the  liver  origiiiated  in  :iri  atli-ei»al  "resL"  Tbey  refer  to 
2  oth*r  ertsos  (Pcpere,  S.  Phillijm  arid  Spilsbiirv). 

Sakcoma  of  tuk  LivKR. — This  ia  either  primary  or  •ccondary.     The 

lary  cannot  bo  distinguished,  clinically,  from  carcinoma,   and   even 

Ef  dciLtK    it  is  often  very  difficult  to  dfcido  betwreii  them.      I   have 

mown  dilVereiit  ojiinions  given  ii|>on   the  same  seilion.      Ita  extreme 

'mrity  ia  evident  from  the  fact  that  none  of  the  1 1  cases  of  primary 

malignant  disea«o  which  I  have  quoted  at  found  in  the  ]iost  -  mortem 

mora  at  Ciuy'H  Hospital  were  aatM^maious,  and  Di-s.  Byrom  Bramwell  and 

Lcith,  HTitiiig  in  IHSt",  were  only  able  to  collect  27  rafiCB.      A  primary 

.•arcomft  of  the  liver,  which  weighed  nearly   17  lbs.,  is  reconled  in  the 

Pathological  Society* 's  TninS'icUuns.    Some  of  thociiscsof  primary  sarcoma 

occur  in  children,  but  the  diBCastJ  may  be  met  witJi  at  any  age.     Dra. 

Baitmann  anil   Forlws  reeord  one  occurring  in  an  infant  elt'ven  months 

old  ;  DrR.  Camiirhael  anil  Wade  one  occurring  at  the  age  of  four  months. 

&>lh  papers  give  roforencea  to  5  other  CiUiea  occun'iiig  in  infants.      Somc- 

^timea  there  ia  one  large  tumour  in  the  liver,  or  there  nmy  be  many  small 

ones,  or  the  sarcomatous  growth  may  infiltrate  the  whole  liver. 

Secondary  sarcomas  in  the  liver  tixai-tly  iTjtrr«liii-c  the  form  of  tbc 
original  gniwth.  Tliey  are  raroh*  diagnosed,  for  the  [>atient  ueuully  dies 
before  they  give  rifle  to  symptoms.  In  eight  years  we  have  iuid  6 
at  Guy's  Hospital.  The  primftry  seat  was  in  the  bones  in  5 
but  the  mediastinum  and  siipraronals  are  commoti  seats.  The 
idary  growths  are  nsually  very  numerous  in  various  parts  of  the 
bofly.  In  most  of  the  cases  there  is  a  solitary  growth  in  the  liver,  and 
in  one  this  waa  ^\  inches  in  diameter.  In  one  only  of  the  Ouy's  cases 
were  the  secondary  growths  very  numerous,  and  then  they  were  small. 

PlGMKNT  Ti'MOL'Rs  OF  THK  LiXTiii.— Theso  tumouns  which  are  either 

irooma  or  carcinoma,  form  sueh  strikinfi  objects  that  muBeums  contain 

loy  specimens.     They  only  differ  from  the  sarcomas  and  carcinomas, 

ndy  described,  in  tliat  the  growth  ia  coloured  black  or  dark  brown  ; 

r»nd  luitler  the  raicroac«pe  the  cells  of  the  tumours  iiri'   scon   to  lie  of 

■  brown  colour,   and  many  contain  abundant   black  pigment  granules. 

Melanotic  sarcoma  ik  much  morn  common  than  mtrUnotic  carcinoma,  and 

[theae  darcomas  are  almost  always  si'condary  to  a  melanotic  sarcoma  cither 

[in  the  uveal  tract  or  the  skin.     Many  ca^e.1  are  on  rocoi-d :  for  instance, 

^Bright  gives  two,  in  both  of  which,  from  the  [irosontw  of  melanotic  growths 

tn  the  skin,  n  correct  diagmwis  was  niiule.      In  both  the  liver  was  enonnoiia. 

Tlie  second  case  i!liistmt'L>d  the  usual  form,  for  there  were  inuumei'able 

nodular  melanotic  tumours  in  the  liver,     in  the  first  cjlsc  the  melanotic 

new  gro>vth  was  diffused  uniformly  throughout  the  livor.     This  diffuse 


melanosM  is  very  rare,  but  u  tnentioctefl  bj  Schueppel.  In  Bright's  cua 
snnie  iioii-mDlaQotto  secomlnry  tumours  were  aKiociated  with  this  (JiffuM 
meluutnis  ;  mid  soroctim&s  in  the  aame  caae  we  find  some  of  the  seconcUry 
nodulea  [ligmcntod  wbiUt  others  arc  free.  Often  mily  one  or  two  ntelnnoiic 
aarcotnat'iiin  iiihskca  aiv-  fmitiil  in  tlie  Hver ;  (linil)ileKH  l><>nui)W  the  [iitticnt 
died  before  others  cmild  form.  In  a  specimon  in  iiiiy's  Hospital  Miuteiim 
there  U  one  tumour  only.  Somecitnes,  as  in  Mitrchison'»  case,  although 
numerous,  they  are  w)  Himdl  tlmt  they  produce  no  syniptonis. 

A  few  caa*i^  nf  pi-itmiry  nioltiiiol.ic:  sarconui  of  the  liver  are  on  record 
(Frerichs  Block,  Dob'^pine,  \\'iclvham  Logg,  Holati).  Block  recordu  his 
as  on  endothelioma,  but  Schucp|>ol  thinks  there  is  no  doubt  that  it  vnu 
mreomatoiis.  Probably  some  of  the  oikch  rucotxlcd  as  primaiy  luclanotic 
were  really  sdoonrjary  earcoma,  ibe  primary  seat  Ijeing  overlooked. 

MelatiuLie  carcinooui  is  excesitively  rare.  T  liave,  however,  seen  one 
enae.  The  only  symptoms  observed  during  life  were  progre«sive  wasting 
and  uniform  hepatic  erilnrgement.  The  liver  weighed  122A  oz.  I  made 
the  autopsy,  and  there  is  nn  dnuht  tlie  growth  was  primary  in  the  liver. 
The  case  is  describwl  iti  full  i,'.i-i).  In  Prof,  rJob^pine's  ease  the  tumour 
grav  80  rapid!}'  that  the  patient  positively  ^^ained  weight.  INgmentory 
malignant  disease  has  no  Aepanite  citnicid  syiDptomi)  from  ordinary 
raalifinant  disease ;  so  unUws  »  piiniary  mclanutic  tumour  is  discovered 
during  life  it  cannot  be  foretold  that  pigment  will  Iw  found  in  the  hepatic 
growths,  unlt-ss,  on  exposing  the  untio  of  such  a  fiatieiit  to  the  air,  a 
brownish  or  blackish  discoloratioii  of  it  appears  (uiolanuiiH).  when  a 
tolerably  sure  indication  of  the  kind  of  growth  would  be  obtained. 

Non-Maijgnant  Tinwouiis, — Adfunmits  are  perfectly  welUlefined 
tumoiiiv  having  the  same  stnicrture  as  proper  h(![uitic  tissue,  except  that 
the  cells  may  be  a  little  larger  than  is  usu;il,  often  have  dcnilile  nurhfi, 
and  there  mny  be  an  increase  of  tibrotis  tissue  between  them.  Th«  rust 
of  the  hepatic  tissue  is  healthy.  Thoy  are  idmost  always  solitary,  aad 
wo  have  a  specimen  in  our  museum  in  which  a  globular  mass  \\  inch 
in  diameter  protruded  from  the  surface  of  the  liver.  It  consists, 
bistologicnily,  of  normal  liver  tissue,  except  that  there  i.s  an  excess  of 
Hbrous  tissue.  The  patient  was  twenty-six  ycax^  old ;  be  died  of 
strangidalod  hernia.  Very  rarely  the  tumours  are  multiple,  and  then 
thay  ai-e  small.  Such  tumours  are  common  in  dogs.  Adenomas 
hanlly  ever  give  rise  to  fiymptoms  during  life,  but  in  one  cnse,  at 
St.  Thumas'fl  Hospital,  nn  adenoma  of  the  left  Uibe  was  so  large  that 
it  wua  n]>enite"i  ui»nn  uufler  the  impression  thai  it  was  a  hydatid  tumour. 
The  term  adenoma  lias  \nvx\  applied  to  two  other  forms  of  solitary  hepatic 
tumour:  {ti)  those  derived  from  a  multiplication  of  the  epithelial  cells 
lining  the  bile  capillaries  ;  (i)  thosa  due  to  the  growth  of  adrenal  "  resta." 
Both  are  very  rare,  and  are  of  histological  rather  than  clinical  intereat. 
When  in  cii-rhosis  of  the  liver  the  nniltiplication  of  livcr-ccIl^  which  is 
prolwibly  compensatory,  forms  ikhJuIch  more  prominent  than  onlinary 
hobnails,  they  are  sometimes  called  multiple  fulenomas.     Tliere  is  niurh 


difTuroiice  uf  opinion  as  lu  tbe  baiiniLirv  Tietween  multiple  lulenomus  with 
ctrrhoais  And  carcinoma  with  cirrhnfiig. 


LiimfJui'hiumut. — New  fomuitiyns  consisting  of  lymphoid  tissue,  either 
gviii^ndiy  dilTiiMt^d  thi'iti]i*li    the    liver   or   cK-ciirring  as,   niHliiles,  aro  not 

iiuu'oiniiiuii  ;  bui  Lh«y  mv  mily  niut  witli  in  Kixlf^liin's  rllHtiiiHe  or  in 
leokiiemia,  and  then  form  but  a  piti-t  of  a  widespread  forination  of 
lymphoid  lisnie. 

OnyiTwiM  ntujimnus  of  the  livor  are  common,  but  produce  no  Rymptoma 
during  lifu,  unU^HS  of  oiUKidcmble  siKe.  \Vu  tiavo  alretidy  referred  lu 
operations  on  them.  Miirchisoii  rofci-e  to  a  mso  of  myxoma  ami  to  one 
of  ^.'ystoMircomii,  but  these  ore  too  rare  to  lie  of  imy  cliuical  iuteruet. 

Cti*i&  of  the  hvcr,  not  hydatid,  are  very  exceptional.  Moschcon-itz, 
writing  in  lUUG,  could  only  find  S3  caai-s  in  medical  litt^raturc.  There 
are  two  varieties.  Fir8t>  those  not  associated  with  cyata  ulneuhere. 
These  are  of  all  sizoa,  and  in  ver)'  rare  instances  have  contained  many 
piDt«.  The  liver  may  contain  aeiy  number  from  one  or  two  to  dozens, 
and  if  they  ai-e  numerous  the  orgiin  on  section  looks  like  a  honeycomb, 
and  may  have  on  its  aurfiiee  the  projections  due  to  the  iitnncrriiis  cj'stK. 
In  an  extreme  ca»e  the  liver  may  weigh  several  times  itf*  iionnul  weight. 
One  liver  weighed  35  lbs.  Probably  they  aro  due  to  obdiniction  of  a 
hitoKluct,  and  after  a  time  the  colouring  matter  is  absorbed  and 
only  clear  lluid  remains.  Somelirnes  haeraorrhage  takes  place  into 
them.  They  aro  snrroundwl  by  a  fiiTi  filirous  capsule,  and  the  lining 
membrane  \*  Rmonth.  The  walls  lietween  roniigiious  cysts  may  bre«k 
down  :ind    thus    give    a    reticulated    apiiuaiiuicts.      A   ti]>o(:iul   variety  of 

Ixheso  cj-sis  is  the  solitary  hepatic  cyst.     This  is  very  raie,  may  attain 

'ii  groat  size,  occurs  at  the  free  border  of  the  liver,  ami  h:is  a  thin  strand 
of  beputie  tissue  over  it.      Mr.   Bland -button   snggesta,  and   pi-oWbly 

^Gorrecily,  that  these  cysts  arise  from  dilatation  of  the  bilc-duotii  which 
jbtequently  fuse  to  form  a  single  cyst.     They  are  only  found  in  women, 

Ijind  are  {lerhapH  a>maciat4.>d  with  tiglit-hicing.     He  rce<>i-ds  the  caee  of  a 

'iroman  from  whom  such  a  cyat  contJiiniiig  two  pints  of  fluid  was  re- 
movtyl.  It  is  clear  that  the  difficulties  of  diagnosis  may  bo  very  greats 
For  further  information  about  these  cysts  the  reader  should  consult  a 
paper  by  Mr.  Doraa.  The  second  variety  of  hepatic  cysts,  usually  spoken 
of  as    "cystic  disease   of   the   liver,"  is  almost  always  associated   with 

(tystic  disease  of  the  )tidnt>y,  and  in  19  percent  of  nil  cases  of  cystic 
1(idn<.>y  the  liver  is  idao  cyslic,  They  are  idways  congenital,  even  udien 
found  in  adult  life.  It  ia  rarely  that  they  arc  suspected  dnrinj:;  life,  hut 
when  found  in  infants  they  are  often  associated  with  v.irious  deformities. 
The\*  are  i»jmnion«r  in  females  than  in  maluH.  linually  they  are  excess- 
ively niunerous,  easily  visible  to  the  naked  eye,  form  romiilii]  i;«-p]1ingB 
on  the  surface  of  the  liver,  and  lead  to  a  great  increase  in  its  kua'  aiul 
weight,  but  in  quite  exceptional  cases  they  arc  only  found  on  micrascopicnl 

rexaminntion.     They  contain  clear  fluid.     The  disease  of  the  liver  nsually 
pvea  rise  to  no  symplums  unless  its  sij!e  is  greau      The  ui-ine  is  |>ale,  of 
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loir  fipecitic  gturity,  and  nearly  always  contains  albumin.  The  mode  of 
origin  is  very  obscure,  and  is  discussed  by  l)r*.  Kolleaioii,  Still.  BInckburn, 
and  by  Moschcowilz,  whu  status  that  they  are  always  ji,ss(Knai«d  with  oon- 
geiiitally  nliumint  bilc-fluuts.  Dr.  Savjtgi;  und  \  uxanitiitn)  two  ^vnund 
pEirMlytics  in  whom  cysts  were  found  in  the  liver,  kidneys,  lunj^  heart, 
anfl  Iwain.  In  some  of  the  recordi;d  cases  of  cysto  in  many  organs  the 
cydts  were  due  U*  jxifiL-inortoni  chnnges,  but  it  is  very  iloubtfiil  wbether 
cyste  are  ever  »^  furmud  in  the  lii-uin.  In  tbo  livvr  such  cystfl  arc  iisiiully 
due  to  the  UA<i\l\t&  o^nMienes  mptulatitg,  mrely  to  BaeUluA  edi  or  other 
urgantania.  The  foaming  liver  in  of  a  light  colour.  It  is  soft,  :ind  when 
handled  given  rise  to  lui  cui{>hysenm-Ii!ku  <.'[-)iekliug.  i'rujeciing  un  the 
surface,  imd  in  the  substance  of  the  liver,  art;  innumerable  small  ga»- 
cuntjiiniiiy  cysts  r.irely  larger  than  a  peji.  The  micro-orgnnisnis  lit?  in 
great  tiumbent  romid  tht)  cyata.  They  gain  a  foothold  tiX  death,  or,  some 
have  thought*  shortly  before.  This  condition  of  foaming  liver  is  miturmlly 
best  seen  in  hot  weather  when  soma  time  hiis  elapsed  lietween  death  and 
the  autopsy.  Minnie  fibninias  ar«  ocnwionally  found  in  the  liver  in  the 
posc-uiorteiii  room,  but  they  do  not  cannu  any  Kyiiijitomiv 

\V.  Uaui  Whitk. 
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THE  GALLBLADDEl 


JTL&DUCTS 


By  A.  W.  Mayo  tU>i»ox,  D-Sc,  r.R.C.S. 

Until  about  1BS7  disoascs  of  the  gall  bladder  and  bile-ducte  cmild 
adcquutely  eoiimdored  with  diseases  of  tho  liver  ;  but  the  general 
Ivjuice  (>f  medii-iiiu  hikI  iin  closer  HllJaiice  with  Aiirgery  have  given  theso 
att'ectionfl  a  place  of  thoii-  own.  I  propose  to  coimder  th»  subject  under 
tho  hcada  of — (i.)  liiflammaloi'y  affection* ;  and  (ii.)  Tmuoiira  of  the  gfill- 
bladdur  and  biltHluctH. 

IsfijVMMATORV  Affkctions. — ThR»c  TDJiy  be  ponvenietuly  mnsidered 
clinically  under  the  following  hoadinfj;* : — (1)  ('alarrhal  inHammation ; 
(ri)  Acute  catarrhal  cliolangitis ;  {(>)  Chronic  catanlml  i-bttknii^itia ; 
(r)  Chronic  catarrhal  chtttacyitlilis.  (2)  Ublilei-ativa  chnlci-}'>ilitis  ami 
rhuhtngitis.  (3)  Croupous  or  ujcnibi'aniniK  iiillauiniution  oi  tlie  gull 
bladder  ami  bile-ducts.  (4)  Suppiiciilivu  iiiHuiiiinatiuns :  (rr)  Simple 
Buppurative  cholecystitis  or  Huppiirutive  catarrh,  or  simple  empyema  of 
the  gall-bhid<Ier ;  (/<)  Suppurative  and  infective  cbulangitiii.  (5)  Ulcera- 
tion of  tlin  giill-bliwhbT  iiJid  bih'-diirta.  ((>)  Perforation  ol'  the  gall 
bladder  and  bile-duct*.  (7)  Fistula  of  tlio  )<ttll-bWlder  mid  bile-ducts. 
(8)  Stricture  of  (he  ^all-bliulder  and  bilediicts.  (9)  Acute  jKirenchy- 
iDAtoiu  or  phlc^ionoiis  cholecystitis  and  jiangrone  of  the  gall-bladder. 

I.  Catarrh  or  the  Gall-bladder  and  BUe-duets. — The  hu-ger  bile-ducts 
aiid  tho  gall-btaddor,  being  lined  with  niueous  membrane  haWng  » 
eylindi-ioal  epithelium  and  cnlinary  racemose  glands,  like  other  miicouR 
pii9.siges,  ta-e  mibjert  to  caUtrrh  Hhicb  may  be  acute  or  cbmtiic. 

(a)  Acute  aUarih  ia  supposed  to  give  rise  t«  thai  evanc&cent  form  of 
iaterus,  known  as  catarrhal  jaundice,  which  more  frequently  occui's  in 
joung  persons,  usually  comes  on  iis  a  sequence  of  dyspepsia  or  na  n  reBull 
of  exposure  to  cold,  and  is  ordinarily  unaccompanied  by  |iriin  or  Kerious 
illness  ;  medical  help  is  sought  on  jLCCount  of  the  marked  objective 
symptom  of  jaundice.  When  it  is  borns  in  mind  that  the  bilc-ducts 
have  a  small  calibre,  that  the  mucous  lining  is  capable  uf  swelling,  and 
that  tlio  secretion  of  bile  t^ikes  jilacc  under  verv  low  pniKsuii',  it  is  easy 
to  suppoee  that  catarrh  in  rhis  situation  may  IcjuI  tu  jaundice,  though 
alf*)lute  proof  of  this  causittion  i»  wanting,  jis  siiuplie  catarrhal  jaimdica 
furnishes  no  necropsies.  I''ag;ge,  indeed,  doubled  that  catairh  of  the 
biie-<luet«  giv(M  riiwi  to  swelling  of  the  mucous  membrane.       He  saya : 
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"  A  more  |irobable  ra^esHon  is  that  catarrh  of  the  dnodeinim  obstrucu 
the  obliqiio  and  narroir  puisaj^c  of  the  duct  through  th«  wallii  of  UiA 
gut."  If  40,  we  may  ask  why  jituntiico  does  not  more  commonly  follow 
whdt  is  probaV>Iy  u  frer|uent  (liHonler.  Moreover,  we  should  expect  u 
cfai'onic  c-iurrh  to  produce  permanent  jaundice. 

I  beliVve  thai  the  uauaII  t^usc  of  souillod  uciite  catarrh&l  jaundice  is 
extension  of  inlliiiiimation  from  the  duodenum  to  the  pancreatic  duct  with 
u  consecutive  ciitiirrhii]  pancrcatitiH,  and  as  the  (rumnion  biltMluct  travtTsen 
the  pancreAs  in  (>2  [lor  cnnl  of  rases,  it  iieeotuarily  folIi'iU'K  that  a  awelling 
of  th»'  head  r)f  the  [mntreas  may,  by  pressure  on  the  bile-duct,  lead  to 
ohstruccinn  of  the  bile-fiow,  imd  bo  to  jaundice.  Thia  I  hiive  prove<l 
in  a  number  <if  n[M!nitii)ti!i  iindttrtjiken  for  sMj-called  chn>nic  catarrhal 
jaundiuu  wliit-li  hjid  fitiK-d  tu  yield  tu  guiu-iul  treittmcnt,  and  which  warn 
ciirod  by  cbolooystotomy  or  hy  cbolccystenterostomy.  I  had  tlie 
privilt>gc  of  first  pointing  ont  this  explanation  of  aciiie  and  chronic 
cAtitrrhal  jaundice  in  1900  (6).  though  I  first  obsorvM  and  recognised 
the  untiditiini  in  IH91.  Besides  ga8tr'»-i[itc»linal  caUirrh  and  catarrhal 
or  intenlitial  puncreatitiK,  tlici'o  must  also  be  mentioned,  as  cnuses  of 
ciitarrhal  jjiiicidit^e  direct  or  indirect,  exposure  tfi  cold,  extonirioii  tx>  the 
bile-ducta  of  inflammation  from  the  parenchyma  of  the  liver,  carcinoma  uf 
the  liver,  gull-stones,  hydittids,  pneumonia,  and  other  acute  iiiQiimmatioM 
and  infectious  fevpi-s.  Murrhison  gives  gout  and  syphilis  as  causes,  and 
iimtcr  this  IihhiI  Faggu  inclndim  jaiindic»  ilue  to  fright  atid  that  ncctirring 
in  e)iidcnucs.  Although  it  is  well  known  that  in  rancor  of  the  liver 
jaundice  is  a  v«ry  variablfl  sign,  it  is  not  always  recognised  ihnt  the 
icterus  is  at  times  dependent  on  an  associated  catarrh  which  may  1« 
relievod  by  treatments  though  the  original  diaease  {lersists  and  pro- 
greflses.  The  name  remarks  apply  with  almost  equal  force  to  alveolar 
hydatids. 

The  symptoms  of  acute  catarrh  of  the  bile-ducts  (catarrhal  jaundice) 
may  Im>  so  slight  that  the  paliftnt  may  knnw  tuit.hing   of   hiit  condition 
until  ho  is  told   that  ho  is  yellow  ;  Iml  onlinnrily  nymptoms  of  gastro- 
intestinal di^itui'lmnceM— such  us   coated    tongue,  batl   taste^  eructationsj 
want  of  appetite,  nausea  and  sickness — precede  the  janndice.     Acconling' 
to  the  duration  of  t^e  jaundice,  so  will  be  the  interference  with  health 
and  with  the  gcnenil  nutrition  of  the  patient     I'^diirgement  of  the  liver 
or  of  the  gntl-hlndder  is  not  seen  t[i  slight  eases;  but,  if  the  affection  W 
prMongt^l,   the    Hver  may   be   swollen   and   the   gall-bladder  somewhatJ 
enlarged.     In  ordiuari'  circumstances  the  sj-mptoms  puss  off  in  two  to* 
six  M-ceks,  and  the  patient  may  feci  quite  well  some  time  before  the 
jaundice  iian  quite  distippeared.     In  other  cases,  especially  if  carelessly 
treatcil,  the  diseiise  may  drag  on  for  weeks  or  months,  the  liver  enlarging'.! 
and  eonsidenible  emaciation  taking  place,  to  that  the  question  of  serious 
organic  diseaae  haa  to  bo  consiilered.     When  the  symptoms  depend  on 
simple  ratnrrh,  recovery  usually  takes  place  under  proper  management  ;,J 
but  if  the  acute  catarrh  complicate  somo  other  disease,  tho  symptomar 
will  depend  on  the  cause,  and  may  be  lioth  serioun  and  persistent. 


Thotij;;h  nthor  Rymptoms  may  be  HlmoRt  ab«tent,  catarrhal  jiitindice 
o^-ays  (teumiiilri  the  mo«t  (.■n.refiil  cotisiilvration,  lust  Uiu  case  turn  out 
to  be  one  of  iicute  atropliy  of  thu  Hvcr :  wlu'eh,  however,  is  fiirUiiintely 

extremely  rare  di&eaee.     The  absence  of  serious  syiiiptoins  (eepecially 

dciiHum  jind  rapid  pulse)  and  the  usually  speetly  recovery  under 
treatment  are,  as  a  rule,  sufficient  to  enable  a  diagnosis  to  be  rnndo  ;  but, 
&B  Dr.  Donkio  pointed  out  in  reporting  a  case  of  malignant  jaundice  in 
u  child  two  years  of  age,  "  a  practical  lesson  to  be  learned  from  atich 
oases  is  to  be  rery  guarded  in  the  prognosis  of  all  »o-called  and  apfmrent 
cneos  of  'simple'  or  'congestive'  or  'caUtrrbal'  jiiundicc  in  children, 
when  the  jaundice  does  not  abfitc  within  a  week,  and  »till  more  when  ii 
increases."  The  absence  of  pain  nnd  of  the  prct'eding  cbarActeristic 
gaU-stane  attacks  will  ordinarily  dietinguiith  simple  catarrh  from  that 
accmnpanying  cholelithiasis.  Moreovor,  the  jaundice  in  cholelithiasis 
usually  passes  off  rapidly,  or,  if  persistent,  is  generally  intensified  after 
|iaJn,  and  is  often  iifwiKuatt'd  with  ugue-like  seizure^.  In  cancer,  catairh 
of  the  bile-ducts  is  probably  tJie  chief  cause  of  the  jjiundico  ;  but  loua  (if 
Icsfa,  ascites,  and  nodules  or  tumour  of  the  liver  usually  afford  sufficient 
ita  for  diagnosis. 

In  cirrhosis,  the  slighter  degree  of  jaundice,  the  usual]}'  more  advanced 
agp,  the  frequent  history  of  drunken  habits,  and  the  ascites,  together 
with  the  generally  more  serious  symptoms  and  the  physical  examination 
of  the  liver,  afford  in  nearly  all  cuses  sufiiciciit  help  to  prevent  mistAkca. 
As  ft  rule  it  miy  bo  said  that  jaundice  in  a  yonn^  person  coming  on 
irithout  [tain,  or  any  apparent  cause  except  disordered  digestion,  is  most 
probably  catarrhal. 

Treatment.  —  A  light  simple  diet  and  raild  saline  aperients  are 
indicated.  If  other  medicine  be  thought  necoesar}-,  &  simple  rhu))urb 
and  soda  mixture  will  juiswcr  well.  Half  a  pint,  or  a  pint,  of  the  natural 
Carlsbad  wat£r,  taken  warm  the  first  thing  in  the  morning,  is  often  of 
serrice  as  an  aperient  ;  if  thi^  bo  intiiiBlciont,  a  tCJisj^onful  of  Carlsbad 
salts  can  be  ad<]ed,  or  these  salts  may  bo  taken  in  plain  hot  water.  As 
n  rule  the  patient  need  not  be  put  to  bed,  but  he  should  be  wanidy 
clothed  and  avoid  chills.  If  the  cause  be  chill,  a  warm  bath  with  hot 
appticaltnus  over  the  liver  and  a  diaphoretic  meilic-inn  will  he  adviKable. 
Silieylal«  of  sodium  is  «aid  to  bo  of  sf^rvire.  As  in  jaundicn  Uie  bile  is 
[ffincipally  excreted  by  the  kidneys,  it  is  important  to  oiaintjiin  their 
action  by  diluent  drinks  and  by  other  diuretics  if  required.  When  the 
jnundire  h  h^ng  continued,  tKii  administraticin  of  ox-gal)  and  of  licjuor 
(m  tic  red  tic  us  will  assist  the  assitriilation  of  fat* ;  aiul  ci-easotu  may  ]irovc 
of  service  as  an  intestinal  antiseptic  Kect^d  injections  of  tiot  water, 
from  one  to  two  pint.s  daily,  at  a  temperature  of  from  GO  to  90''  F.,  to 
be  retained  as  long  im  possible,  arc  said  to  prove  beneficial  by  causing  a 
contraction  of  the  gidi-biadder  which  may  overcome  obstruction  due  to 
accumultkiion  of  mucus  in  tlie.  cnmnidM  duct. 

(h)  Chrrmk  ailanh  ff  th-  inWiluiU  may  be  simply  «  sequel  of  the  acute 
form ;    it  may  then  give  rise  to  a  more  or  less  persistent  jaundice 
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leading  to  a  Buspicioii  of  more  si^Hous  organic  disease.  Alchongb 
dyspeptic  symptoms  are  present,  due  to  the  associated  gastro-intostir^l 
catarrh  and  jaundice,  aud  noma  lusa  of  weighi,  yet  the  retention  of 
bodily  Btt'ongib,  and  the  absence  of  such  serious  sequeU  ae  Kscitea, 
liaomorrlin^es,  and  so  fcirth,  genemlty  suggest  a  good  prc^nosis ; 
luoreover,  the  8ym[)toms  usnally  yield  to  proper  treatment. 

Catairh  of  the  }>ile'ducts  proliably  always  accompanies  jaundice  from 
whatever  cause ;  untl,  as  Moxon  jjointed  out,  when  an  obstruction  in  the 
common  duct  is  complct*,  a  colourless  miiciiB  is  always  found  in  the  hile- 
ohaunels.  A  search  tliningli  the  [laLhokigieal  recon^8  of  Guy's  Htwpital 
for  twenty  years  failoil  to  discover  any  exception  to  this  rule.  When 
th(^  obstruction  is  partial  the  mucus  may  be  charge^!  with  bile,  as  the 
backwanl  pressure  is  not  suflicient  U>  stop  the  secretion  and  tlie  pouring 
out  of  liilc  into  the  ihtctH. 

As  a  concomitant  of  cancer  of  the  Hver  and  of  the  hile-ducta,  chronic 
catarrh  is  common,  and  is  frequently  the  cause  of  the  accompanying 
icterus.  Tbua  the  relief  to  the  jauiidiee  alTordeil  by  treatment  in  a 
necessarily  fnlal  dii^iMtsc  is  accounted  for ;  u-lioroaa  when  the  jaundice  is 
depi'itdtMit  on  prcsguro  of  the  growtlnt  on  the  ducts,  it  uill  bo  slightly  or 
not  at  all  inHuenced  by  remedies.  The  aame  remarks  apply  to  the  effec 
of  hydaiiiU,  of  ahscess,  and  of  other  organic  discaacs  of  the  liver.  Gall-' 
stones  are  probibly  always  accoraiwnied  by  caUirrh  and  by  the  formation 
of  thick,  ropy  mucus  which,  as  it  poBses,  sets  up  attacks  of  pain  ;  and  it 
seems  not  unlikely  that  some  minor  seizures  of  imin,  followed  by  little 
or  no  jaundice,  are  of  this  nature — in  which  ease,  of  course,  no  gall- 
Btouea  will  be  foimd  iu  the  evacuations. 

A*  the  chief  canae  of  catarrhal  inflammation  of  the  hilo-ducts  is  an 
extension  of  catarrh  from  the  duodenum,  and  as  the  common  bile-duct 
anil  Wirsuns'B  duct  lioth  terminate  in  the  amitulla  of  Vater,  it  necessarily 
follows  that  the  pancreatic  duct  participateA  in  the  inHammatory  process. 
The  effect  of  an  inHammatton  extending  up  the  pancreatic  diuit  is  to 
cause  »  swelling  of  the  pancreiia  itaelf,  which  if  chronic  aasumes  the  form 
of  interstitial  pancreatitiK.  Ax  the  termination  of  the  common  hileduct 
is  embraced  by  the  pancreas  iti  (i2  ]ier  cent  of  caacK,  and  runn  in  a 
groove  ill  the  gland  in  the  remainder,  it  necesaarily  follows  that  when 
the  pancreas  becomes  swollen  by  inflammation  the  common  bile-duct 
l>ccaHu«  eorapi-esaed,  thus  keeping  up  the  jaundice  and  giving  rise  to 
so-called  chronic  catarrhal  jauiidie«.  When  the  olistnictinn  is  great  the 
jaundice  is  cxtromc,  ami  the  enhirgement  of  the  liver  associated  with 
great  loss  of  weight  and  strength  naturally  gives  rise  to  a  suspicion  of 
cancer  of  the  head  of  the  pancreas,  or  to  other  serious  disease  (see  also 
5,  6,  7,  8). 

Chronic  catarrhal  jninKlico  needs  practically  the  same  treatment  as 
the  acuta  form:  careful  dieting,  regular  exercise,  a  salipie  apetieTit  in  the 
TOoming.  and  an  alkaline  medicine  being  the  chief  means  required.  In 
case  the  disease  prove  obstinate,  treatment  at  Carlshul  or  Harrogate  wilL 
probably  be  of  service.     Should  the  catarrh  depend  on  organic 


chti  treaUnunl  ttiay  retjiiirc  niotliKcation  to  nwuL  the  special  features  of 
Lbe  case. 

(c)  Ckronk  wiarrh  of  the  ffall-bladdir  without  jaundice  foi-ms  a  dislincL 
and  dcflnile  diseue ;  and  I  have  seen  sieveral  ntseti  in  which  careful 
ohaenrcra  bad  diaguosod  cholclitliiosis  and  btid  rcconinu-ndud  opviitiion, 
but  in  which  neither  the  ^all-bUiider  nor  ducu  contained  anything  firmer 
than  thick  ropr  mucus,  which  seemed  to  be  the  cause  of  the  pniiifnl 
cuutractions  of  the  gidl-Kladder  simulating  f^all-stone  colic.  In  one  case 
of  this  kind,  in  u  hvdy  of  lifiy-six  on  whom  I  openito<l,  the  gall-hladder 
contnined  bile  mixed  with  thick  mucus,  which  foiincd  pings  soniolhing 
Uke  small  gmins  ot  bnilcd  Nigu.  There  were  no  other  xigiin  of  disease, 
but  the  gall-bladder  was  very  lar^^e  and  pouchivl  and  ittt  mucotiR  mom- 
branc  thickened.  The  j^Il-binddcr  was  dmined  for  a  fortnight,  and 
the  wound  M-as  then  allowed  to  close.  7'he  patient  continues  well,  and 
is  free  from  bor  formerly  freijuent  attacks.  In  several  fiiniitar  cases  I 
hava  fnntid  f-iually  guixl  j-u»iilti!i  to  follow  simple  oholctcystotoniy. 

Althougb  in  these  cases  the  gull-bladder  is  usually  distended  it  rarely 
{onus  a  distinct  tumour,  and  tho'c  is  an  idtscnce  of  pain  on  pressure  over 
it,  I'nietis  j^ll-sionos  have  bwMi  prtm-nt  at  lumio  timo  llurro  are  tisnally 
no  adhesions  of  the  gull  bUddi-r  or  ducts  to  the  neighbouring  viscera. 
This  proves  that  the  iiiti;immation  has  not  penetrated  to  the  peritoneal 
coat,  as  usually  it  docs  when  dependent  on  gall-stones. 

This  catai-rh  may  i)C  the  fitqiienco  uf  ^mll-sttone  irritation  ;  but  in 
other  cases  it  may  be  due  to  the  dependent  position  of  the  fundu)?  of  the 
gidl-ltlaflder,  or  to  chrutiic  constiiiutioii  und  Jiceiimulation  of  faeces  in  the 
be))uLic  flexure  of  the  colon  interfenng  with  the  regular  emptying  of  the 
gallbbdder.  It  is  probably  always  actually  due  to  a  mild  form  of 
infection  of  the  mncous  membrane. 

The  diagnosis  of  this  affection  from  chotcHtbiasis  may  usually  be 
made  by  obsennng  thai  the  attjiuks  are  less  severe  and  kiss  prolonged 
than  in  gall-stone  colic;  that  no  gall-stones  are.  found  in  the  evacurttions 
after  an  attack  ;  tluii  jaundice  seldom  aiipcncncs,  or  if  it  does  is  only  vm- 
slight ;  that  there  is  no  tcndernei43  on  pressure  betwtwii  the  ninth  costal 
cartiLige  and  the  umbilicus,  and  that  the  all'ection,  as  a  nile,  will  yield 
cnmplett'lv'  to  treatment.  SImuld  ni<>4liral  treatment  bul  to  givei  rcHi^f,  it 
may  Imj  diflii-ult  to  distinguiKh  chnmic  catarrh  of  tht?  gall-bladder  frimi 
cholelithiasis ;  hut  if,  under  the  belief  that  the  cuse  is  ons  of  gall-stones, 
the  gall-bladder  be  exposed  and  no  concretions  found,  drainage  of  the 
gall-b)a«l<)nr  will  proljahlv  efl'ect  a  enro. 

In  chronic  catiirrh  uf  the  gall-blarlder,  regidar  exercise,  uiassiige  over 
the  hepatic  region,  the  avoidance  of  anything  tight  round  the  waist 
rhicb  will  increase  the  dependence  uf  the  fundus  of  the  gall-bhidder). 
reful  regulation  of  the  diet,  and  the  judicious  employment  of  tuilinu 
rperiehtH,  shonld  in  all  cases  be  iveom mended.  A  ttimblerfnl  of  the 
natural  Carlsbad  water,  with  a  Httle  hot  water,  taken  before  breakfast 
ih  morning,  and  every  other  morning,  in  addition,  a  dose  of  C^irlslwd 
or  of  sulphate  oF  magnesium,  arc  undoubtedly  useful ;  as  is  also 
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an  olkjiline  tooic  contAining  soda  and  iitix  vomica  bofoi-e  lunch  and 

dinner. 

The  8|)»smo<lic  attacks  may  I'eqiiire  the  adminiBtj^tion  of  a  fledative  : 
if  slight,  fl  to  10  gniins  of  aspirin,  repwitefl  in  an  Imiir,  will  oft<"n  relieve 
the  pain  \  or  20  drnps  of  spirit  of  ether  Jii  half  an  ouiicti  of  uhlnroforiii 
wntor,  the  dose  to  b«  repeated  every  fifteen  minutes  until  relief  is 
obtainod.  The  a]ipticutit;n  r>f  hot  fumenLitiunii,  jind  Lhu  administration 
int«n)»lly  of  a  pint  of  hut  water,  will  at  Limes  airord  ufficient  relief; 
huL  in  Homo  ca^ws  nothing  short  of  a  suhcutariooiift  injection  of  morphine 
will  liuiEce.  If,  After  a  few  weeks  of  general  treatment,  the  symptoms 
are  not  relieved,  the  disorder  will  probably  be  attributed  to  gall-stones^ 
and  optimtive  treuimeni  will  I>o  conaidcrod.  If  ilie  gall  bladder  aod 
ducts  hu  found  fi'eo  from  gull-stones,  cholccystotomy  and  drainage  shonhi 
nevorthuleuw  he  performed  ;  and  it  will  be  found  lueful  after  the  Uiird 
day  to  syringe  stcriHaed  bet  w^ter  gently  through  the  drainage-tube 
daily  so  as  to  wa.sb  out  the  ducts ;  after  a  fortnight  the  tube  may  bo  left 
out  and  the  wound  allowed  to  close.  GeneiTvl  treatment  directed  to  the 
cause  should  l<e  continiu'd  fnr  same  time  ;iftcrwnnlR. 

2.  Obllteratlve  Cholecystitis  and  CholansrHls.  —  It  i«  now  well 
recognised  that  repoatod  attacks  of  appendicitis  may  ultimately  lead  to 
obliteration  of  the  vermiform  appemlix,  which  may  be  discovered  as  a 
simple  CTjrd  without  any  Inmon,  in  lirm  adhi«i<iiis.  The  same  result  may 
bo  brought  alnnit  In  the  gall-bladder  and  bi]i>-ducts  by  n-[>c%tml  attncks  of 
inflammation,  wo  that  it  is  not  very  uncommon  t<)  find  the  gall-bladder 
and  cystic  duct  represented  only  by  a  fibrous  conl,  surrounded  b)' 
adherent  viscera,  and  unless  carefully  sought  for,  it  may  bo  thought  that 
they  have  been  congenitally  absent  Hetweyn  this  form,  which  may  be 
conveniently  termtsi  obliterativu  clmlecyt; Litis,  arul  the  onlinary  con- 
traeted  gall-bladder  ho  frequently  seen  in  operations  for  gall-stones* 
every  degree  of  deformity  may  exist.  The  gall-hUdder  may  l»e  only 
partly  obliterated,  and  the  small  timuunt  of  mucous  membrane  left  may 
continue  tu  at-creto  a  tittlu  mucus,  and  keep  up  a  coiiHtimt  slate  of 
irritiition  rusembling  true  gall-stonu  seixures  ;  or  the  cystic  duct  may  be 
obliterated,  and  the  gall-hlatlder  may  foiTii  a  cyst  containing  mucus  quite 
separated  from  tho  hile-clianncls  proper.  In  nearly  all  these  cnses  the 
recurring  |>ain8  call  for  ofKrutioti,  and  unlc63  thn  apparently  insignificant 
and  almost  obliterated  remains  of  the  gallblnddirr  bu  taken  away,  the 
attacks  of  ])aii],  often  assoeiat^^d  with  fever,  will  continue,  and  lead  to 
serious  deterioration  of  health.  In  oblitemtive  cholangitis  of  the  common 
or  hepatic  ducta  permanent  jaimdice  occurs  with  retention  of  bllo  in  the 
liver,  leading  to  cirrhosis  and  ascites  that  may  eontinne  for  years ;  in  one 
cose  on  which  I  operated  the  comnnm  and  he]i»tic  ducts  formed  a  hard 
coi-d  impiisoning  at  interval  hero  and  there  small  gall-Rtnnos ;  tho  veins 
of  tha  alidomen  were  enormously  enlarged,  the  portal  rein  being  \\  inch 
in  diameter.     The  gall-bladder  was  almost  obliterated. 

Trailme/ti. — The  direct  dniinagp  of  an  hi'imtic  duct  in  the  substance 
of   the   li%*er,    or   the    eslabliabmont  of   »    eliannel    between    it  and  the 


[•^^hfiwnum,  liave  both  been  eug^Mt«d  ami  even  attempted  in  similar 
CTHW,  but  the  0|>erftLi(jii5  must  as  a  nilu  be  impracticalile,  jilwavA  tsx- 
tmnely  ilftngerouK,  aitil  i^fTt^r  but  a  ttk-niJcr  cbaiice  of  relief.  (For 
con^eniljil  oblitui-ation  of  the  bile-ducta,  see  p.  103.) 

5.  Membranous  Inflammacion  of  the  Gall-bladder  and  Blle-duots. 
— It  bad  Jhwii  noticed,  as  far  back  as  \K20,  by  r>r.  Kichai-d  Powell  that 
m«mbrEinou8  or  croupous  etiteritis  was  frerjuenlly  associated  with  attacks 
bimulating  gall-stone  seizures;  anc]  Mr.  Jonathnn  ilutchinson,  in  com- 
menting ou  thi:^  paper,  sugge«r«  that  in  f^ome  of  these  cases  a  bona-fidt 
attack  of  };all-8tone  colic  may  bjive  been  the  cause  of  the  mombranoua 
enteritis.  From  a  number  of  cases  that  1  have  seea  and  ob»en'ed,  some 
of  them  having  been  snUmittod  to  operation  without  finding  gall-stoiiea, 
but  in  which  there  wan  abundant  evidence  of  inflammation  of  the  galb 
bladder  and  bile-ducts,  I  have  formed  the  opinion  that  the  cause  of  the 
painful  attacks,  followed  by  sHglit  jaundice  in  these  cases  of  membranouii 
enteritis,  is  the  formation  of  raembr»nv.s  in  the  bile-ixisnagcs,  which,  ]>artty 
olvitructing  the  bilu-llow,  Buts  up  i^juutni  of  tlie  guH-bladder,  just  us  a 
gall-stone  or  even  a  lump  of  tonaoiouK  mucus  will  do.  Owing  lo  the 
disintegrating  effect  of  the  bile  and  of  the  iutestinaJ  secretion,  it  seldom 
happetis  that  a  tnie  cast  of  the  gall-bladder  or  bile-ducts  is  diswvered,  as 
occurred  in  the  following  cnse  related  by  Dr.  Clonufll  Fcnwick  concerning 
a  patient  he  bad  seen  ^vith  Dr.  Brittui.  "A.  B.,  aged  twenty- nine,  hits 
had  nine  aluicks  of  biliary  colic  in  the  l;i5t  fourteen  mouths,  accompanied 
by  more  or  less  severe  jaundice.  During  the  lirst  two  attacks  be  passed 
on  each  occasion  a  fairly  large  faceted  gall-stone.  The  faeces  bod  not 
been  examined  during  the  lutrr  illnesses  ;  but  from  the  severe  pain  and 
the  symptoms,  exactly  resembling  his  earlier  attacks,  he  feels  sure  that 
he  has  passed  a  stone  on  each  occasion.  Fourteen  days  ago  be  had  a 
severe  colic,  necessitating  the  use  of  morphine,  and  next  day  passed  a 
laT^u  piece  of  flesh,  which  was  cxamiiie<l  by  his  doctor,  who  describes  it 
as  an  oblong  sac  unth  moderately  tbick  wnlls,  stained  green,  about  two 
inches  long  and  one  inch  brond,  renembting  the  gall-bladder  in  shape. 
Ton  days  later  he  was  again  seized  with  severe  pain,  similar  to  that 
experiencc<l  in  all  the  former  illnesses,  and  after' some  hours  of  agony  he 
was  relieved,  and  next  day  passed  another  cast,  which  1  examined.  It  is  two 
inches  long,  and  onu  and  a  half  inches  in  brendth,  its  walls  an;  one-tenth 
inch  thiek,  it  U  a  (;Iik^ih1  mtc  witli  a  di^tiDct  tiiHtk,  and  is  stained  bri<2bt 
green  in  parta,  especially  towards  the  neck.  When  laid  out  it  appears 
to  resemble  a  gall-Uaddor.  The  accompanying  faeces  were  ctay-coloured, 
and  hjid  been  so  for  a  long  period  of  time.  There  was  no  microscopic 
ap]M?anincc  of  hydatid  structure,  and  [  do  not  think  tiuit  it  wju^  an 
intestinal  cost.  We  came  to  the  conclusion  that  both  these  caste  were 
derived  from  the  gall-bliidder,  as  the  patient  had  Buffered  from  typical 
bili.iry  colic  many  times  before,  and  described  the  pain  experienced 
before  the  passage  of  the  caste  as  exactly  similar  to  that  lie  hail  ftilt 
before  ho  passed  the  gall-stones.  It  docs  not  seem  improltable  that  the 
pTOsence  of  the-te  stones  had  set  up  a  chronin  iTif1ammii.i.ioii  in  the  bladder 


vcliioh  hud  rt:iiuttu<l  in  iho  foniintion  of  a  false  niombmno,  which  liad 
iuolf  been  expelled  after  the  I<i8t  acono  had  hcen  passed." 

IHa^nosis. — Ai  the  syniptoms  so  exactly  resemble  gall-stone  atlMka* 
thu  ditiease  can  only  hv  ditrei-<.'iitiat«d  by  an  oxaininHtioii  of  the  evact 
tions,  whon  the  discovery  of  mfmbrauoiw  intesitiiml  caBt«  will  raise  U 
suspicion  of  membranous  cbolecystitis  or  choledoebitis.  Should  a  oast  of 
the  gall-bladder  be  discoveretl,  the  diagnonis  m-iU  be  rendered  certain,  but 
in  the  ahflenoe  of  Buch  positive  evidence  the  possibility  of  giill-6tone«  being 
also  present  will  he  entertained. 

Trrntmenl. — If  under  treatment  hy  wdine  aperients,  »iicli  as  Carlslnd 
salLii  gtvi^n  the  tirnt  thing  in  tlit)  morning,  and  cai'efa!  dieting,  the 
Bymptoms  do  not  nbaio,  the  question  of  drainage  of  the  gall-bliidder  by 
cholecystotomy  will  be  well  worth  considering,  and  at  the  time  of 
opevati()ti  ndln>sioTi8  of  the  gall-bladder  to  the  neighlwunng  visocru, 
which  will  prohably  b{>  foinid,  should  be  bniken  down.  I  have  also 
recoitled  twt*  ciises  treat^^d  nnrceissfully  by  ch<)Iecy ototomy  (12). 

4.  Suppurative  Inflammation  of  the  Bile-Passages. — At  first  sight 
fluppuiTitivo  inllanimation  of  the  g:il!-blaiUliT  and  bile-<luct*i  would  seem 
to  t»e  eapuble  of  diacription  iit  mimll  comiwit*M  and  under  one  heading ; 
bub  the  subject  is  by  no  means  so  simple  as  it  woidd  appear. 

For  instance,  simpU  ctnpfitma  or  mpjwrfitm  cafarrh  of  ih^.  gaU- 
blad<kr,  which  is  closely  allied  to  suppurative  cholangitis,  differs 
altogether  from  phlegmonous  cholcMryatitis ;  this  latter,  however,  is  also 
associated  with  pus  in  the  gidl-blathlcr,  and  may  thus  quitc^  properly  lie 
oalle*i  an  empyema.  Phleitmonous  cholecystitis,  however,  if  not  operated 
on  expeditiously,  is  one  of  the  most  fatal  of  diseases,  as  not  only  is  there 
a  tendency  to  gangrene,  hut  also  to  a  rapidly  spreading  and  lethal 
peritonitis.  Tho  different  clinical  chamct«rs  of  suppurative  inflammation 
can  probibly  he  aecoiuit^d  for  by  the  presence  nr  absence  of  certain 
organisms ;  and  although  the  bnrterinlog}'  of  this  lesion  is  not  yet 
complete^  sMtficiftiit  good  work  hiw  beon  done  to  make  a  review  of  it  well 
worthy  of  consideiution.  It  has  been  supposed  that  the  bile  is  an 
antiseptic  tliiid  which  tends  to  prevent  decomposition  in  the  alimentary 
canal ;  but  in  a  HiirieK  of  ohservationft  published  some  yeara  ago  on  a  case 
of  biliary  fistula,  I  foiin<l  that  the  iilisonc*^  of  bile  from  the  intestine  of  a 
womiin  during  a  period  of  fifteen  moiiths  did  not  lead  to  any  irregular 
fermentative  process ;  the  alleged  antiseptic  cffeul  of  bile  on  the  faeces 
is,  tlicrt-'fino,  prolwbly  imnginiLrv.  Normal  bile  ia  always  stwrilc  :  this  was 
proved  by  Xettor  in  1884,  who  experimented  on  dogg,  and  the  fact  has 
been  confirmed  by  Gilbert  and  (lirode,  and,  later,  by  NaunjTi,  who  fotmd  it 
sterile  in  two  CH^ic^  within  a  few  houre  of  death.  On  several  occasions  I 
bavo  been  able  to  prove  the  sterility  of  noi^nal  bile  in  the  bnmnn  subject 
when  it  scorned  advisable  to  ascertain  the  condition  of  the'  secretion 
during  an  exploratory  operation.  In  a  cii.se  of  mucous  fistula,  due  to 
stricture  of  the  cystic  duct,  the  constantly  clean  appearance  of  the  edges 
of  the  fistula  suggested  to  me  that  tho  fluid  eocretc<l  by  the  galbMadder 
might  possess  antiseptic  properties ;  moreover,  when  collecting  the  tbiid 
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for  Qxp«rimenul  purposfs,  I  found  I  could  leave  the  Haaka  exposed  to 
the  air  for  several  dayn  without  any  apparent  chjuige,  an  observation 
vrhjob  nruiigtbtiiied  Lhu  i)i'i5<nimptiuii.  Professor  Bircli,  to  whom  I 
siipptied  «omc  of  this  Ihud,  performed  numoroufi  cultivatLoti  oxpcriniente, 
and  came  to  the  conchiiiion  thnt  its  antiseptic  properties  were  hut  slight^ 
llw  want  of  change  bcin^'  probably  duo  to  poverty  of  the  fluid  in  nutrient 
Buiterirds.  When,  however,  the  How  of  bile  from  tlio  cystic  dutt  i« 
aiT08l4>d,  micro-orgaiusms  often  enter  the  gall-bladder  ;  and  Charcot  and 
Gomfmilt,  aft«r  ligaturing  the  common  duct  in  dogs,  demoiifltraled  the 
presence  of  organisms  wthin  the  gall-bliuider.  This  obaorviition  was 
coulirmed  by  Nett«r,  who  found  that  twenty-four  hours  ufter  aseptic 
ligature  of  the  common  duct  in  dogs,  organisms— a  stnphylococcns  and 
B.  rtAi  wfrtiwuniji^-couUi  be  cultivuted  from  tho  liile. 

In  simple  catarrhal  empyema  of  tho  gal l-blad tier,  organiBms  are  not 
Qccesaarily  present :  for  instance,  I  operated  on  a  case  in  which  a 
iamour  of  the  grtll-bhujder  had  been  present  for  a  year,  and  removed 
sixteen  gall-stones  and  two  ounces  of  thick  mncopne,  but  nu  org^niKniit 
could  be  found.  In  this  caae  the  walU  of  tho  ^11-bIadder  were  not 
thickened,  and  the  serous  coat  was  fi-«e  from  iitflanimation.  Moreover, 
there  were  no  adhesions  except  over  the  cystic  duct,  where  the  largest 
gatl-«tono  harl  I>c«n  imjincted.  On  the  other  hand  I  have  frcqneiitiy 
found  streptociHX'i,  U.  atli,  and  staphylococci  in  simple  empyema  of  tho 
gall-lttuhlei',  and  even  in  tho  bile  fram  an  infected  gidl-blAdder  beforu 
pti£  hjid  formed. 

In  acute  or  phlegmonous  cholecystitis  the  walla  of  the  gall-bladder 
aro  swollen  and  oe<lemutou8,  and  they  may  be  infdtratod  with  pus.  In 
three  out  of  five  of  aiieb  eases  Naunyn  found  the  B.  colt  emiimunii  in  tho 
pus ;  and  in  a  large  number  of  cases  in  which  I  hnvo  performed  chole- 
cystoctomy  for  phlegmonous  cholecystitis  this  organism  has  always  been 
discovcrol.  Thou^jh  there  be  no  perforation,  the  spread  of  infection 
through  the  walls  of  the  gallbindder  may  occur  in  these  cases,  gi%'ing 
rise  to  ^'irulent  peritonitis.  Gilbert  and  Oirode  found  typhoid  bacilli  in 
the  pus  from  a  case  of  empyema  of  the  gall-bhwlder  which  came  on  as  a 
^uence  of  enteric  fever,  and  many  other  observers  have  shewn  thn  j;all- 
bladder  and  bile-ducts  to  bo  a  favourito  nidus  for  typhoid  organisms  both 
during  the  acute  stages  of  cnt«ric  fevor  and  for  some  wcrcks  aficr  con- 
ral«scenc('  haa  been  established.  Gilbert  and  Dominici  also  assert  that 
they  productid  suppuration  in  the  gHll-bbidder  and  liver  of  rabbits  by 
injecting  a  culture  of  typhoid  bacilli  into  the  common  duct.  These 
biological  facta  are  home  out  by  the  clinical  observftiions  of  Murcbison 
and  Dr.  Halo  Wliit^i,  »'bo  fouml  evidence  of  inilammation  and  ulceration 
of  tho  biliary  jwssagos  in  well-marked  and  fatal  crtsus  of  enteric 
ferer. 

From  the  foregoing  obsen'ations  it  would  seem  that  though  the 
bile-channels  and  their  contents,  under  urdiiinry  coiiilitions,  are  free  frotn 
organisms,  their  proximity  to  the  intestinal  canal,  where  bacteria  abound, 
renders    them    liable    to    invasion ;    iufeotion   does    not   usually   occur. 


hi»vever,  when  tbe  organs  oro  healthy,  but  only  iiiidor  some  abuor 
cojulition  eiich  as  gall-stono  obBtnictioii  or  typhoid  ulceration. 

liifefiii-t  cfuAangUuii  or  infective  catu,n-h  of  the  hile-ducis,  is  nsiun] 
dtie  to  gJill-Btones  in  the  common  duct,  which  favour  the  entrance 
organisms  from  tbe  iDtestiii«  through  the  duodenal  orific«.     Cour^'oider/ 
Ouer,  and  Fetiger  have  ench  dctcrihod  the  hall- valve  action  of  gHU-BtDne» 
in  a  dilatnd  wiinraon  liile-duct  or  in  the  iimpullB  of  Vjiter  ;  thus  acconntiiigi 
for  the  intermittent  ch.iract«r  of  the  j&undice  and  the  irregtihir  coiiree 
the  diBcise.     Charcot  was  one  of  the  Hrst  to  describe  the  diseaBd  andei 
the  name  of  inifrmiUent  htpaiic  ffrfi:     I  have  operated  on  a  considerahlfl^ 
number  of  case*!  of  infective  cholangitis  dependent  <tn  gall-stones  tn  the 
common  duel,   hut  atihongh   on    many  occasions  the   gull-atones  wcm 
floating  and  acting  like  a  hall-valve,  in  others  they  were  multiple  a»d'| 
more  or  lesi;  impacted. 

The  usual  history  itt  one  of  spasms  for  several  years  without  jaundice ; 
then  coraos  a  more  severe  seizure  followed  by  temporary  iclenis^  If  the 
gall-stone  [mes,  there  is  an  end  of  the  trouble :  if  not>  the  next  attack  o( 
[>aln  is  probably  followed  at  once  by  a  shiver  and  by  all  the  symptomai 
of  an  "ague  fit,"  the  temperature  frequently  reaching  104"  or  105°  F. 
After  it  hi»  passed  off,  the  skin  is  more  deeply  tinged  and  the  jaundice 
may  persist,  though  inconstant  in  de,^ree ;  it  rarely,  however,  disaijpeara 
completely  between  the  attacks  ;  tht^re  is  usually  a  slight  icteric  tinge  of  I 
the  conjimctirae,  even  thouyh  the  inter\'al  between  the  attacks  may  be 
one  of  weeks  or  months.  The  rigors  may  Iw  rejK'ated  daily  or  at 
irregular  intervals.  The  gAlI-bladder  may  be  felt  as  an  enlargement 
below  the  right  i^ostal  margin,  but  this  is  not  ukiuiI,  as  if  gall-stonos  be 
present  it  is  more  ci^mnion  to  find  the  gHll-bladder  contractod.  The  liver 
at  first  is  not  enlartjed,  but  later  it  may  descend  considerably.  Tender- 
ness over  the  gall-bladJer  or  in  the  epigastric  region  can  generally  be 
elicited.  There  is  usually  well-mivrked  loss  of  llcsh  and  strength  :  and, 
if  unrelieved  by  nature  or  art,  the  dineaso  may  run  on'  into  suppumtive 
cholangitis  and  its  complictttions. 

Infective  cholangitis  mrvy  persist  off  and  on  for  years,  and  may  end 
in  recovery  if  the  obstruction  be  removed ;  on  the  other  hand,  it  may 
assume  an  acute  form  and  load  to  death  from  pun,  biliary  toxaemia,  andj 
exhaustion.  The  com pliimt inns  which  may  follow  are  diffuse  hepatit 
abscess  of  the  liver,  cholecystitis,  and  empyema  of  tlic  gAll-blwIder, 
perforation  of  the  ducts,  acute,  subacute,  or  chronic  pancreatitis,  cndo- 
canlitis.  pleurisy,  pneumonia,  and  other  septic  diseases. 

Diagnosis. — Ague,  being  nmr  a  rare  disease  in    England,  is  not  so, 
readily  assumed  as  it  is  in  cnimtries  where  malaria  is  endemic,  thougl 
the  regularity  of  the  chills  and  the  slight  jaundice  and  enlargement 
the  spleen  in  some  cases  may  suggest  it ;  yet  the  pain  and  tendernes^J 
tbe  history  of  cholelithiasis,  the  absence  of  the  specific  orgBni.sni  in  tbe 
blood,  and  the  failure  of  relief  by  large  do>iis  of  (|uininc,  sonu  settle  any 
doubts.     I  have  operated  on  several  cases  of  eomnion-duct  cholelithiasiai 
that  hod  for  many  mouths  been  misUiken  for  ague  and  treated  as  aucli 


without  relief,  which  completely  cleared  up  after  the  removal  o(  coa- 
cretioDB  from  thv  common  duct. 

As  infective  diiienses  in  the  bile-passages  are  prone  to  end  in  suppura- 
tion, abscess  of  the  liver  nnd  suppurative  cholatigitis  mny  supervene ; 
but  the  more  prolonged  course  of  iiift'ctivi:  chnlangitiK,  thu  comparative 
good  bealih  lietween  the  atta<:ke,  the  irregularity  in  the  course  of  the 
diaease,  and  the  absence  of  rapi*!  and  progressive  ileterioration  of  health 
wilt  usually  enable  a  tiiagiiwiiti  to  be  made.  When  nuppiiraiion  exisU  we 
usually  find  iucnsi&oci  tenderneKS  over  tlie  liver  nrcA,  continued  or  irrugidar 
intermittent  fever,  and  inienae  nnd  persistent  jaundice. 

TnuLtment  —  If  possible  the  cause  should  be  removed  by  chote- 
doohotomy,  whou  at  the  snnic  time  the  ducu  can  be  dminal ;  fortunately 
this  may  be  aocompliBhed  with  every  prospect  of  success  if,  as  is 
commonly  the  case,  the  primary  disease  be  gall-stones.  In  my  latest 
■eries  of  commoD  duct  cased,  out  of  1  SO  cboledochotomies  that  I  )>erBonally 
performed  the  mortality  was  under  4  per  cent.  There  can  be  no  doubt 
in  the  mindii  of  those  who  have  observe<1  many  of  these  cases  thai  it  is 
better  to  anUdpAto  the  complications ;  and  that  aa  noon  as  medical  treat- 
ment has  been  fairly  Lri<>d  and  failed,  the  removal  of  gall-stones  by 
surgical  means  should  be  resorted  to,  vben  as  shen-ii  Ity  a  series  of  some 
hnndreds  of  cases  occurririg  in  my  practice,  the  rate  of  mortality  is  less 
thiin  1  per  cent. 

iivjfpurativt  chiMagUii  is  a  subject  of  ciinsidoi-ablo  interest  both  to 
the  physician  and  surgeon.  Its  gravity  lies  not  only  in  \\&  cau&aliun,  but 
in  the  combined  effecte  of  biliary  obstruction  with  pyogenedc  infection, 
and  their  local  and  constituti(»ial  etfects  also. 

Riinlogy. — The  moist  fropicnt  cause  iu  gull-stones,  and  of  this  series 
the  miieeuniH  fni  nish  many  exjiniple*.  One  in  Guy's  Museum  shews  the 
ducts  throughout  the  liver  inllanied,  dilated,  and  iisaociated  with  sevend 
1  abscess  cavities  ;  the  cause  being  a  gall-stone  floating  in  the  common 
^ucu  The  parts  were  taken  from  a  woman,  aged  thirty,  who  ha<l  had 
enteric  fever  five  months  before  death  ;  the  death  was  due  to  pyrexia 
accompanied  by  rigom.  But,  Itefiidea  gall-stones,  hydatid  disease,  cancer 
of  the  hilo-ducta,  enteric  fever,  and  influenza  may  causa  suppurative 
chnliuigitia  ;  and  I  stupcct  that  the  disease  not  infrequently  accom]>anics 
other  Hcute  infeciioiis  ailments.  There  are  good  examples  of  chulungjtis 
due  to  hydatid  disense  in  8t.  Bartholomew's,  Guy's,  8t.  George's,  and  the 
^liddlcsex  Muhouius  ;  »t  that  it  is  evidently  no  iufroquont  cause.  In 
Mime  of  these  instances  a  hydatid  cyst  has  burst  into  a  bile-duct,  and  in 
several  of  these  u  piece  of  rolled-up  hydatid  membrane  projecta  through 
the  papilla  itiU}  the  duodt-num.  In  all  ihetK.'  ca^es  the  tluctti  throughout 
the  liver  are  <lUnted  and  tilled  with  pus.  Some  years  n^'O  I  oitcralcd  on 
a  case  of  suppurative  cholangitis  dependent  on  malignant  disoase  in  the 
common  duct.  The  patient  was  decidedly  relieve<l  for  a  time  by  the 
drainage  cstablishc^l  by  cholccyatotomy  ;  bo  ultimately  di>c<l.  however, 
from  the  original  disease,  and  at  the  auto])«y  the  whole  of  the  ducts 
throughout  the  liver  were  tilled  with  mucopus.      A  very  good  example  of 
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Bnppiimti%'e  cholangitis  arising  an  the  resuU  of  cancvr  of  ibo  luiipulla  ofJ 
VfiU;r  iiuiy  Ita  «f(iii  in  ?it.  TJionwia's  Miisuuni.  In  critoric  fovur  the  dlseaM 
ariaea  irrespective  of  xwy  organic  obstruction  in  tfie  ducta,  as  is  ehewo  by 
a  specimen  of  Dr.  Hale  Whitfl'a  in  Giiy'a  Mufleum,  frora  a  patient  Hying 
in  the  seventh  wcok  of  entoric.  Post-mortem  (.'xanii nation  showed  in- 
flammation of  th(>  )>iIo-pau^^  tvithin  Hn<l  ont«it]c  the  liver,  together 
with  cholecystitis.  I  do  not  think  that  influenza  has  been  not«i  as  a; 
canse  of  suppurative  cholangitis.  I  observed  the  connexion  some  time 
ago ;  and  the  a>inptoms  were  so  characteristic,  and  came  on,  in  a  lady 
of  sixty-two,  within  so  short  a  time  of  influenza,  that  I  think  there  is 
every  rea.son  to  believe  this  infection  to  have  tiecn  the  nrigin  of  the 
euppnration.'  Other  similar  casee  have  apparently  confirmed  the  ohser- 
vation.  The  above-mentioned  diseases  are  somewhat  remote  terms  in  the 
scries  of  causation  ;  tho  immediate  cause  is  the  presence  of  pyogencUc 
organisms  within  the  bili.-iry  pasaagea.  Tlie  usual  organisms  are  H.  rvH 
ami  MtapIiytoc'fK'ci,  but  ociumionally  HfrupCocooci  are  present,  in  which  case 
I  btrlievQ  that  the  issue  is  generally  fatjil. 

.Symptoms. — In  suppurative  cholangitis  there  is  usually  progressive 
enlargement  of  the  whole  liver,  whicli  may  dcinccn<l  as  low  as  the 
imibilicus ;  llie  swelling  bt'ing  uniform,  smooth,  and  tender  to  pressure. 
If  the  cause  he  in  tho  common  duct,  and  the  gall-bladder  has  not  pre* 
Wonsly  become  contracted,  there  will  bo  the 'atlditionat  enlargement, 
canwcl  by  Its  distension ;  but  when  contraction  of  the  gall-bladder  haa 
taken  place,  and  also  when  tho  obstruction  is  in  the  hepatic  duct,  there 
will  ho  no  «igns  of  choh-cystitis.  Pain  may  ho  entirely  alisent,  as  in  one 
case  on  which  I  operated,  in  which  the  disease  was  dependent  on  cancer  of 
the  common  duct ;  but  when  the  cause  is  gall-stones,  the  pain  is  usually 
severe  and  paroxysmal,  each  attack  being  accompanied  by  agtic'llke 
mizurcs  jmd  an  intensification  of  tho  jaundice.  In  some  cases,  even  when 
due  to  gall  stoiiets  the  pain  may  be  so  insignilicatit  that  the  patient  forgets 
it  almost  immediately  and  fails  to  mention  it  in  his  history.  •Tanndioe  is 
always  present,  and  is  usually  both  persistent  and  intense  ;  thoiigh  where 
the  obstruction  is  a  floating  gall-stone,  acting  like  a  ball-valvo  in  the 
common  duct,  the  jaundice  may  vary  from  time  to  time,  or  may  ahmxst 
disap|>ear,  so  that  the  only  sign  maj'  be  a  slight  icteric  lirigH  in  the  con- 
jnnclivae.  Fever,  with  rij^ors  and  pn>fu»u  |»er8|ii]-ation,  is  a  prominent 
fejiture  of  the  disease,  and  rapid  logs  of  flesh  and  strength  likewise. 
Ttio  disease  is  always  serioiis,  and  often  proves  fatal  ;  though,  if  tho 
cause  can  be  removeil  at  an  early  stage,  recovery  may  »»ccur. 

If  the  coiu'se  bo  sulHicut*.'!  the  inflummation  oklv  concentrate  itself  tn 
some  part  of  the  liver  ami  lead  to  abscess  ;  in  this  case  a  distinct  tender 
swelling  may  form  and  give  rise  to  the  usual  symptoms  and  signs  of 
hepatic  abscess.  If  ordinary  infective  cholangitis  pass  on  to  general 
suppurative  cholangitis  recovery  is  improbable,  especially  if  the  infection 
l>e  streptococcic.  Hepatitis  and  multiple  IJver  abscesses  frequently  follow 
cholangitis,  and  are  usually  followed  by  general  and  fatal  infection  of  the 
system.     Pneumonia  and  pleurisy  ending  in  empyema  arc  serious  and 
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nent  compliaUionB.     Endocarditis  «t  timeii  occurs,  and  an  it  biw 

to  follow  cholangitis  with  bejHilitis.  and  chohinyitiB  nithout 

lis  Muse  should  never  bo  lost  sight  of  in  any  cnse  of  iiifGt^tivo 

iidicid.     In  the«e  cuscb  the  bncterinni   in  the  vegetations  on   the 

d  endocaniimn  has  been  found  to  be  identical  with  that  discovered 

t   intrt'tod  bile.    Jaccoud  and  Aubcrt  have  also  found  endocarditui  in 

I  \\  ilnnj^itis. 

J  -JiH-icjitif!  diicti!  frequently  participate  in  inflammation  of  the 
iij-:L>,  it  not  infrequently  occnrs  that  fluppiinitive  pancreatic:  catarrh 
.--ti'»  of  the  jwncreiis  may  complicate  Iwtb  infective  and  suppurative 
tigitift,     {Vidf  Ti,  6,  8.) 

roatnicnt. — Ujiless  froo  evacuation  of  the  infected  cnntenta  nf  the 

;es  can  be  accomplished,  either  naturally  or  artificially,  treatment 

MHiUy  u«lo«s.     If  practicable,  choledochotomy,  with  removal  of  the 

,  should  therefore  Iw  perfoniie<l,  utuI  free  drainagL*  establislicd  and 

ued  until  the  bile   is  sterile,  or  nearly  «o-      Altbuugh  good  reiiults 

t  bo  expected  in  all  c-aaes,  an  amelioration  of  the  Hympt^ms  may  be 

lied  for  in  Borae,  and  complete  relief  in  others. 

If  a  localised  ahsccw  be  (ii»coverc<l  in  the  liver,  it  should  l>c  opcne<l 

••d  drained,  and  though  in  these  seriaiis  oaset)  it  is  scarcely  to  be  cxpecte*! 

(li.it  nfieration  can  be  always  siiccewfiil,  the  chance  of  porniaTicnt  benefit 

ffijrth  snatching  at,   even  under  the  most  deaporate  conditions.     Of 

.'ueral    moans,    warm    applications    to   the    hepatic   region,    an    initial 

urcurial  pnrgc  followed  by  milder  saline  laxatives,  intestinal  antisepsis 

Itv  bismuth  and  anlol,  the  relief  of  [tain  by  ^ediitive-t  if  called  for,  and  ihc 

treatment  of  symptoms  as  they  arise,  will  aflbnl  some  amelioration,  though 

the  relief  will  prnlwibly  lie  but  leni)!Orury. 

On  drainage  of  the  piiU-bladder  or  common  duct  a  certain  number  of 
important  thenipoutic  results  follow,  (i.)  The  infective  contents  of  the 
gall -bladder  are  evacuated;  (ii.)  cnlciili,  which  atv  frftquontly  present, 
am  rrmoved :  (iii-)  thu  other  biliary  passages,  more  or  less  obstructed 
sltber  by  calculi  or  by  swelling  of  their  walls,  are  rendered  as  free  as 
pouible  ;  (iv.)  the  infective  bile  is  allowed  to  cfcape  and  nx^chiinically 
fface  out  the  lower  ]xist?age!<>,  carrying  away  through  the  drainagt*-tube 
uany  of  the  infectious  elements;  (v.)  the  relief  of  pr^.s-sure  provent>( 
absorption  of  the  septic  elements;  (vi.)  the  relief  to  tlie  kjclufy^,  by 
allowing  the  bile  to  escape  freely,  is  also  of  importanee  ;  as  they  are 
thus  cnnblt'd  to  perform  their  function  more  freely  in  relieving  the 
system  of  Elliptic  and  other  materials. 

Terrier  nurrate**  nevenil  cases  in  the  utmost  detail,  an  account  especially 
interesting,  as  he  describea  the  bacteriological  examination  of  the  discharge 
from  the  fiatula  at  different  dates,  and  conclusively  shews  the  gradual 
diminution  in  the  vinilence  of  the  di«charge  after  some  davft' drainage, 
nod  jMtints  \n  the  neotl  of  nithi-r  nioru  prolnngeil  ilraiiiage  than  some  of  lis 
have  be«!n  wont  to  employ ;  until,  indeed,  the  Iwcteriological  examination 
of  the  discharge  shews  it  to  be  sterile,  or  nearly  so. 

Ulceration,  Perroratlon,  Fistula,  and  Stricture.— These  pathological 
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cnmliiion*  mny  conveniently  be  considered  together,  as  thoy  usually, 
though  not  conatftntly,  ovrn  one  origin,  namely,  gait-stones ;  moreover, 
perforation,  fistula,  and  stricture  are  all  accompanied  or  preceded  by 
ulcerati<ni. 

5.  Ulceration  of  the  gall-bladder  and  bile-ducta  is  found  to  be  present 
in  many  aises  of  impacted  gaJl-Btone ;  and  it  doubtless  helps  to  explain  the 
infective  symptoms  which  arc  present  in  some  cases  of  cholelithiasis  and 
ahiiunt  from  othuni.  Ulceration  is  gunemlly  found  also  where  gall-stones 
have  led  to  empyema  of  the  gall-bladder  or  to  suppurative  cbolaiigitis. 
The  ulcers  may  be  quite  superficial,  mere  abrasions  of  the  eiiithelial 
lining,  or  thoy  may  bo  deeper,  exiemling  into  or  thi-ough  the  other  coat«. 
iricoration  is,  howovor,  chiefly  important  from  its  offocts — perforation, 
fistula,  or  stricture.  Ulceration,  or  even  porfoiution  of  the  gHll-btadder 
or  bile-ilucts,  may  occiu-  indepeuilendy  of  giill-8tone«.  Dr.  Hale  White 
described  a  fiiuil  case  of  enteric  fever  in  a  boy  of  aevonteen,  in  which 
there  n-ere,  besides  the  usual  signs  of  the  fever  In  the  intestine,  suppura- 
tinn  and  ulceration  in  the  gidl-b]nnliler,  though  there  was  nn  tilmLnictitm 
Lu  iht:  |ias!>ag«  of  bile,  fn  some  places  the  walls  of  the  gall-bladder  were 
rery  thin  and  almost  perforated.  Murchison  says:  "The  lining  mem- 
bmno  of  the  gallbladder  is  very  liable  to  become  inflamed  in  euterie 
fever  without  proihiciiig  very  niarkenl  symptoms  duniig  life";  later,  be 
i-efors  to  u  ease  of  death  from  perfonitirig  n\acy  of  the  gall-bladdor  in  a 
youth  aged  nineteen  on  the  fifteenth  day  of  enteric  fever.  Perforation 
of  the  hilc-ptusages  is  not  uncommon,  but  general  peritonitis  from  this 
cause  is  rare ;  as  the  ulcer  advances,  extravasation  is  prevented  by 
adhesive  pc-ritoniiis.  General  suppurative  peritonitis  from  perforation 
does,  howerer,  occasionally  occur,  le^uling  to  a  sudden  jientuncal  catas- 
trophe and,  ai  a  rule,  to  a  speedily  fatal  termination,  uiilects  o[ienition  be 
performed  within  a  few  hoars.  In  cases  of  nipture  of  the  gall-bUdder 
from  straining,  as  in  cases  reported  by  WiIIhoI  and  by  Mr.  Lane,  there 
was  in  all  probability  some  previoms  disoasc,  such  as  tUceration,  leading 
to  thinning  and  wealteuing  of  the  walk  of  the  gall-bladder,  and  disposing 
to  nipture  from  slight  causes.  George  P.  Biggs  reitniia  a  fatal  cue  of 
perforating  nicer  in  a  woman  who  had  suffered  a  month  prenously  from 
g]Ul-stono  colic.  The  onset  w,t«  smlden.  and  was  accompanied  by  cramp- 
liki!  }iainH  in  thu  upjier  alHlctni<^n,  whicli  were  mpidly  follt)wed  by  signs 
of  acute  genend  peritonitis.  She  <Iiifd  on  the  fnurtli  d^ty  of  illness.  At 
the  autopsy  the  alxlomeu  was  found  greatly  distended  and  full  of  a  dark- 
brown,  biie-stained  fluid  having  a  slightly  faecal  odour ;  tho  peritoneum 
was  covered  with  fibrinous  exudation.  Just  inside  the  oriGco  of  the 
common  bile-duct  a  large  gall  stone  was  impacted,  and  at  the  junction 
of  the  gall-bladder  and  cystic  duct  a  minute  oblique  perforation  was  found 
in  the  floor  of  an  old  ulcer.  The  cystic,  hepatic,  and  common  ducts 
were  all  much  dilat^l,  the  latter  wimitting  n  cylinder  one  centimetre  in 
diameter.  The  nmscular  wall  of  the  gall-bladder  was  hypertrophied,  and 
the  mucous  membrane  thickened  from  chronic  inflammation  ;  near  the 
outlet  there  was  auperficijd  ulceration. 


6.  If  perforation  be  recognised  and  operated  on  at  once,  recovery  is 
poarible— H8  in  the  \-nse  of  a  man  aged  forty-tive,  whom  I  *aw  vith  I)r. 
Bnithwaita  of  Leeds,  iLtuI  who,  after  Bymptoms  of  inflammation  in  the 
]ie|Nttie  rogion  extending  over  several  weclcs,  snJdenly  became  worse  and 
ahew«d  signs  of  general  peritonttiH.  I  ojienetl  the  alxlomen  in  the  right 
Unw  Hini]niuris  and  evacuated  several  pints  of  bilo  and  piiR.  Thii 
aMomen  mw  washed  out,  and  draina^^e-tubes  were  pjwsod,  between  the 
liver  ami  diaphragm,  into  the  right  kidney  (XHich  and  downwards 
towanlH  the  |H'lvis  ;  the  jmtieiit  reeiivered  and  is  now  in  jierfeut  health, 
I  have  since  ojwmtefl  BiicceBsfully  oti  several  cases  of  perfonilive  peritnn- 
iiis  due  to  gall-stones.  An  interesting  case  of  perforation  of  the  ;ial!- 
Uaddcr  following  typhoid  ulceration,  successfully  treated  by  ubdominal 
sectiuu,  was  ri-'i>orU!<I  by  Mr.  Monier- Williams  and  Mr.  Shcild. 

In  the  greater  number  of  wises  perforation  occui's  slowly,  as  in  a  case 
of  a  feeble  aged  woman  whom  I  saw  with  Dr.  Chadwick  of  Leeds  a  few 
day*  before  her  death.  Jaundice  had  l>ccn  present  for  tivo  years,  and 
at  the  necropsy  a  large  gall-«toiio  was  fomul  lying  in  a  cavity  o;itsidL>  of 
the  common  duct,  but  pressing  on  it.  The  cavity  was  shut  oft'  from  the 
general  |>enloneal  cavity  by  adhosion  of  the  ueighlionring  viscera.  In 
}me  casee,  as  in  one  reported  by  3Ir.  Morton,  the  primary  perforation 

^mny  lead  to  the  formation  of  a  second  cavity  bounded  by  phistic  lyinjib, 
which  in  ita  Uim  miiy  rnpturB  ami  lead  to  fatal  ppriUmitia  The  follow- 
ig  is  a  brief  aceoiint  of  the  [Hmt-niorteni  ap|ieurancu  iji  tliu  cjise  refcrrerl 

'to  ;  the  |)atient  w»s  a  uoman  of  sixty  ; — "  The  liody  was  well  nourished, 
the  abdomen  was  distended,  and  on  opening  it  much  orangc-coloiired 
fluid  escaped,  and  general  recent  adhesive  jwritonitis  was  discovered. 
Just  Iwlow  the  liver  was  a  cavity  the  size  of  an  <i'ratige.  hoiindt-d  alxive 
by  thtt  nndttr  siirfuL-H  of  the  liver,  and  in  fruiit  by  thti  thin  margin  of  the 
liver  and  the  omentiun  which  had  been  adherent  to  it.  Below,  it  was 
Bpiarat«d  from  the  colon  by  much  thickened  tissitc.  On  its  inner  side 
vy  the  omentum,  and  on  its  outer  sido,  covered  by  adhc'iiomi  between 
the  liver  and  wijaocnt  jMirts,  lay  the  gall-bladder,  which  opened  into  Lhi; 
cavity  by  an  aperture  which  wonld  lulniit  one  or  two  fingei's.  The  wall 
of  the  g^l-bladder  wan  much  thickene<],  and  several  stones  hnlf  an  inch 
iu  diameter  were  found  lying  in  iL     Where  the  omentum  had  before 

|lM!«n  adherent  to  the  anterior  edge  of  the  liver,  forming  thti  anterior  wall 
of  the  cavity,  it  had  become  detached,  and  thus  the  bile  had  cscaptMl  into 
the  pen'toneum  and  set  up  fatal  peritonitis.  No  iloiibt  at  one  lime  thu 
gall-bladder,  containing  gall-stones,  had  perforated  luider  these  surround- 
ing adhesions,  and  thus  tho  secondary  gall-bladder  had  I'cen  fomicd, 
which  in  ita  turn  had  finally  ruptured  into  the  peritoneum.  The  old 
gall-bladder  was  not  dilatc^l  t^i  any  extent." 

7,  Fistulas. — A  large  gall-slotie  may  ulcerate  its  way  <)uietly,  almost 
without  symptoms,  into  the  duoflenum  or  colon,  and  produce  no 
distrf^s  until  in  the  intestinal  cjuial,  whim  all  the  ttyinptxini.K  of  acute 
intestinal  (jbatnictinn  may  result  (itt/i:  Vol.  III.  p.  74;().  Itately  gall-stones 
have  ulcerated  their  way  into  the  pelvis  of  the  right  kidney  and  set  up 


symptoBU  of  renal  stone.  I  recently  removed  a  gall-stone  the  sixe  of  a 
pllUet's  egg  from  tlie  stomach  of  a  man  ngod  savanty,  at  the  same  titne 
closing  the  gastric  fistuln  ami  remnving  the  gnll  Itladtlor.  The  patient 
recovered  and  is  now  well.  He  had  had  no  symjitoms  up  to  three  dnys 
before  operation.  Where  adhesions  form  between  the  gjill-blndder  and 
tiie  pBriet«3  an  idracess  m:i.y  form  in  tlie  aWominal  wall,  either  over  the 
region  nf  thv  gall-Iilatlder,  iit  the  uml>i]lcu!>  or  elKewhure,  which^  ou  being 
opened,  (lischajges  piiK  and  gallntonus,  and  leaves  a  fistula  which,  with- 
out further  treatment,  may  become  peiiuanent,  and  discharge  mucus  or 
mucopus  or  bile  ;  sometimes  5ucb  a  fistula  may  cloac  epotit^ineously  if 
the  olwtruutiou  have  jHiaBiiil  away.  Contiary  to  what  one  might  sup- 
pose, tistulas  betwouri  the  hilc-|>!t8Kagcs  and  other  hollow  viocera  in  the 
majority  of  cases  close  ftpontaneously,  leaving  visceral  adhenons :  thos 
intervisceral  gall-bladder  fistulas  arc  but  rarely  fouml  after  death. 

A  fistula  may  at  times  open  the  way  to  septic  absorption  and  to 
death  from  septic  complications.  Mucoiis  fistulas  are  occasionally  seen 
after  the  operation  of  oholocystotomy  where  the  olwtniclion  in  the  cystic 
duct  has  not  been  overcome,  or  whi^re  that  duct  in  the  seat  of  stHcture. 
In  one  case  of  this  kind  with  which  I  am  acquainted,  the  patient  has  so 
little  inconvenience  that  slie  does  not  think  it  worth  while  to  umlergo 
any  fiuther  treatment.  In  other  cases  of  mucous  fistula  depeiiileut  oa 
stricture  of  the  cyittic  duct  I  luive  rcmovod  the  gall-bliulder,  eliocting 
thereby  a  complete  and  permanent  cure, 

Hillary  fi.<(tuta  may  aLso  continue  after  choleci'stf^tuniy  where  the 
common  duct  in  sirictured,  or  where  the  ol>stniction  is  pt'mianent,  or  has 
not  bcten  removoil.  In  cjiecs  of  llii)^  kind,  ilupendent  on  striclure,  I  have 
connected  the  gall-bladder  to  the  intestine  by  the  operation  of  uhole- 
cyatenteroBtomy  and  then  closed  the  external  wound ;  thus  curing  the 
fistula  and  restoring  tho  flow  of  bile  to  the  bowel  with  completely  satis- 
factfiry  result*. 

8.  Stricture  in  jnoliably  ahvjLys  the  result  tif  ulrenilion  due  to  gall- 
Btonefl,and  m.ty  not  manifest  itself  until  tho  original  cause  has  passed  away. 
If  in  the  cystic  duct,  it  leads  to  a  gradual  and  almost  painlera  distension^ 
of  the  gall-bladder;  if  iu  the  he]iutic  duct,  to  a  gradual  increasing 
jaundice  with  onh»rgcmonfc  cf  the  liver,  but  without  distension  of  the 
gall-bladder  ;  if  in  the  common  duct,  to  jaundice,  enlargement  of  the 
liver,  and  distended  sail-bladder ;  though  if  the  stricture  have  been  caused 
by  gall-stones  in  the  common  duct  tliu  gall-bladder  ma.y  be  contracted. 
In  one  such  cai<e  on  which  I  operated,  the  history  of  gall-stones  had 
extended  over  a  period  of  eighlci-n  years,  and  for  three  years  then"  had 
Wen  iterKifitent  jaini<lice  dt-[Mymk'nt  on  stricture  of  the  common  bite-duct. 

The  firat  and  last  events  are  not  very  uncommon,  as  wilt  be  gathered 
from  the  foivgoing  remarks ;  hutr  stricture  of  the  hci*atic  duct  inde- 
IKimlcnt  of  gmwth  it:  pn)bal»]y  very  \■^^lx,  though  a  fatal  case  lias  been 
reptirttMl. 

Stricture  may  be  found  occasionally  in  the  middle  of  the  gall-hladder 
producing  an  hour-glass  contraction  of  that  ordinarily  ]iear-sliaped  canty. 


In  one  cam  I  found  ilie  upper  cavity  separntoJ  from  the  lower  by  a, 
stricture  apparently  imiwrnitiiiblti ;  botb  cavities  contained  gall-stones 
which  were  succceafuUy  removed. 

rCeedteas  to  siay,  stricture  of  ihe  bilc-pnssages  will  scarcely  call  for 
(liagnosis  apitrl  from  its  cume ;  though  ilifleroiit  treatment  will  be 
demanded  when  the  <lisease  is  recognised  at  the  time  of  operntion. 

Id  stricture  of  the  cystic  duct  the  gaU-bladdcr  should  be  removed, 
otherwise  the  symptoms  will  roctir  wlien  the  woutitl  clones,  or  there  will 
1m-  a  {HtrmanniiL  tniteoiis  tiHtula.  Or  l]w  gall -blndiler  may  be  "  sborU 
circuitetl "  into  the  inl««tine,  a*  in  the  remiirkable  case  reported  by  Mr. 
£fva)iL  111  stricture  of  the  common  duct  cholecystenterostomy  nmat  be 
performed,  nut  n  simple  cbolccystotoDiy  ;  otherwioe  a  permanent  biliary 
Rutulu  will  certainly  W'  f(>mi(!(l.  In  i-t-Ttuiii  cases  of  simple  utrit-ture  of 
tlie  c-omiuou  duct  it  may  be  poftsible  to  diWde  the  stricture  longitudinally, 
juid  suture  the  iiKision  transversely,  thus  abolisliing  the  narrowing  of 
the  paASHge,  as  in  the  u}H:iJition  of  pyloroplusty. 

9.  Acute  Phlesrmonous  Cholecystitis  and  Gangrene. — Acute  phleg- 
monous intiitmmation  of  the  gallbladder  wjis  described  by  Cotirvoisior  in 
181*0  luider  the  name  of  luuto  progrcstiivo  ertipyema  of  the  gall-bladder; 
and  he  stated  chat  it  usually  Icails  to  a  fatal  termination  in  a  few  days 
from  ditTuso  peritonitis.  Only  seven  cases  are  recoixled  in  Courvoisier's 
voluminous  statistics.  Pobtin  also  snys  tliat,  besides  thu  oiihtmry  variety 
of  empyema  of  the  }^dl-)>la«b1er,  there  in  an  acuta  ompyema  of  a  very 
grave  kind,  which  i«  followed  by  rapid  i>eritoiiiti3  and  death.  In  one 
case,  which  he  describes,  death  occurred  on  the  socond  day  after  the 
ODMt  of  the  attack  ;  and  althmigti  there  was  no  perforation  of  the  walla 
of  the  viscus,  infection  hiul  Hptvail  tlirougb  the  coat.s  to  the  geaeiiU 
peritoneal  cavity.  From  the  lar*;!*  number  of  cuAim  that  T  bavo  truntetl 
the  diaeaso  ih  evidently  not.  uncommon.  In  190(i  1  publishMl  a  Keric«  of 
fifty-Mven  cases  of  removal  of  the  gall-bladder  (41),  which  has  now  been 
extended  to  nearly  a  hundred. 

Although  the  disease  is  immdly  associuied  with  gall-stones,  Mr.  latino's 
and  Bome  of  my  cases  would  eeeni  to  prove  tbul  acule  eholecy&tiliti  nmy 
arise  independently  of  tbein.  Enteric  fever  may  give  rise  to  it,  as  in 
the  case  recorded  by  Mr.  Monier- Williams  and  Mr.  Sbeild. 

Whatever  be  tho  churp,  acute  phlegmonous  cholecystitis  usually  appears 
somewhat  suddenly  with  pain  on  the  right  side  of  the  al)domeii,  which 
rapidly  becomes  general.  A  rapid  and  feeble  pulse,  quicl:  thoracic  i>rr.^tbing, 
fever,  intense  general  depression,  marked  tenderness,  esiiecially  over  the 
right  side  of  the  abdomen,  rapidly  increasing  tym|ianitc«,  {>erKiritent:  vomit- 
ing,  and  an  extromely  anxious  expression  of  countennnce,  arc  its  chief 
symptoms.  The  acute  peritonitis,  significant  tif  tho  dij^oase,  may  be  loadisetl 
at  first;  but  later  it  bect>mex  genei-al.  Jaumlice  miiy  or  may  not  be 
present ;  and  although  an  elevation  of  temperature  is  usual,  it  is  by  no 
means  constant,  and  affords  but  slight  a-iHi-^utnce  in  <]i».gnosis  or  prognosis. 
If  the  disease  be  of  the  very  .iciift;  or  gimgrcnous  variety,  ib-Jilh  sjieedily 
ocean;  but  if  uf  tbt^  milucutu  fonn,  an  aWess  may  form  round  tbe  gall- 


bladder,   and  cb6  pentoniiiH   iiuiy  become  localised;  the  dtseosa  then 

reserahles  »  pcn'typhlitic  nbacess  in  its  course. 

Thi'  f/»(i|7/i(j,Ti.s  (if  phle^iiotKiii.s  irholccystitis  pnictitaiHy  cesolvea  itaeU 
iiiU)  a  <li».guo«U  of  tbo  aume  of  an  uciitv  jioriUmitiK  slurting  on  the  right 
side  of  the  abdomen.  Although  this  may  be  due  to  porforatiun  of  the 
etotuach  at  or  near  tht?  pylorus,  to  perforation  of  the  diiodenum  or 
ascending  colon,  to  perforation  of  the  gall-blucidcr  or  bile-ducts,  or  to 
eonio  other  such  peritoneal  catjkttropbe,  the  chief  affection  with  which 
it  U  likely  to  be  confotmdcd  is  nciito  appendicitis.  In  appemlicitis  the 
piiin  begins  at  a  lower  point  in  the  abdomen  and  paaseB  towards  the 
umbilicus,  whereas  in  f^ll-bladder  mischiof  it  begins  below  the  ri^ht 
costal  margin,  and  pjifwea  tnw:ird3  the  epigastrium  and  Ijack  to  the  right 
scapiiliir  rfj;ion.  In  the  imB  iJiae  the  most  acutely  tcmlfr  spot  i»  over 
thn  cuiicuiii ;  in  the  other  it  is  <]vur  the  region  uf  tlu;  gall-bluddiT.  The 
Bymptonw  of  acute  i>eritoniti«  and  paralytic  obstruction  of  the  boweU  are 
common  to  Iwtli.  Thu  apfiendix  may  bo  abnormally  situated  under  the 
right  coHt^d  areli  and  so  give  rise  to  a  dilhculty  in  diagnutiiK,  as  in  a  case 
I  o)>emted  on  in  which  a  suppurating  appondtx  w&a  adlicreiit  to  thu  gull- 
bladder  and  liver.  Fortunately,  the  treatment  by  exploratory  incision 
ia  that  appinprittte  to  any  one  of  the  various  conditioa<!  mentioned. 

Trmtment.  —  iielicf  of  [win  by  injoutions  of  morphinu  will  prob- 
ably always  be  demanded  aa  a  primary  measure  ;  and  aa  it  is  clearly 
impottsible  to  make  a  diagnosis  of  this  serioiis  malady  within  the  Srst 
few  hours,  warm  applications,  absolute  rest,  the  stoppage  of  feeding 
by  the  mouth  (unlct^s  it  he.  in  very  small  quantities),  and  the  relief  of 
symptoms  ax  they  aritcc,  must  be  our  tcmporar}-'  measures;  but  as  soon 
ait  the  diagnosis  of  phlegmonous  cholecystitis  can  be  eetablished,  and  it  is 
foun<{  that  the  patient  is  getting  worse  rather  than  bettor,  an  exploratory 
incision  should  be  made,  and  the  gall-bladder  incised  and  drained,  or 
belter,  completely  removed  by  cholecystectomy,  the  cause,  if  any  obvious 
one  be  found.  Wing  then  removed.  If,  however,  gangrene  be  discovered, 
the  gall-bladrlnr  shciuld  undoubtedly  be  remrived,  the  indirMionK  for  that 
measure  iM'ing  ax  di:«tinct  ax  in  the  Raso  of  a  gangrenous  vermiform  appendix. 
If,  in  subacute  cases,  the  inflammation  becomes  localised,  and  a  swelling 
with  t<'nderne.'w  Imi  found  beneath  the  right  costal  margin,  incision  and 
dmina^o  ara  called  for ;  at  the  same  time  cholecystotomy  may  be  per- 
fonuud,  and  if  gall-stones  lie  presmt  in  the  gidl-btaddt-r  or  duct«  thoy 
may  bo  removed.  If  the  patient  be  too  ill  to  bear  a  prolonged  operation 
the  latter  procediu-e  may  he  left  to  a  aubaequcnt  occasion. 

tJautfteitr. — The  eompanitivo  frequency  of  gangrene  in  the  vonnifonn 
ap|H>ndix  might  lo)ul  one  to  suppose  thut  gangrenous  inflamMiatioti  of  the 
gall-bladder  wculd  not  be  uncommon  ;  yet  it  is  only  occaaiunally  seen. 
So  far  as  I  know,  L.  W.  Hotchkif^s'  case  was  the  first  recorded.  In  this 
case,  a  boy,  aged  nineteen,  was  admitted  to  the  Bellcvne  Hospital, 
Now  York,  with  acute  peritonitis ;  it  hart  come  on  suddcidy  and  was 
thought  to  be  line  to  appendicitis,  hh  the  pnin  was  most  severe  over 
the  eaecal  region.     No  prei'ious  history  of  gall-stones  was  obtainable. 


Exploration  of  the  ibdomen  revealed  a  tumour  of  purplish  hue,  very  t«iwe 
111  marketlly  congested  ;  some  pus  was  found  on  its  out«r  side,  and, 
ithiii  ii,  ihiri,  sticky  fluid  of  a  y«lli)wtKh-l)niwti  colour,  tojs^ther  with 
a  number  of  gall-stones.  The  lower  end  of  the  giill-btaddor  wiut  itlmost 
blwck ;  ii3  vaiia  were  extremely  thin  and  apparently  gangrenouB.  l>eath 
occaiTwI  seven  hours  After  the  operation — thirty-four  hours  after  the 
onset  of  the  attack  ;  the  vomiting,  nipid  puUe,  anil  high  temperature 
continuing  to  the  cml.  I  have  operated  succeftsfully  by  cholecyslectomy 
on  Acveral  cJi^s  in  which  acut«  phlegniotious  cholecystitis  was  passing 
_Uito  or  had  actually  ended  in  gangieiiE!.  In  one  of  the  cases  no  gall- 
3nes  wore  found,  though  in  others  cholelithiasis  was  the  manifest 
iciting  cause. 

In  order  to  wxpWn  the  occutrence  of  gangrene  three  factors  have  to 
bo  borne  in  mind :  (t)  thrombosis  of  the  nutrient  vesw^ls ;  (/>)  bacterial 
infection  ;  (r)  nlisence  of  drainage  and  eon«o*|tioiit  tension.  T!ie  two 
latt^er  are  present  in  both  gall-blailHer  and  appendix  inHaniniatJon  ;  but 
the  first  factor  is  more  fre^|ue^t  in  the  verniifonn  appendix,  which  is 
supplied  by  one  nutrient  artery  only  ;  whercifl  ihe  gall-bUddor  has  a 
vfry  tree  blood-gupply,  not  only  through  the  branches  of  the  cystic 
artery,  but  also  tbruugh  their  anastomoses  with  the  hepatic,  where  the 
organ  is  fixctl  to  tlm  liver,  tn  HotrhkisH'  raHU  then!  wbk  an  abnoi'mul 
circular  constriction  of  the  gall-bladder  with  lymph  iriljltnition,  which 
wa»  sppareaily  sufficient  to  cut  off  the  blood-aupply  from  the  extremity 
of  the  part. 
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TiTMOCRs  or  THE  Gali^biaddek  and  Bob-ducis. — If  by  tumour  be 

iiTidprflUHHl  now  gniwth,  then  tiimotirvi  of  the  gall-blaJder  wid  bile-dticU 
;ii-»  iKit  coiumon  ;  bill  if  wu  hcciuj)!  ihu  ukiwI  iiiturpretatioii  of  the  word, 
and  cuJi  all  enUrgemeitls  tumoure,  wo  slmll  find  tbom  by  no  mcantt  roru. 
The  greater  iiumbcr  de|>end  cUrecUy  or  indirectly  un  gall-stonea. 

Tliu  fiillnwiii^  L-]ju-isifi(;jitiiin  incliide«  the  chief  tiimoim  of  the  giUl- 
blftdder  find  bile-ducU ; — 

i.  Tumours  of  the  Uall  bladder. 

A.  distension  ;  (a)  with  bile  ;  (i)  with  gali-etones  ;  (c)  with  mucus* 

hydrops  ;  ('f)  with  pus,  (-[iipyeuu  ;  (-r)  with  air. 

B.  New  gi'owths.     {n)  Mali^niuit ;  (t)  non-Malignant. 
II,  Tumours  of  the  Bile-ducta. 

A.  Distension. 

B.  Xew  growths.     («)  Malignant;  (6)  non-Malignant. 

I,  Tumours  of  the  Gall-bladder. — Ktiohffif.^-The  gHllbladder  may 
become  ha-rd  and  almost  calcified  by  the  deposit  of  lime  Aalla  in  it* 
walU  in  L-uncetjuence  of  dit^eiu^u  uf  It«  mucous  nieuibrune.  UKiially 
it  ran  then  bf.  felt  under  the  liver  margin  att  a  hard  nodule,  ihou^ 
it  seldom  form*  :i  tumour  of  any  size.  Though  a  considerable  collection 
of  gn]l-«tt)ne^,  or  one  large  concretion  contained  in  the  gnll  bhulder, 
limy  oiuRe  a  ]kaljHilile  tumour,  thin  i.'^  rare ;  the  swelling,  as  a  rule,  ia 
due  to  c]i»l.rn)iiuii  uf  tbu  gitlMiinddur  in  oonsequence  of  an  ob^itniction 
of  the  lumen  of  the  duct.^  by  gull -sUjuex,  co  tluit  the  e«cii)>e  of  the  eiecre- 
tiona  18  prewnted.  If  a  gall-atone,  in  piuwing  down  the  cvfttio  duct, 
Ivocome  ini|«urt«i(l,  so  us  to  block  the  piiasage,  the  gall-blrulder  gradually 
liocoincM  di»UtndiHl  with  mncnK,  and  a  tiunnrir  i»4  ftirmeil.  If  a  concretion 
bo  impacted  in  tho  comuion  duet  the  gidl-bliuUKir  may  Ito  distended  with 
bile  for  a  short  time,  though  if  the  obstruction  continue,  mucus  mil  take 
the  place  of  the  bile. 

Stricture  or  tumour  of  the  cystic  or  of  the  cuinmon  duct  or  interstitial 
pancreatitis  uuiy  prcwlui^e  distension  of  the  gall-bladder ;  so  also  nmv 
hydatid  disease,  ntovnble  kidney  and  nialignjint  growth  lying  outsidv  the 
bile-<lucts  Imt  pressing  on  them. 

If  the  symptoni.f  be  acute  and  asKociated  with  intlammation,  tho  con- ' 
tents  of  the  gall-bladder  may  become  punileut  and  a  so-i-alled  cmpyeuu 
be  foi'mod.  In  certain  cases  of  empyema  the  sizo  of  the  tumour  may  be 
increased  by  the  formation  of  pus  outride  the  gall-bladder.  The  pus  may 
then  lie  in  an  irregtilar  canity  either  in  the  liver  or  below  it,  but  shut  off 
by  adhesions  from  the  general  i>eriloneal  cavity. 

Of  thi!  rumoui-s  dcpeTiiient  on  new  growth,  "cancer"  of  the  gall- 
bladder is  the  most  important ;  innorrnt  growths,  exc«pt  of  intlnmmatory 
origin,  are  excessively  rare.     I  reported  a  caac  of  adenoma  of  the  gall- 


bliiddur  successfully  removed  by  cholecystectomy,  and  a  tiiinoiir  of  the 
gall-blttdder  due  to  actinomycosis,  which  vrtm  cnixtl  by  ciii'ulta};u  and 
drainage,  vrith  the  siibsequi^nt  adniiniitCration  of  ioclido  of  potasiiitttii  (50). 

Cancer  of  the  head  of  the  pancreas  is  usually  associated  with  a  per- 
ceptible tumour  of  the  gall-bladder,  ns  the  new  growth  umbraccs  and 
olwtnicte  the  ttsrminatiun  of  the  cominun  duct  and  thiiH  causua  retention 
of  Kecretioiift. 

SitfHs. — Kutai'gementa  of  the  gail-bladder  may  vary  from  a  Hunotir 
jU£t  perceptible  to  the  touch  to  one  of  inich  a  ^Jzc  that  it  tnay  rci^oiubk' 
ail  ovarian  cyst,  as  in  caaiw  r«iwptcd  Uy  Ten-ior  and  Lawson  Tiiit ;  though 
an  unUtr^umeiit  of  greater  size  than  a.  Urge  ]>cai  is  exceptional.  The  eame 
tumour  may  aUo  vary  in  size  at  difTorent  timei^ — a  t'ariation  frequently 
fotmd  in  gall-stone  obstructionti.  The  eymyjtoms  of  tumour  of  the  gall- 
hbdder  depend  for  the  most  part  on  the  cause,  nnd  consequently  \"ary 
i-oiisidenibly — being  at  times  slight  ami  unim]M>rtanL,  at  timns  IkiUi  urgent 
and  (teiious.  The  jyillhlailder  a;*  arule  enlarges  downwards  and  forw.irda 
in  a  line  which,  drawn  from  the  ninth  or  tenth  costal  cartilage,  crosses  the 
luiiuL  alba  a  little  holow  the  umbilicus;  but  the  jMisitian  of  the  tumour 
varies  with  the  size  of  the  liver.  When  this  organ  is  <if  normal  sizp  the  netk 
of  the  gall-htadder  is  opposite  the  ninth  co»tal  mrtilagB  ;  %vhereiut  when  the 
liver  in  eiilorgetl  the  gall-bladder  will  be  pushed  down  ao  that  the  neck  of 
the  tumour  may  be  opposite  to  the  iimbilicut<,  or  even  IjcEow  it.  If  uu- 
eorapliciitc'l  it  will  hnvp  a  KmcHtth,  ixmndu'^],  and  juur-Khaped  outline,  the 
larger  end  below  being  (|uito  free  and  movablu  from  siiln  to  sidi-,  the  upper 
end  being  lixcd  and  |»a»iing  under  tin:  Ixiwur  murgiii  of  tlio  liver  at  the 
ftasure  uf  the  gall-bladder.  A  diittinct  sulcus  between  the  liver  and  gall- 
bladder is  nearly  always  perceptible  to  the  touch :  if  the  wamt,  flat  band 
be  laid  over  the  right  »ido  of  the  abdotuon,  and  the  [latictit  he  told  to  take 
a  deep  breath,  the  tumour  and  the  liver  wilt  descend  together  lUid  [ioxb 
undur  the  fingers. 

Bimanual  palpation  will    fre«)uenUy  throw  additional  light   on  tb« 

the  right  hand  is  to   be   placed  in  front  of  the  abdomen,  and  the 

tft  under  the  right  loin,  and  gentle  pressure  made  Ibrivards.     In  other 

see  additional  infonuation  may  lie  obtained  by  placing  the  patient  in  the 

eou-pectoral  position,  and  pa.<sing  tho  Hat  hamU  rffund  the  ubdomnn  from 

Bfaind,  when  a  tumour  of  the  gall-bladder  will  rest  flircctly  on  the  hands  ; 

on  deep  iuitpinition  it  will  be  felt  to  move  JH.«t  l>eneath  the  ab<)uminal 

walls  :  the  upper  8urf;ice  of  the  liver  is  also  cajwhlti  of  pHl|(:ition    in    ihia 

way.      The  sac,  aa  a,   rule,    i»  far  too  tense  for  fluctimtinii  to  ht'   folt, 

.tboagh  at  times,  when  it  in  loss  tense,  this  sign  may   Im  obtained.     In 

le  of  the  larger  swellings  a  thrill,  almost  like  the  hydatid  fi-emitus, 
may  he  felt  on  gently  tltrking  the  tumour  with  the  finger  rail.  iVnnis- 
sion  by  no  means  always  tiiscovers  duhiiws  ooexLiinsive  with  the  tumour, 
and  is  es|H.-ciidly  Ji;L'cpti\c  if  the-  Murrounding  intestines  be  distended: 
dulneas  on  {>ercuMiou  is  therefore  ;i  very  variable  sign  ;  |Hlpation  will 
be  found  more  trustworthy.  Inspection  of  the  abdomen,  with  the  imticnt 
rectunbunt,  will  at  times  shew  the  turaoiu"  descending  on  respiration  ;  but 


thiit  Bij^n  is  usually  to  he  olwerred  only  in  thin  patie[its  and  in  easas 
uncomplicated  with  infiammataon.  When  there  is  iiitJuDUimtion  and 
niaUiii^  of  the  adjoining  visoei'a,  a  Bxed  sn-eljing,  dtill  on  [wrcusHun 
and  dcddcdly  tender,  may  bo  seen  over  the  right  hypochondrinm. 
Tcmtemess  on  palpation  is  a  variable  symptom,  depending  on  the 
presence  or  absence  of  local  peritonitis  ;  a*  a  rule  it  is  absent  in  luiconi> 
pliitated  otiljirgymentu  of  the  gall-bladder. 

Jaundice  may  aceompnny  tumourK  of  the  gall-bladder,  both  Iteing 
dependent  on  the  wirae  cause — the  blocking  of  the  common  bile-duct. 
Altbdtigh  not  absolutely  puthugnumunic  of  malignant  di8e:ise,  the  cotn- 
binHtiim  kIkiuM  always  aroiii^e  a  eurtpjrioti  of  ranoer  of  the  ht'ad  of  tbi^ 
jrancreas,  or  of  the  liver  or  bilu-ducts,  eapeaially  if  it  \tv  associated  with 
great  loss  of  flesh  ;ind  strength,  and  with  absence  of  characteristic  gall-stoni 
pAin.  In  a  considerable  niimlier  of  cascH  I  have  olMcrvetl  distension  of  th« 
gall-bladder  with  JHumlice  to  bo  associated  with  malignant  difMuuie  ;  Imt 
much  less  often  the  combination  of  tumour,  jimndie«,  and  gall-stones.  The 
explanation  of  this  apparent  anomnly  is  that  the  gnll-blndder  frequently 
becomes  diminished  in  size  as  the  restdt  of  galE-stonc  irritation, 
that  when  the  common  duel  becomes  hlockod  by  a  stone  jauiidic* 
uceurs,  but  the  previoiigiy  ahnmlcon  gall-bla«lder  is  uniibic  to  oxjiaod. 
This  i-s  often  spoken  of  as  Courvoisier's  law.  If,  however,  the  common 
duct  become  blocked  by  gall-stones  befoi-e  the  gall-bladder  has  contraclc-d 
and  formed  adhesions,  the  combination  of  jaundice  and  tumour  may  occur. 
If,  whc7i  the  common  duct  is  blocked  by  a  new  growth,  the  gall-blatJder 
has  not  been  subjected  to  previous  irritation,  and  htu*  not  thorofoTO 
become  contnietod,  it  will  dilate  at  once.  Thus,  in  malignant  disease 
of  the  hood  of  the  panrirea^  we  usufUly  find  the  i-.ombination  of  jaundice 
with  tumour  of  the  gall-blnddor  (iwi<*  p.  :106). 

Gall-bladder  tiuiiourei  usually  contain  mucus,  occasionally  pus,  rarely 
bile.  In  all  raseK  of  obHtrnctiim  of  the  eystie  duct  in  which  inHammalioti 
has  not  followed,  mucus  alone  is  jtresent ;  though,  whuu  iiillamniation 
coexists,  pus  or  mucopiis  nm*  be  (bund.  In  obatniction  of  the  common 
dltct  by  galKstoneit,  tli«  gjiii-bliulder,  though  usually  contracted,  may  l»e 
found  di»tQiidMl  by  bile  at  lii-sL  and  by  raii(-ui4  IntiT.  As  n  rule,  however, 
tlie  Hwelliag  HuliStilus  more  or  loss  mpidly,  the  gall-Lladder  Khrinks,  and 
no  tumour  i^ersists.  When  the  obstruction  becomes  absolute,  oa  in 
malignaut  disease  of  the  head  of  the  pancreas,  the  tumour  formed  is  pen 
sistent :  and  although  the  block  i!«  in  the  common  duet,  bile  soon  c 
to  n.'iu.-h  the  gatl-bladdcr,  and  the  tumour  is  always  fouiH]  to  contain 
mucus  only. 

In  one  cA.se,  not  prei-iously  reported,  I  found  a  gall-bladder  tunto 
to  contain  gas.  The  ]»at-ictit  gave  a  hiatorj-  of  gall-stones  years  previously* 
and  shewed  several  Urge  one^  that  had  caused  intestinal  obstruction,  Imt 
which  had  ultimately  pJLssed  through  the  anus.  Alter  years  of  relief,  pain 
recunerl  a^-sociate^l  with  r<ymptoniti  of  infection  ami  the  preaence  uf  a 
tumour  resonant  on  ]H>rcussion.  A  tistnla  between  the  gnll-bladder  and 
the  duodenum  wiu  diagnosed,  and  at  operation  a  communication  was  founil 


between  thu  ^ll-bludder  and  (luodeimni  large  enough  to  ndmit  gtis  and 
to  infect  iho  gul]-iil;uldcr.  buC  too  small  to  permit  of  fiee  ilrniriiige. 
CholecVfttcctoray  »nd  ropiir  of  the  duodenal  np*?iiiiijt;  iwai*  foUowfd  by 
perfect  reeovery-.  In  a  csise  of  pyopnenniocholocystitiB  in  which  thcio  was* 
ooramuiuciition  with  the  colon  the  gall-bladder  formed  a  large  tympiinitic 
cnmoiir  (Pende). 

Dnutttn»is. — TuDioiire  of  the  gall-blwldLT  may  Imve  to  bo  distiiigiiiahed 
fruni — (d)  movable  right  Itidm-y,  (/*)  tiiniour  of  ihc  right  kitlney  or  of 
the  Biipnirenal,  (c)  tumour  of  inleBiine  or  faecal  impaction,  («/)  timiour 
of  liver,  (/■)  pyloric  tumour,  (/)  abnormal  projection  of  liver.  The 
dingnoais  of  enlargement  of  tho  gall-bliuldL-r  from  movable  right  Itidney 
in  ihin  persons  is  as  a  rule  vas\,  but  in  those  who  are  stout,  or  have 
tense  or  strong  muscular  ahtlominal  watle,  dilEcnkies  may  and  do  arise 
which,  bowerer,  can  usually  he  overcome  by  cxumination  under  an 
anMBthetic. 

These  eiilHrgemcnt*  resemble  one  another  in  that  they  form  moillerale- 
sizod,  distinctly  dL-fineil,  nniouth.  roin»le<l,  ami  movable  tumour*  un  the 
right  side  of  the  abdomen,  whieh  demand  on  inspiriuion.  The  prc\iou9 
history  may  throw  light  on  the  indi'vidusl  case,  especially  if  then*  have 
been  dofinito  gall-stone  attacks  or  jaundice.  By  inspeetimi  of  the 
ai>domcn  a  gall-bladder  tumour  is  often  apiiai-ent,  moving  rhythraiadly 
with  the  respimtorv'  movementA  when  the  jiatient  is  recumbent  ;  a 
Hr«iiing  kidney  ean  rarely  be  so  detected  The  general  otitline  of  the 
tnmour,  All  detected  by  pa!|iH.tioii,  may  afford  valuable  assiHliimre ;.  thus, 
in  distension  of  the  gall-biaddcr,  the  tumour  fonnf<l  is  jiearHliapwl,  with 
the  apex  towanls  the  lissure  of  the  gall-blmlder,  and  it^  long  axis  in  a 
line  from  about  the  Up  of  the  niiitli  eoBtal  uirtilagc  downwarda,  forwants, 
am]  inwards  towai-da  a  point  a  little  below  the  umbilicus.  In  floating 
kidney,  especially  in  patients  with  lax  alKjomtiiBl  wiilli*.  tlie  tumour  may 
he  graspccl  and  its  chnrartwristtc  shape  made  cridont.  Should  adhesive 
pcritonitiit  ac<-(iin|iariy  the  gall-bladder  eonilition  there  will  V  ieiidernee» 
and  [tain  on  pressure  over  the  tumour,  esjiecially  near  itt^  a]>e.\.  These 
eigns  are  rarely  if  ever  present  in  Hoating  kidney.  The  gidl-bladder 
tumour  on  manipulation  can  usually  bo  moveil  to  a  limited  extent 
inwanlH  and  outwardit ;  but  in  no  circnmstaneeK  ean  it  be  depressed  into 
the  pelvis.  On  relieinng  the  prcwure  it  tends  to  resume  il«  old  portion 
under  the  liver.  Floating  kidney  generally  han  a  wider  movement;  ic 
can  be  depressed  towards  the  pelvis,  and,  when  rcbeved  of  prewiire,  it 
toads  to  pass  towanls  the  right  loin,  especinlly  when  'the  imtii-ni  is 
rMnunbent.  A  valuable  diagnostic  Hign  in  the  Kulcue  often  felt  between 
the  lower  margin  of  the  liver  and  the  giilKbUdder  tumour.  This  can 
usually  W  felt  when  the  warm  fiat  hand  is  placed  over  the  upper  part  of 
the  swelling,  and  the  patient  breathes  deeply. 

In  the  eaae  of  renal  tumour,  i\s  well  ae,  in  movable  kidney,  dis- 
tension of  the  intestine  with  air  will  pr&ss  the  Iddney  hack  into  the 
loin;  hut  the  gidl-bladder  will  be  pushed  up  towarfio  the  liver  and  made 
more  prominent.     The   last  teat  is  usually  also  sufficient  to  enable  a 


diiignusis  U)  he  nuule  between  a  distended   gnll-liladder  and  a  tumou 
of   I  he   right  siipivu-ffial   body;  but   this  point  is  not  always   to   be' 
relied  upoa.     In  one  oase  this  test  of  Ziem««cn'e  pushed  ibe  swolling 
upw;ird3 :   ;ind   nn   performing   abdominal   section,   n   mnVi^xani   siipt-a- 
rerud  growUt   wim  found   find   removed.      The  (^xplitiiatidn  waK  thul  the 
coUin   iv.iK  fixed  helovr  the;  gi-owth   and    jnishad    It  up  when  the  boi 
was  diBttrnded. 

In  tumotir  of  the  inteatine  or  of  the  pylonis  the  associated  Bj-mptoms 
ftre  usually  Kutfti^ieiit  tu  enable  »  diagnuaitt  to  be  muds  ;  hut,  when  in  douiii, 
diatonsion  of  tho  stomach  or  bowitt  with  gas,  or  examination  undur  an 
anaesthetic,  will  be  of  asmtance.  Tiunonr  of  the  liver  itself — whethoty 
cancer  or  byd;itid  disease — may  be  almost  indintitignishnble  from  one 
iht;  giill-bliiddcr  ;  though  the  prcsonce  of  nodules  in  tlie  liver,  with  the  his- 
tory and  other  syniptoiua  of  malignant  dieeitse,  will  usually  be  suOicieucly 
distinctive  in  cancer,  whilst  the  leas  localiseil  and  more  generally*  fluctuat- 
ing swelling,  together  n-ith  the  longer  history  and  absence  of  pain,  will 
distinguish  hydatid  tumour.  It  should  not  be  forgotten  tliat  the  right 
lobe  of  the  liver  may  have  an  abnornuil  ])mje{Ttion  eitluT  in  the  aite 
the  gnll-bla^lder  or  to  the  right  of  that  jinsition,  and  may  thilH  at  first 
ini»tak'-'n  for  an  enlarge*!  gall-bladdor ;  but  the  absence  of  syrnptomK. 
together  with  careful  bimanual  paliwition,  will  usually  enable  a  correct 
diagnoHiB  to  be  made,  and.  a»  Kicdel  has  [minted  out,  tlie  gall-bladder 
may  frequently  be  felt  ajjart  fnini  the  «wi'IIing.  A  Kiodul's  lobo  te  wider 
above,  whereas  a  di^cndiil  gall-bladib-r  niurnw^  upwards  and  usually 
leaves  a  suleua  helw«ien  itself  and  the  liver.  Piiiii:ture  with  an  exploring 
syringe  would,  of  course,  give  valualde  information  ;  but,  as  this  measure 
is  nut  devoid  of  risk,  it  should  not  be  lightly  underUikeu  -.  de^tth  bos 
occurred  on  more  than  one  occaaian  aa  a  direct  rounlt  of  this  a]>iwirently 
slight  operative  procedure.  If  it  bo  decided  to  employ  an  exploring 
needle,  the  aspirator  should  always  be  used  in  order  that  the  tcnM  cyst 
may  bo  emptieil ;  otherwise  leakage  from  the  puncture  is  alinosi  certain 
to  occur.  In  eaaos  of  duuljt,  espocially  whore  the  symptoms  demand 
interference,  ox]>loi"ation  of  the  tumour  tbroiigh  a  small  abdominal 
incii^ion  can  be  undertaken  with  very  little  risk  ;  anrl  further  treattnont, 
if  cilled  for.  can  be  readily  carried  out  at  the  same  time. 

Cancer  of  the  gall-bladder  is  by  no  means  fi-equent,  and  as  a 
primary  atTection  is  somewhat  rare.  Filtterer  (44)  collected  268  cases,  of 
which  no  less  than  1  STt  hiiH  been  reported  since  \HM}.  It  is  usually  due 
bo  the  irritation  of  gall-stones  or  to  cxten^^ion  from  adjoining  oi 
and  in  the  latter  cise  it  is  hardly  amenable  to  surgical  treatment.  Th( 
grviwth  is  usually  a  cylindrical-celled  carcinoms,  but  may  be  spheroidal- 
coiled  or  shew  a  tmnsition  between  those  t«*o  lurms.  In  one  of  ray, 
cases,  ill  which  cholecystectoniy  wns  Huecesofully  performed,  tho  dii 
proved  to  be  squamous -colled  carcinoma,  and  Fiitterer  (45)  has  sinoe^ 
collected  13  examples  of  this  form  of  carcinoma.  About  10  cases  <rf 
primary  sarcoma  are  on  record.  The  disease  occurs  as  a  uniform  thick- 
ening of  tho  walla  of  the  gall-bhuldur,  and  in  tbe  cenUi!  of  tho  miwui  a 


cavi^  coDtamiiig  gall-stones  is  often  found.     It  may  attain  the  size  of  a 
brge  pear. 

S*rfiiispasing  Cttuse. — No  leas  than  7.1*2  per  cent  of  cftses  of  cancer  of 
the  gall-hlailder  and  1)ilB<iluct»  on  whirh  T  linve  operated  trere  associated 
wiUi  gall-stoneo.  Zenker  found  giiU-Ktones  in  S!i  per  cent  of  coses  of 
cancer  of  the  gall-bladder,  Musser  in  C!)  per  cent,  and  Coiunoisier  in 
8S  per  cent*  These  fij'nrefl  e-stnblish  nndouUtedly  n  rctntionship  between 
ohnlelit.hia<ii>t  iind  cancer  of  the  hiUi-] wismges,  nni]  as  giilldt/inen  can  be 
ifmiivod  ill  tliL'  o<ir]y  stJigus  before  Korioiis  L-oiiipli cations  ^ujn-i'vone,  vith 
hardly  any  lisk  (in  my  experience  in  a  l;ir^e  nnnd)er  of  cases  not  1 
per  cent),  the  preventive  treatment  for  ciincer  of  the  g:a11-bladder  and  bile- 
dnots  is  obviously  removal  of  the  ctuisv. 

S^jdauu  and  Si/jnu. — if  the  gwwth  be  prinuiry,  there  will  lie  the 
bisbor}'  of  a  more  or  less  rapidly  growing  tumotu'  appearing  under  the 
right  tiostal  margin ;  it  is  accompanied  by  a  sen^e  of  diKVOmfort,  shortly 
changing  to  pain,  which  is  often  worse  At  ni^ht,  and  which,  though  at 
fint  looiliscd  to  the  right  hypochondriiim  and  opignslrium,  visually 
extends  round  the  side  to  the  right  infnuscapiiLir  region.  When  the 
pnlargement  is  first  noticed,  it  is  fell  as  an  egg-«lia]>cd  swelling  beneath 
the  liver,  descending  with  that;  v^ihcus  on  inspiratioa  The  tumour  i« 
hiinl  to  the  touch,  and  very  slightly  or  not  at  all  tender  to  pressure. 
At  a  lattT  stage  it  litM'oniut^  nuire  6xed  and  nitim  difTuae,  and  notlnles 
mav  fonn  and  W  fflt  on  iu  siirfmic.  As  the  gi-owlh  extends,  it  invadea 
the  livfr  and  fiometimefi  the  duo<letium  and  stomach. 

Dissemination  is  rare.  When  it  occurs,  nodulea  may  he  found  in  the 
liver,  and  generally  over  the  peritoneum ;  in  »uch  ciises  .-iscitcs  appcani. 
The  lymph-glands  in  the  hihmi  of  the  liver  iiRunlly  Ix-come  afl'ncte*!. 
Aa  tlie  hepatic  or  the  ctminion  biludiictB  are  or  ara  nttt  tnvadud,  so 
will  be  the  presence  or  alie^nce  of  jaundice  ;  but  in  nearly  half  of  the 
cases  nonie  degree  of  Icterus  will  be  found  as  the  di8«r.ise  advances. 
Interference  with  the  action  of  the  bowels,  even  to  ]>artial  or  complete 
obstruction,  occurs  at  tinn-a,  Oenornl  fjuliire  of  hcjJtb,  cimlimied  wast^ 
ing  with  luHS  of  ftlrQtigl.h,  aacitcfi,  uiid  markinl  cju;bo!cia  ohanicteritto  the 
later  stages.  If  gall-stones  be  pi'eseiii  there  will  be  the  nunid  antecedent 
histoT}'  of  choletithiaBis.  I  have  known  the  combination  of  gnll- 
itonea  and  cancer  of  the  gull  •  bladder  to  be  im accompanied  by  jaundice. 
Wiero  gall-stones  with  jaundice  complicate  cancer  of  the  gall-bladiler. 
exacerb^ons  of  pain  will  usually  be  accomiianied  by  rigors,  fever 
("ague-like  attacks"),  and  an  intenaification  of  the  icterus ;  moreover,  in 
mcb  eases  petechiae  in  the  §kin  and  haemorrhage  from  the  nose  and 
rectum  luually  appear. 

fHii^iumji. — (.'ancer  of  the  gall-bladder  may  nnnally  be  diagnoeed  by 
the  progressive  character  of  the  diKcase,  and  by  tliu  presence  of  the 
cbaracterifitic  luird  tumour  ;  but  it  is  by  no  mcAn&  always  easy  to  diagnose 
cancer  from  a  tumour  fonnod  by  raatted  intestines,  due  to  local  peritonitis 
near  the  gall-bladder. 

fn  a  doiditfiil  cane  of  this  kind,  in  a  woman  of  fifty,  T  opened  the 


)il»domeii,  im»3  found  what  uppearod  to  be  a  maligiwiiit  tnmour  of  th«  gall- 
hliitUkr,  whicb  w.-is  punctured  in  eevenil  spots  with  an  exploi-ing  syringe. 
Finding  it  (imi  and  hard  I  concluded  it  wa£  miili^aiit,  and  ns  tt  wits  too 
extensive  for  removal  1  cloaed  tho  abdomen,  ihinkiiig  nothing  more  could 
1)0  done.  The  [latient,  however,  recovered  forllnnth,  is  now  well,  ondl 
buti  tui  reniiiHiit  of  her  liitnaiir.  In  iiU  proliabillty  it  was  un  intlitnim:i.- 
tory  8V'i>lling  asfiociated  with  gnll-stoiics.  In  another  n»se  of  tunumr, 
in  which  there  wa«  a  suspicion  of  nialignaiRy,  an  abscesf^  of  the  liver, 
cotitaiiiiiig  thirty  gall-stones,  was  openwl,  with  marked  relief,  though  only 
for  a  time  ;  death  s\i]toi'Vviic(l  fonr  nionLhs  later,  when  cancer  wait  found. 
\Mien  in  dcpnbt  exploration  i»  lulvJKablo,  as  Lrcutmciit  may  Ite  carried  out 
at  the  same  time. 

Malignant  disease  of  the  i-igbt  suprarenal  body  may  afford  a  ditlicultyj 
in  diagnosis.      The   same  difficulty   applies  to  cancer  of   the    pylorus, 
which,    however,    is   aocorapanied   for  the   most   part  by  clmnicleriittie 
sturaAch  symptoms. 

Trmtineni. — The  alleviation  of  symptoms,  especially  of  pain  by 
sedatives,  u  practically  all  that  cau  be  done,  except  in  those  rare 
in  whicN  the  disease  is  limited  to  the  gall-bladdor,  when  cholecyetceioiD] 
may  Im  [njrfnriiii'<l.  That  cliolerystectomy  is  fxrcasinnally  pi'acticabie  in 
awiter  of  the  gall  bladdtrr,  is  provwl  by  "  t^iuie  iij|Mirtwi  in  June  IfOfi,  in 
which  I  had  rumovod  from  a  middle-aged  woman  not  only  the  whole  of  the 
gall-bladder  but  a  <;on8i(lerab[e  portion  of  the  a«ijoining  right,  lobe  of  tho 
liver  also ;  thu  jmtient  made  a  g(K»l  rei^uvei'V-  Tb«>  itiKi^aKu  had  sldrted 
at  the  neck  of  the  gall-bladder  beliiml  an  imjfactw)  gall-sWine.  Micro- 
scopic examination  showed  thugrowtli  Uiln;  a.  sr)iiH,ni(mK-r»1U-<I  carcinoma.' 
Since  then  I  have  performed  cholecystectomy  for  cancer  on  several 
occasions  with  sticccs!:  (48).  In  one  case  operated  on  in  Augut>t  1900, 
tbo  removal  of  tho  ^ll-hliulder,  pylorus,  and  a  portion  of  thu  liver 
wiis  followed  by  i-ocovery.  and  the  iwtieat  was  well  six  yoai«  Uter. 
Microscopically  the  tumour  wixs  a  carcinoma.  Another  ]>atient  was  well 
seven  years  hiter. 

II.  Tumours  of  the  bile-ducts  mrvly  form  projections  <to  large  as 
to  !io  distingiiished  through  tho  alxlominal  walls.  Tinnmir,  however,  in 
such  crtsi's,  as  a  nile.  i."  present  sooner  or  later  on  nccount  of  the  obetnu^ 
tion  in  the  ducts  and  secondary  distension  of  the  gall-bladder ;  or  if  tl 
gall-bladder  W  contracted,  the  common  duct  may  become  so  dilated  da  tO' 
f(irm  a  cystic  tumoiu-  with  all  the  characteristics  of  a  distended  giUl- 
bhiddor.  Mathieii  hiis  cnllerted  20  examjiles  of  large  cysts  of  the 
common  bile-duct. 

Terrier  describes  four  caacB  in  which  an  external  fistulous  opening 
waa  esUihlisheil  from  the  common  bile-iliicl,  In  three  of  these  the  duct 
was  much  distended,  and  furnied  a  distinct  abdominal  tumour.  The  first 
ciise  was  one  in  which  modiiui  lajiafoUimy  wan  jnurfoniieil  fur  tho  removal 
of  a  swelling  regarded  as  a  ovei  of  t,ho  {mncrcas.  The  nature  of  this 
swelling  having  been  revealed  by  the  discbarge  of  bile  after  puncture,  a 
smalt  portion  of  the  wall  of  ihe  cyst  waa  excised,  and  the  edges  of  thia 
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opening  vero  attached  to  the  cxt«mal  woiuid.  The  biliary  fistula  thus 
formed  bled  frevly  for  some  days  after  the  operation,  and  afterwards 
supimraUMl.  The  {tatient  dit^d  on  the  twenty-niiilh  day  from  anaemia 
and  exhaustion.  In  the  kccotkI  ca«e  the  much -distended  duct,  which 
luid  l>een  regarded  <is  a  hydatid  cyst  of  the  liver,  was  ex}>oaed  by 
J«pim>tDmy,  incised,  and  att;icbed  Ut  the  wound  in  the  abdominal  wall. 
The  imlient  died  on  the  eighth  day  from  collapse.  In  the  third  case 
tbt5  diialtid  duct  was  ojwnetl  and  sLtU;he>d  to  the.  external  wound  under 
the  guppoBition  that  the  tumour  was  a  disUrmlod  gall  -  bhiddcr.  In  the 
original  report  of  the  fourth  case  it  is  not  clearly  slated  whether  the  duct 
wu«  distended  or  not.  in  ibis  instance  the  hepatic  portion  of  the  di%'idcd 
duct  was  iixod  to  the  i^urface  uf  the  n);duniiual  wall,  after  removal  of  the 
gidl-blailder,  the  cystic  duct,  and  a  umall  ]>ortion  of  the  liver  for  cancer. 
The  patient  did  well  fur  some  time  after  the  operation,  but  died  six 
weeks  later  from  cachexia.  In  liia  i;oniment8  on  these  records,  Terrier 
points  OIK  that  in  two  of  the  cjises  the  distension  of  the  bilc-fluct,  though 
clearly  due  tn  ol>5truction,  wns  not  assorinted  with  lithiasts.  In  the  third 
oua  the  duet  was  fonml  completely  oliHtmi'teil  at  IIa  inteKtinal  uritue  by 
«  small  calculus.  In  all  these  cases  the  gall-bladder  was  much  sbrunkeD, 
and  ita  walU  were  sclerosed  and  surrounded  by  cicatricial  tia^tie. 

The  JolUncituj  wnv  firowtfif  have  buen  found  primarily  in  the  bile- 
dacta  :  (a)  Cylindrical -veiled  carcinoma  ;  (&)  Papilloma.  Tliis  ia  proliafaly 
an  earlier  stage  of  «irciijoma,  and  is  mre.  Sir  W.  Ilennett  removed 
one  from  the  common  duct  of  a  woman  in  St.  George's  Jloajiital; 
the  specimen  was  shewn  at  the  Pathological  Society  of  London  in  May 
lft94  (■'••I).  The  growth  wiu*  white  and  somewhat  gnmnlar  to  the  naked 
eye,  and  it  was  in  immediate  retaLion  wilti  an  ini[iacted  gall-stone. 
Microscopically  it  ru?«onib1ed  a  gWiduUr  polypUH  of  tlie  intestine.  Tbe 
papilloma  was  apparently  due  to  the  irritation  of  a  galbatone,  which  front 
the  history  appeared  to  have  been  impacted  for  two  months;  (r)  Adenr^ma. 
The  intnihopatic  duct«  may  ohow  multiple  adenomns.  or  there  may  be  u 
single  adenoma  which  may  become  cystic  and  sufficiently  large  to  imitate 
an  ovarian  cyitt ;  ('/)  A  unique  case  of  a  primary  melanotic  aarconta  of 
the  common  bile-duct  has  Iwen  recorded  by  Duval. 

Carcinoma,  in  most  if  not  in  all  c-ucs,  is  secondary  to  gall-atones ; 
though,  us  in  a  cane  on  which  I  operated  (4'),  they  are  not  always 
founti,  as  the  stones  may  have  passed  into  the  bowel  before  the  opera- 
tion. Dr.  H.  D.  ItoUeston  (.'^2)  foumi  gall-stones  present  in  rt7  per  cent 
of  all  cases  of  cancer  of  the  bile-ducts  that  ho  examined.  Although 
these  tumoiu^  are  usually  tn  the  common  duct-,  they  may  occur  in  the 
cystic  or  in  the  hepatic  duct.  If  furming  in  the  cyt^ttc  dni-t,  j-iundice 
will  ho  absent  at  lirst,  coming  on  Liter  when  the  growth  advances 
tKJ  far  as  to  press  on  the  common  duct  and  obstruct  the  passage 
of  the  bile.  The  gall-bladder  enlarges  at  an  early  stage,  and  this  will 
prnlMbly  l>e  the  Hr^t  sign ;  juiin  may  be  aKient  unle^  gall-stones 
exist,  when  thu  usual  Hpiismodii-  pain  will  ocenr  so  Irmg  as  the  muscular 
coat  of  the  gall-bladder  retains  its  contractile  power.     When  the  growth 


iff  in  the  comiuoii  duel  jaundice  comes  on  at  on  early  stage,  ami  pereiiti 
througbotits  tliu  liver  gradunlly  increasiiij;  in  size,  luul  tliu  gall-bladder 
also  enlarging  ultimately.  Suppiinitivi*  cliolnttgilis  is  apt  to  supervene, 
in  wliicli  case  the  coume  is  more  acute,  imd  k  accom{7itnicd  by  fever, 
agiieOike  attaclffi.  and  rapid  ]o«.<  of  Hosh  and  jitren^th.  If  the  tumour 
form  in  tlic  hepatic  duct,  jaundice  will  be  the  earliest  symptom,  and  the 
case  will  resemble  one  of  obscruction  in  the  common  d(ici,  oxctpt  in  the 
abeeiice  of  enlargeiuBnt  of  the  gall  bladtlcr.  Needless  to  wiy,  the  (lis 
IB  uniformly  fatiil,  though  oi)er»tion  may  delay  the  final  eataatrophe. 
The  growth  is  usually  a  cylindrical-eel] eii  carcinoma. 

Besides  primary  carcinoma  of  the  hile-ducts,  malignant  diwaae  may 
invjidd  tlinm,  by  direct  coatinuity,  fmm  the  grdl -bladder,  from  the 
paiioreiu,  or  from  thu  Kvor ;  the  sympt«mn  are  tlien  those  of  growth  of 
the  biie-duots  ongnifted  on  tlie  original  diseaxu. 

The  diajfnosis  of  cancer  from  gall-stones  in  the  bile-ducta  ia  difficult : 
the  uymptomM  are  similar,  and  in  fiwt  the  two  frequently  coexist  The 
absence  of  tuiin  and  the  vapitl  dotenoraliiui  of  health  may  afford  a  little 
help,  but  in  aomc  cases  the  pain  in  Jia  neute  as  in  tholclithtasis,  A 
pathological  investigation  of  the  urine  is  of  great  assistance,  for  ns  a  nile 
in  oummon  duct  cholelithiasis  there  ia  associated  eatarrhal  or  inter- 
stitial pancreatitis,  when  Cainniidge's  n-actioii  will  shew  characteristic 
erystftls.  A  ehemical  examination  of  the  faeces  also  affords  help.  lo 
growth  the  obstniotion  to  the  bile-flow  is  often  absolute,  whereas  iii< 
gall-stone  in  the  common  duct  there  is  usually  some  bile  passing  ai 
recognisable  hy  chcmit^nl  if  not  by  visual  investigation. 

Cyatic  ililatatlons  of  the  bile-ducts  arc  indistiriguislinble  from  enlarge- 
ments of  the  gallbladder,  for  which  indeed  they  are  usimlly  mistaken 
until  the  aMomen  u  opened. 

Thi  opcmtive  trmtitieut  of  tumours  depends  both  on  the  nature  of 
the  growth  and  an  its  site.  I  have  mentioned  above  cases  of  removg 
of  tumoiirH  of  the  gall-bladder,  Wtb  malignant  and  non-malignant,  bj 
cholocyKtectomy,  and  whiMi  the.  grnwth  is  in  the  cystic  durt,  removal  may 
lie  readily  i-fleet***!  by  the  s;ime  operatinn.  Any  growth  shonld  be 
removed  if  possible ;  but,  where  this  is  impnuiticiUle,  the  dilated  gall- 
bliuifler  may  In?  opt-ned.  stitrhe<l  to  the  snrface,  and  drained  ;  or  Itetter 
still,  it  may  tie  divined  int^i  the  ihitKlenntn  or  jejunimi  by  making  an 
anastomosis  by  mftaiis  of  n  Murphy's  button.  Although  hitherto  the 
results  of  choledochostomy  for  extreme  cystic  dilatjition  of  the  common 
duct  have  usually  been  fatal,  probably  becatise  extreme  distension 
the  bile-duct  is  often  accompmied  by  infection  of  the  biliary  possagofl^^ 
it  would  be  well  Ui  n-Mwrve  our  opinion  on  the  prus|iocts  nf  the  operation. 
As  yet  very  little  information  can  be  obtained  on  this  std>ject ;  cases  of 
distension  of  the  common  bile-duct  are  very  rare,  and  those  in  which 
surgery  has  intervened  are  still  rarer.  An  extremely  interesting  case  is 
reportcfl  by  I^fr.  W.  P.  Swain,  in  which  he  connected  a  dilated  bile^luct 
to  the  jejunum  hy  one  of  Murphy's  buttons.  The  size  of  the  tumour* 
which  occuiTed  in  a  girl  of  seventeen  and  was  Asaoeiatetl  with  gall-st 


GAU.-SrOI^ES 


«s» 


may  be  gathered  from  the  fact  that  over  seven  pinte  of  fluid  were  ivith- 
dmwii  from  ic  ac  the  time  of  ojieratiou.  Three  months  later  the  patient 
was  progressing  mitiafftCTorily,  save  thut.  the  iemp>.'ninirc  rose  oeiusioiially, 
niid  that  the  button  httd  not  botrn  poaaeJ.  In  oni*  case  I  conneclod  a 
cystic  tumour  of  the  common  duct  to  the  duodenum  by  mi^us  of  suturcR 
over  a  decalciKed  bone  bobbin  witli  complete  auceesA,  and  the  patient, 
a  lady  of  tweniy-oight,  wait  well  three  years  later. 

In  o[>cmting,  it  is  ini])ortant  to  bear  in  mind  that  the  cautte  of  dilata- 
tion of  the  duct«  may  be  a  removablt)  one,  such  as  gall-ntones;  and  if 
removal  be  practicable,  that  should  Ite  dnne. 

In  several  case*  a  cancerous  tiunour  of  the  common  duct  hw  boon 
removed  with  immediate  success,  though  recurrence  has,  I  believe,  taken 
plare  at  no  itistjuit  date  in  all  the  caaea. 

Primary  carcinoma  of  the  ampulla  of  Vater  is  described  on  p.  678, 
Volume  UJ. 

A.  W.  i\Uyo  RonsoN. 
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GALLSTONES 

By  A.  W.  Mato  Robbok,  D.Se.,  KK.C.& 

Tub  importaniH!  of  this  aubject  may  be  gathered  frnni  the  fart  that 
puKt-mnrtem  reconU  on  KiirupeanH  of  all  a^us  and  of  hotli  eexea  prove 
that  galWtones  are  present  iu  from  T)  to  12  per  cent.  In  Sti-usburg  the 
ret'ord  i*  1 2  per  cent  (Schrthnler),  in  Kiel  j  per  cent*  and  iu  Manchester 
4'4  per  cent  (Brockhank) ;  but  as  these  statistics  are  taken  from  bivstpitti 
fuitiunta  re{jre&entiiig  the  workin^-claases,  who  are  the  least  sul'jcct  to 
;;all-fltone8,  the  (--stimatc  is  pmbably  boLon*  the  mark.  On  the  other 
batul,  in  India,  as  iu  the  East  generally,  gall-stones  are  said  to  be  rare. 
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Paiholoery  and  Etiology. ^(i»ll-stones,  whicti,  vrhen  snuUl,  are  nfteo 
apokcn  of  aa  biliary  sand,  may  vary  from  a  concretion  jiiat  pcix:eptible  to 
the  iiakcd  eye  up  to  a  raasa  the  size  of  a  tennis  hall,  <ir  even  larger. 
They  rniiv  bu  rouii<t,  egg-Kbapiinl,  liJin'el-ii]m|iiMl,  eUuigaLtnl  with  pointed;] 
oiirfs,  or  angular  ;  iho  8urfiic«  being  smonth.  ummiiiilUltKi,  or  irr^^ulATly^ 
fatetetl.  Gall-stones,  when  large,  are  usually  ajngle,  but  when  smail  or 
moderate  in  siae,  several  hundreds  may  be  present ;  for  inatiuico  1 
tiave  removed  from  one  paiietit  us  lunriy  aa  15Q0;  and  over  2000  hav4 
been  removed  at  one  operation.  Their  colour  is  variable ;  in  aotne 
CMOS  it  is  white  or  grey,  in  others  veiy  dark,  or  even  quite  bbuk  ;  the 
usual  colour  h  a  dark  yellow  or  brown.  In  consistency  tliey  are 
ordinarily  Hrm,  but  may  without  much  ditticrUty  be  fracture'l  by 
pressure  between  the  thumb  and  forefinger,  the  fnictnre  lieing  crystalline ; 
but  they  may  be  h8  hard  as  ii  nria  acid  calculus,  nr  as  ooft  as  half-sel 
putty.  Tho  chief  constiuienb  of  gall-fitoiios  is  cholo&tei'in,  which  always 
occurs  in  the  crystallina  form ;  but  bile  pigments,  bile  salt^,  lime,  miictu, 
d^enerated  epithelium,  and,  rarely,  foreign  bodies  may  enter  into  their 
oompiwitiun.  Margarate,  stearate,  and  ludmitato  of  lime,  ii)mbinwl  with 
ZDtlciiK,  usually  form  tin;  ct-mitnt  which  bindx  the  cholosterin  crj'stals 
together  to  form  it  concretion. 

Imll-stones  formed  almost  entirely  of  bile  pigment  may  be  seen.  Oa. 
two  occattions  I  have  found  soft  eoncretiona  of  this  nature  in  larj 
numbci-B  in  the  ht'patie  ducts  within  llio  liver,  and  on  ueverol  ooeasioni 
in  the  common  duct  and  even  in  the  gall-bladder.  Since  cholesterin  is 
the  chief  constituent  of  giiU -stones,  our  iiiteniion  in  considering  their 
formntion  must  be  directed  chieBy  to  the  physiology  of  this  monatomic 
alcohol,  which  occurs,  normally,  not  only  in  Uie  blood,  but  also  in  th« 
various  orgaiw  of  the  body. 

Although  cholesterin  is  always  present  in  the  bile  in  a  proportion, 
according  to  different  authors,  varying  from  •015  to  1'18  per  cent,  verjTj 
little  is  known  of  the  procc-sses  which  determine  ic«  existence.  An  thoi 
is  no  proof  that  the  liver  excretes  cholesterin  from  the  blood,  or  that  it 
is  a  rcsiiJt  of  hepatic  metabolism,  we  are  driven  to  the  conclusion  that  ifc 
is  formed  in  the  bil&-duct«  or  gall-bladder ;  and,  a&  it  ik  found  in  oth« 
passages  lined  by  mucous  membrane  when  there  is  no  bile  near,  there  ill 
no  reason  to  believe  that  it  is  formed  from  any  constituent  of  the  bile, 
but  nitluT  that  it  is  a  prwluct  of  the  epithplium  of  the  bile-pfiaaages — -j 
that,  in  fact,  it  is  a  KVcretion  of  mucous  menibranOK  genendly  {ritit  p  62 
Why,  when  ordinarily  present  in  all  |K>rsons,  cholesterin  should  for 
concretions  in  some  and  not  in  others,  may  be  dependent  on  sevei 
causes  ;  possibly  in  some  cjiscs  cholesterin  occum  in  po.titive  cxccw,  whil 
in  otbere  thvn-  may  lie  a  diniiimtion  of  the  l>itu  siiltu  M'hich  sliould  hold* 
the  cholesterin  in  solulion,  or  it  may  oven  be  precipitated  from  solution. 

There  is  no  doubt  that  catarrh  of  the  mucous  membrane  of  the  bile-i 
passages  increases  the  amount  of  cholesterin  present,  and  that  the  longei 
bite  roniains  in  tho  gall-bladder  the  more  choloaterin  it  vdll  conTain. 
Anything,  thci-ufore,  which  causes  staguation  of  bile  may  dispose  to  gall- 
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fiione« ;  on  the  other  band,  whatever  leads  to  a  regular  emptying  of  the 
bito-pASUges  will  tend  to  clear  out  such  detritus  :ut  cast-oil'  cells  nnd 
inctpwnt   collectioiiTt    of    chole«tcrJn    cryittalx  nrtii    mnrtis,   ilikI    iIhi^    tu 

cnt  the  formation  of  gall-stA>nt>8.  Among  thfi  remoter  t-jiust'j*  we  must 
insider  Jige,  sex,  halwUi,  dhjw,  diet,  diathetic  ccmditions,  Jitnl  <iisenRe, 

Atjt. — ^Although  gall-Bton^R  may  occur  at  nny  age,  and  even  in  the 
newly-bom  (Ponal  and  Lictitaud),  they  are  lew  often  found  under  the 
ag«8  of  25  or  30  ;  Scbroeder  m.yi  that  under  the  age  of  "20  tlie  per- 
centage is  ^J  ;  fmin  iiO  y*\  :iO,  32;  from  :tO  Ui  +0,  1 1  Ti ;  fnirii  40  to 
50.  Ill  ;  from  ftO  Ut  60,  f)9  ;  and  over  60,  25-2  per  «*nt.  Prof.  O.  F. 
Still  collvctcti  no  \e*»  tbaii  20  ca«es  of  gall-stones  occurring  in  children, 
ten  of  which  wore  in  infants. 

Sex. — (iall-stones  occur  tnon.'  fre<[UPntly  in  women  than  in  initn  : 
Scbroeiler  finds  that  in  Gi-niiany  thoy  arc  found  in  20  per  cent  of 
female  and  in  4'+  j>cr  cent  of  iriale  neeroiwies.  Out  of  238  autopsies  on 
women  in  the  Maiirhester  Koyal  liiRi-mary,  l^r.  Brockbank  found  IV. 
an<i  out  of  542  post-mortem  exuminations  in  men,  ]  6  caac*  of  gall-stouoa ; 
which  givo»  7"9  per  cfiil  in  fcmalo  and  ^l^'^  per  cent  in  raalp  subjects, 

Pregnancy  would  seem  to  be  a  factor  in  the  causjilioii  of  gall  stonea, 
as,  in  a  lai'gc  series  of  cases,  90  per  cent  of  women  aH'ected  had  been 
pr^nant.  The  wearing  of  corsets,  which  tend  to  force  down  the  front 
of  the  liver  and  to  dt-press  the  fundus  (^f  the  gall-bladder,  ia  probably  a 
dlAtiuct  etiological  faclflp,  eBfieeially  when  condiineii  with  want  of  exercise. 

ihibits. — Want  of  exercise,  whether  frnni  lethargy  or  from  necessity, 
in  some  forms  of  chmnio  heart  tlisejise,  l&ids  to  st^i^'nation  of  bile  in 
;e  gall-bladder,  and  to  the  deposition  of  choleeterin  ;  since  the  gall- 
bladder la  unaided  in  its  expulsive  eHbris  by  the  abdominal  muscles. 

Catarrh  of  the  gallbladder  and  biie-ducta  probably  acta  as  a  raiise  in 
two  wa>'a :  in  the  first,  place,  it  lejuis  to  stagnation  of  bile  by  [uirKxis  of 
the  muscular  coats  of  the  {laHKages,  and  in  the  second  place  by  increasing 
the  amount  of  cholescerin  prcitent. 

IHrl. — The  follyiiving  <lara  go  far  to  prfive  that  diet  uxerciaat  a  strong 
influence  in  thn  foimation  of  gall-stimes.  It  Hticms  pi-ol»d)h-  that  fn'c 
cholesttrin  in  the  bile-paasages  is  due,  in  many  cftses,  to  ibu  deficiency 
of  the  solvent*  of  it  in  tlm  bile ;  these  solvents  being  the  glycocbolate 
and  taurocholate  of  Bodiuni  which  arise  from  the  metal>o]tBtn  of  nitrogenous 
foods.  If  the  supply  of  nitrogen  in  the  ftiod  lie  limiUsd.  the  bile  snlta 
will  be  diminishwi  nnd  ebidester-iii  may  he  [ireLiipitated.  Tins  may  serve 
to  explain  the  presence  of  gall-stones  in  gouty  [lersons  who  on  account 
of  the  lithic  diathesis  limit  their  intake  of  nitrogen.  The  larger  con- 
Bumption  of  Farinaceous  food  in  Gerraany  may  also  servo  to  explain  the 
greater  prevalence  of  gall-utoncs  there  than  in  Ktiglnnd,  where  meat 
entfln  more  extensively  into  the  dietary.  In  iliahotes,  in  which  nitrngenous 
food  is  prescribed,  gall-stones  are  i-arely  found.  Thudirihuni  in  his  work 
on  gsdl-stone.'i  at.ited  that  he  could  not  fin<i  any  recorded  instance  of  the 
discovery  of  gall-st/mes  in  the  wild  cariiivora ;  though  on  two  occasions 
they  hare  been  found  in  the  gall-bladders  of  domesticated  camivoro.' 


On  the  other  hand,  Dr.  Brockbank  cmild  find  no  evidence  of  their 
occurretico    in    wild    horbivoro,    though    at    tinier    they   nre    found    in 
domosticated  horses,  cattle  and  sheep,  as  well  rs  in  pigsv      Mctreovfr,  in 
pampered  dogs  fed  on  farimtcooiis  foods  thoy  aif;  fuuiid  (icctt»ioii«lly.      In 
num  who  is  omnivornii>t  they  ac(;iii-  in  from  5  to   12  per  cent.      1 1  will. 
thus    be   seen   that   in   those   who   take  an   abundance   of   ulbuminuul 
matorijds  in  their  food,  and  in  whom,  therefore,  the  bilesalu  are  in  sufKciont 
<[ii4nbity,  thero  ta  Ittthi  tuiidency  to  thu  dc>{H>sition  of  choleRt«rin  ;  whereas  < 
wh»n  Httio  albiiininouii  food  is  t&kcn,  and  the  bile  Aalts  arc  presmnabl/j 
iiifeiifficient  to  hold  ihe  choleateriu  in  suapeiiBioD,  gall-stones  form  ;  thii'' 
Undeticy  is  aided  by  insulliciuut  exercbe,  as  in  stall-fed  cjiitic,  pampered* 
d(ig«,  luid  iiidnlciifc  men.      The  formation  of  some  gulI-et-aucB  contaimog 
lime  utny  po&sibJ>'  be  caused  by  drinking  hard  water,  but  this  is  by  do 
means  proved.     An  insufficiency  of  diluent  drinks  inay  posaibly  act  u  h} 
cause,  and  I  think  I  have  found  this  to  he  a  factor  in  some  cases. 

Injtflum. — The  microbic   origin   of   gnJl  ■  stone*  was  first  siiggestedj 
by  Galippe  in    188(i,  who  found    Ijacteria   in    liliary  calculi.      Welch  in 
1890  found  the  B.  wli  and  Stupht/iuajrcus  pjunjf  nts  in  gall-stonefi,  and  Hanoi 
in   lt*£HJ  found  typhoid  bacilli.     (Jilbert,  Dorainici,  and   Founuer  fouod^ 
U.  coli  in  '23  oat  of  70  cases,  and  tbey  performed  experimcnt«  on  animali 
which  ahewed  that  the  B.  cnli  and  the  Ji.  iyj'/wsus  are  cajmble  of  setting 
tip  a  cholecystitis  which  tHnits  to  the  fcirmation  of  jk;tdl-Ktonps.      Mignot 
succeeded  in  producing;  typical  i^tl-sttxiies  in  aniinidit  by  the  enipluyincnt 
of  attenuated  virus.    The  varieties  of  the  bacteria  seem  to  be  of  secondary. 
impoitiince,  for  Mignot  pmvod  that   fi.  tvphoiui,   li.  co/i,  siaphylocooci, ' 
atrcpwcocci,  and  even  H.  sHftlilin  were  capable  of  giving  rise  to  calculi.     In 
many  of  my  own  cases  fi  clear  history  of  untoric  fever  was  ohtailieil  some 
inonthH  before  the  first  syiuptoms  of  chololithiiUiiB,  and  I  l>eliovo  that  I 
have  traced  in  a  number  of  cases  the  origin  of  gall-stones  to  influeniau 
Since  Bernheim  in   liS80  lirsc  drew  attention  to  the  conncxiou  between 
onttiric  fever  and  infec^titui  of  ihc   liile-iuuisages,  much  atleniion  bsK  Imhui 
given  to  the  subjoct.     ('hiari  in  isys  found  the  B.  ti/phans  in  the  gall- 
bladder in    1 9   out  of  22  cases  of  enteric  fever,  and  liLiiiot  and  Miliaa^ 
, found  the  organiiims  in  the  centre  of  recently  formed  gall-stones  in  1806. 
Cuffhing,  Halstcd,  Kichard-^on,  and  others  have  contributed  useful  facta 
going  to  prove  the  connexion  l>etween  enteric  fevor  and  gidl-bUddcr 
infection,  and  between  the  latter  ami  gall-stones. 

Although  the  causes  ))renously  mtrntioned  appt^ir  to  divpoee  to  gall- 
stones, there  can  bo  no  doubt  iluit  a  bacleriid  infection  of  the  bile- 
passages  affords  the  true  key  to  the  origin  of  concretions,  both  in  tht 
gall-bladder  and  in  the  bile-ducts. 

Symptoms.  ^Iti  discussing  the  syniptunis  of  cholelithiasis  we  must 
note,  in  the  first  ]>]aeei,  that  gall-stones  may  be  found  after  death  without 
having  produced  any  symptoms  during  life.  In  such  cases  they  ars 
as  a  rule  in  the  gall-bliulder,  and  not  in  the  ducts  :  and  there  are  no 
signti  of  irritation  in  the  shape  of  adhei^ions.  Iltit  more  tlian  (his;  there 
can  be  no  doubt  that  oven  a  lar^o  gall-fitone  may  ulcerate  its  way  into 


th*-  bowul,  anil  [iroduca  symptoms  of  iiite^tiua!  ribatnictmii,  tvitb  fe^-  or 
no  signs  to  indicate  that  such  eeriom  organic  mischief  has  been  gDin<^'  on. 
It  follows,  therefore,  thnt  in  coiisiileriiig  ciiacs  of  ititustinal  (ilLstnirtion, 
j^l-sluiif-s  cannot  \*e  uxcludeil,  Lh<iugli  thL-re  liiu;  liocn  no  Byii)[ii-<mi  of 
diuleliibioais.  It  is  just  possible  ih«t  as  fioiiie  (fcrsons  mny  pa^s  uriiiBry 
stones  ttith  few  or  no  B\inptoDia,  ao  others  may  pafi^  smnll  biliary  stones ; 
llu«,  however,  has  yet  to  be  proved.,  anfl  in  the  meantime  it  is  <JitKctilt  to 
explain  why  in  same  persons  giil]-stone«  should  pi-oduco  such  sirious 
troubltj  iiiid  in  others  none  at  all.  In  certain  cases  there  may  be  a 
history  of  dyspepsia,  with  depression  of  npirits  and  a  feeling  of  diacunifort 
or  weight,  or  even  ill-delined  pains  over  the  Hglit  side  of  the  abdomen ; 
but  un  entire  alMence  of  those  characteristic  Hymptoms  which  ^ve 
delinitenesli  (o  ili;igno«i*. 

The  onlinaxy  MymptoniK  of  chulelithiiuiis  arc  paroxysmal  atbickn  of 
paiu  which,  occurring  at  irregular  intervals,  often  without  apparetit  cause, 
3Lart  in  the  right  hypochondrium  or  in  the  epignstnum^  and  radiate 
thence  over  the  abdomen  and  through  to  the  right  sc:;pula.  The  attacks 
jtre  often  aooomjianiei)  by  nauaoa  or  vomiting  luiil,  if  hiiveiid,  l>y  iMjIlapse. 
Tlicy  may  be  followed  by  jaundice  with  it«  well-knuwn  feymptums,  but 
this  is  frequently  absent  At  times  a  feeling  of  fulnef)«  in  the  right 
hypochondriiun  accompanies  the  attack  ;  but  the  furtuution  of  a  tumour 
does  not  occur  as  a  rule  unless  the  duct£  are  blocked.  AoccnuiMuiying 
these  spoeial  symptoms  will  usually  bo  found  much  depression  of  spirits, 
want  of  appetite,  dyspepsia,  and  Iom  of  weight 

According  to  NAUtiyn,  there  is  a  regular  and  an  irrcgulai'  form  of  the 
diHMe.  The  former  occtu-s  where  the  calculi  arc  simply  lodged  in  the 
gall-bhuldvr,  or  the  sUitie^  piks^  along  the  ducts;  the  latter  is  seen  when 
there  is  itifectious  atigiuvholitis,  with  abscess  in  the  liver,  6stnla,  and 
Other  complications  (see  sections  on  Intlammatory  AtTections  of  the 
Gall-bladder  and  Bile-ducts). 

The  followinj;  symptoms  will  be  considered  in  detail : — 

(»i)  hui/iysmni  Paiiu—Yov  the  most  part  the  patient  complains  of 
pain  under  the  right  casta!  margin  or  in  the  epigiiwtriuui,  whence  the 
pain  radiatOB  over  the  abdomen  and  to  the  right  ttcapula ;  but  in  some 
cises  the  pAin  radiates  to  the  left  shoulder.  These  attacks  <.-ome  on 
snddeidy,  when  the  {luUeut  is  apiuvrcntly  quite  well ;  and  tifimlly  end  by 
causing  nausea  or  an  aLUu!k  of  vomiting.  The  Vi>mil.ing  liutdK  Ut  rt-laxii- 
tion  of  the  duct,  and  if  the  gall-stone  be  Kniall  it  may  pass  on  and  thus 
end  the  attack.  The  seixurea  come  on  without  apjiarent  cnusi-,  although 
lit  limes  they  may  appear  to  be  caused  by  exertion  ur  by  taking  food. 
Not  infrutjuently,  afU'r  an  attack  h:ut  [Hisaed  oil',  n  dull  aching  is  felt  for 
some  time,  perhaps  until  unother  Hoiziu'c.  Besides  the  painful  utL^tuks 
which  come  on  at  irregular  inten'ala,  thcro  is  often  a  persistent  didl 
Ache  beneath  the  right  cotttal  margin  associated  with  rigidity  of  the 
upjwr  part  of  the  right  rectus,  and  the  presence  of  a  tender  spot  midway 
between  the  yth  costjil  cartilage  and  the  umbilicus. 

{b)  Vamiiing. — Though  as  a  rule  the  vomiting  is  paroxysmal,  it  may 
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ha  almost  continuous,  and  so  of  itself  prove  dangerous.  Id  one  case  of 
this  kirn),  an  which  I  operated  at  Sumlcrlund,  ibe  pationt  was  »o  wi 
from  puniistent  vomiting  that  I  feorcd  she  could  scarcely  bear  the  opei 
tion  I  hjul  gone  to  porform  ;  and  oven  after  the  clause  of  irritation  h 
been  removed,  the  vomitinfi  persisted  for  dujB:  ultimatoly,  however,  she 
miule  a  siitisfactory  rwcovery.  In  Jinothor  case  wliicli  I  ksw  in  the  south 
of  Iretand  the  vomiting  bad  been  so.  incessant  that  the  patient  hod  bc< 
fed  almost  solely  by  nutrient  eiiemiw  for  six  weeks  before  1  operat^^l ;  and 
even  afttirwArcJs,  thuii;;;h  thi'  opeiTitinn  wmh  8;iti8faf?t()rv  an<l  tlie  ufttr- 
pm^Tt^s-s  all  that  could  Im  desirei]  In  i>tlier  respuctR,  the  eniesis  pt'nBistfd 
for  a  fortnight,  and  ultimately  proved  fcitaJ  from  sheer  exhaiution.  The 
vomiting  iis  »  rule  iwjt-iir*  towanis  the  end  of  a  seiziii-e,  and  in  fact 
frcHpietiLly  duU-rmliicii  its  uessiiLiori.  In  sueh  ai»v>i  iho  Hloinach  ei>iitunk> 
nr«  first  rejcete*!,  after  which,  if  the  couunon  duct  be  free,  bile  is  vomited  ; 
at  times  1  have  even  seen  the  severe  vomiting  become  stercoraceous. 

(r)  CoiUtpsc. — On  several  occasions  1  liave  seen  patients  so  profoundly 
collapsed  by  aitaeks  of  clioleIilhia«is  as  to  lead  to  a  dillicidty  in  diagti 
the  L'ase  being  more  Hke  one  of  perforaLton  of  some  alKJominal  viscus 
some  intra-alxlominal  haemorrhage ;  but  the  hiRlory  of  previous  sei 
and  of  the  onset  of  the  present  attack,  will  usually  help  us  to  arrive 
correct  dia|;nosis.  The  acute  agonising  pain  may  of  itself  cause  dea^ 
as  in  the  ca^  of  a  Iwly  whom  I  saw  in  c-onsuIC'ition,  when  gnll-4ton< 
were  dijignosed.  TIih  next  attack  of  piiir  unfortunately  proved  fatal, 
at  the  autopity  a  gall-stone  uras  fotind  hulf  extruded  iiito  the  duodenum. 
Sir  Cliffor.l  Allhutt  refers  to  a  case  in  which  death  appwred  to  be  solely 
due  to  pain,  in  his  article  in  Vol.  III.  p.  3lM.  Not  only  may  the  agonising 
pain  of  a  single  attack  prove  fatjil,  but  repeated  attacks  of  pain  occurring 
one  aft^er  the  other,  without  sufficient  interval  for  recovery,  may  produce 
very  seritms  illness,  or  even  death  by  exhaustion. 

(r/)  Til!'  /orniatuin  of  a  lunwur  in  the  region  of  the  gall-bladder  is 
seldom  seen  in  junite  aiscs  ;  yet  it  may  be  noticed  with  each  attack,  and 
it  is  then  ilue  Ui  the  vttilent  contrac^tixin  nf  the  muNciilar  walU  of  the  gidl- 
bkdilor  on  its  cont«iitj4,  U  is.  however,  a  frequent  sipi  in  the  uhutj 
chronic  case*,  as  is  fully  disciisscd  in  the  section  on  Tumours  of  the  Oal!- 
bladder.  An  elongated  n'ght  lobe  of  the  lirer  is  frequently  associated 
with  cliolulithiasis,  and  iiuiy  give  rise  to  a  suspicion  of  tnmour  (rUtr  ]».  11). 

(e)  The  presence  of  ynll  -Mnnea  in  Ike  mntions  n  fter  an  attack  is 
vabmble  evidence,  but  Iheir  absence  does  not  negative  cholelithiasis,  t 
have  o[>er.ite<l  un  many  cases  and  fo\ind  gall-titones  where  none  bad  at  any 
lime  been  detected  in  the  motions,  although  diligently  sought  for. 

The  way  to  search  for  gall-stones  is  to  lot  the  pmtient  pass  the  motion 
into  a  sohition  of  carbolic  acid,  to  have  it  well  stirred,  ami  then  to  jmss  it 
through  ft  tine  siei*e  with  about  /ji-inch  mesh. 

(/}  Jaundirt. — So  long  as  the  gall-stones  are  in  the  gall-bladder  or 
cystic  duct  there  is  nothing  to  prevent  the  bile  from  passing  dovit  the 
common  duct  iiito  the  Intestine;  but  should  the  gall-stones  be  impacted 
in  the  common  duct,  the  passage  of  the  bile  is  obstructed,  aud  jaundice 
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«tuaes.  IntermitLent  jaunUicd  may  alito  occur  if  &  uniall  gull-siuno  in  the 
common  duct  act  as  a  ball-valve  (Fengcr). 

In  these  aises  a  dw-iHinn  Kom-cmiiig  operation  is  difiiciilt ;  chronic 
jaundice  too  ufteii  iii<licatvfi  iiiali^itujit  dietfjuc,  uiid  not  iiidy  do  patioiitH 
with  CARccr  bear  operations  badly,  but  when  jaundice  is  a&aociatod  ^vit1l 
it  there  is  the  same  tendency  to  jiersistent  oozing  of  biood  from  the  wound 
after  operation  as  there  \*  to  siwrntanooua  baeniorrhagc  where  no  operative 
raeaciu'es  havt-  been  nndortakcn. 

Juundice  may  he  entirely  absent,  orcn  in  the  presenco  of  gall- 
stones in  the  common  duct :  this  I  have  seen  on  several  occasions  wlien 
the  gall-stone  was  Hoating,  but  never  when  it  wag  impacted  in  the  duct. 
A  slight  degree  of  jaundict!  often  otctirs  after  ii  g»l]-8toiio  attach  when 
tba  coiicretinu  in  in  the  gall-bladder  or  cystic  duct  ;  this  is  due  to 
attociiite^l  catarrh  uf  lliu  bile-piuUHiges  or  t<>  [vincTrc-itic  catarrh. 

{g)  Ague-iike  Attacks. — Ord  drew  attention  to  the  production  of  inter- 
mittent pyrexia  by  gall-stones,  and  stated  that  his  attention  bnd  been 
first  called  to  this  ityitiptom  by  soint'  rcinnrks  uf  thn  late  Dr.  Murcliisuii 
cMi  a  CJwc  of  a  di^tinguiHlied  medical  oflicur  who,  aft«r  his  i-etnrn  to 
Knglaiid,  vcaa  attacked  at  regiUiu-  weekly  int«r%al8  with  paroxysnut  of 
shivering,  followod  b)'  fever  and  sweating,  jie  was  supposed  at  fii-at  to 
have  a  roeurrenco  of  an  old  imornutttiiit  fever,  and  later  to  ha\e  hcpiiiie 
abeceas  ;  but  at  last  hta  syiuptoms  indicated  and  Uie  necropay  proved  that 
his  actUid  and  only  dibease  was  a  gftll-stone  so  impacted  as  to  produce 
groat  irritation,  but  not  complete  obstruction  of  the  common  duct. 
Similar  caswi  have  been  noticed  by  Charcot,  who  argued  that  the  fever 
is  duo  to  the  ab«*>rption  of  some  poison  into  the  bh>od.  Murchison  was 
of  opiidon  that  such  attacks  are  noL  of  (i  poisonous  or  infective  origin, 
but  aft!  duo  to  nervous  irrilatiun.  Krnm  the  many  cases  I  have  seen 
I  tliink  that  both  explanations  are  admis«iMe ;  the  fever  being  not 
unlike  that  known  as  luethrul,  in  which  the  same  cont«ntioD  as  to 
rausatioii  arisijs,  but  I  am  firmly  cnnvinceil  that  infection  is  ns  a  nile 
the  causd  of  th«  fiiver  and  of  the  aguii-like  attackn.  In  a  very 
inttsrusting  and  important  paper,  Profcfwor  Oslur  siys  that  tliii  coni- 
binaliun  of  the  following  symptoms  is  characteristic  of  the  existence 
of  gall-«toneia  in  the  common  dnct,  ami  is,  tbert'fitre,  valuable  in  dii*- 
tinguifihing  Itctwcen  thai  fonn  uf  ulwtiucticm  ami  nialiguaril  tumour: 
(1)  Jaiuidice  of  varying  intensity,  deepening  after  each  i»j]jY>xysm,  which 
may  persist  for  months  or  even  years.  (2)  Ague-like  paroxysms  char- 
iictoriBod  by  chill,  sweating,  and  fever,  after  which  the  jaundice  usually 
becomes  more  intense.  (3)  At  the  time  of  the  paroxysm,  paiius  in  the 
region  of  the  liver,  with  epigastric  disturbance.  This  is  fully  bunie  out 
by  my  experitince,  and  in  many  casts  of  jaumlice  of  sevend  moJiths' 
duration,  in  wbieh  ihero  was  this  combination  of  symptoms,  I  have 
removed  gallstones  from  the  common  duct  by  choledochoiomy  (LM). 

In  iwldil,ioii  to  the  symptoms  already  mentioned,  the  following  compli- 
cations may  he  met  witli,  and  m:iy  conntitnte  thi>  pnmiiiit^nt  changes 
threatening  life  and  requiring  U'catmeiit ;  the  original  cause  hanng  perhaps 
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to  Atony  of  tbu  bowo),  IcuJiiig  lo  enonuoua  disteiisiun  and  to  the  symptoms 
and  appearance  of  atiite  ititestiiul  obstruction,  api)ArvnUy  the  cotisc- 
(luonce  uf  ihu  viiilcnt  jinin.  (ii.)  Acute  iiitcatinal  olutructioii  de|M)ndent 
on  :  (a)  paralysiH  uf  gul  due  to  locttl  pttritxinitis  in  the  iieighljotirliood  of 
the  gall-bladder;  (I)  volvulus  of  theMuall  iiit^isliiiCj  (c)  impaction  of  a  Iarg« 
gall-sloiie  in  some  part  of  the  intestine  aft«r  ulcerating  its  way  from  i 
bilc-cliatinels  into  th«  bort-cl ;  (</)  atrictnrc  of  intestine  or  adventiiioiia  hand 
originally  producEid  by  gjJl-stones.  (iii.)  General  haemorrhages,  the  result 
of  long-continued  jaundice,  either  dependent  on  gall-Btonefi  aIon«  or  on 
cholellthiajiiitaxftociated  with  malif^nant  diaeaso.  (iv.)  I^c-jittsnd  peritonitiii 
producing  adhtwions,  which  nwiy  then  become  a  soiu-ce  of  ii-onhle  and  psiin, 
even  after  the  gaU-stimea  hiive  been  goi  rirl  nf.  ]  believe  Umt  neurl/. 
every  serinus  attack  of  bilinry  wdie  is  acecinipunied  by  julbL-sive  |]«?riuinittfi,' 
aa  my  exporiencc  is  that  adhesions  are  found  in  all  c;i*l'8  in  which  there 
have  Iwoii  characteristic  seizures,  (v.)  Dilatation  of  the  stomach  depend- 
ent on  adhesions  around  the  pylorus,  (vi.)  Ulceration  of  the  )nlu-[)as!iageii 
CBtablishing  a  fistula  Iwtweeii  them  and  the  intL'stinc.  (vii.)  Stricture  of 
the  cystic  or  ci^mmoii  btk*  duel,  (viii.)  .\b»cu88of  the  liver.  (i.Y.)  Localitivd 
peritoneal  abscess,  {x.)  Abscess  in  the  abdominal  -waWs.  {si.)  l''is' 
at  the  umbilicus  or  elsewhere  on  the  surface  of  the  alxlomcn,  dischai^n, 
mucus,  miicopus,  or  bile.  (tii.)  Kmpyema  of  the  gall-bladder,  (xiij.) 
Suppurative  cholangitis,  (xiv.)  Septicaemia  or  pyaemia,  (xv.)  Phleg- 
monous cholecystitis,  (xvi.)  Gangrene  of  the  gall-bladder,  (xrii.)  Per- 
forative peritonitis  due  to  uloemtiou  or  to  rupture  of  the  >,'all-bladder  or 
ducts,  ^xviii.)  Extravasation  of  bile  into  the  general  ))eritone-al  cavity. 
(xix.)  Pyelitis  of  the  right  side,  (xx.)  Cancer  of  the  gidl-bladder  or  of  the 
ductH.  (xxi.)  Subphri^nic  idiscess.  (xxii.)  Rmpyoma  nf  the  right  plcum. 
(xxiii.)  INusuiKiiua  of  the  Unvur  lobe  (in  thu  ri^liL  Kidt>.  (xxiv.)  Chronic 
invalidism  and  inability  lo  perform  any  of  iho  ordinaiy  biuiness  or  soda) 
dutiofl  of  life,     (xxv.)  vVcnte,  subacute,  or  chronic  pancreatitis. 

Diagnosis. —  In  the  sections  on  Tumours  of  tJie  (>all-bhulder  an^^g 
on  Inrliiiiumttiry  AtTcctions  of  the  Bile-Passages  the  diagnosis  of  thol^H 
complications  of  gall-stones  U  more  fidly  dwelt  upon  ;  so  that  in  this 
section  it  is  only  nucos«aiT  to  remark  on  the  dingno.siii  of  uiicomplia)te<l 
gull-atoue  atlacka :  under  this  hwiding  wo  have  to  djusidor  the  several 
ailmontu  which  may  produce  painful  scixures  on  the  riglit  side  of  the 
abdomen.  Those  are; — (u)  Hysteria  or  nervous  i^paj^ms ;  (f3)  Acute 
dyspepsia  with  flatulency ;  (y)  Appeudicultr  colic ;  (>>}  Kight  renal 
colic ;  («)  Spinal  neuralgia ;  (f)  Malignant  growth  in  or  near  the  livor ; 
(»j)  Pyloric  stenosis;  (t^)  Load  colic:  (0  Chronic  jmncroatitia ;  <»e)  Duo- 
ilenal  ulcer  j  (X)  Angina  pectoris  ;  (fi)  Talietlc  crisen. 

The  diagnosis  chielly  rests  on  paroxy-tmal  attacks  of  pain,  t^tjirting  in 
the  right  h^'pochondrium,  and  radiating  thence  over  the  aV>damen  and 
through  to  the  right  scapula — the  attacks  being  often  accompanied  by 
vitiniling  or  collapse,  and  sometimes  followed  by  jaundice,  altbongk 
jaundice  ts  frequently  absent.     If  jaundicu  be  ]j«rsistunt,  the  presen 


nf  maligiiiuit  (lieea«e  iii»y  ho  BUBpuvtiul.  If,  however,  the  jaundice  be 
i)e]W[ident  on  gall-stonos,  ague-like  ftltacks  will  probably  be  prcBent. 

Just  as  in  appendicitis  there  is  tenderness  over  M'Burnoy's  point, 
so  in  gall-fltonea,  with  very  few  exct-ptiotis,  tnKrked  tenilerness  will  be 
(otuvl  on  pressing  the  fittger  dooply  over  the  region  of  the  gallblndder,  or 
over  some  point  between  the  ninth  costal  cartilage  iind  tho  iimlitiicnft, 
usually  at  ii  point  one  inch  al>ove  and  a  little  to  the  right  of  the 
umbilicus. 

In  sevenil  cises  that  I  have  spcn,  the  pain  in  the  so-calU'd  spasms 
has  been  referreil  to  the  left  side,  theiic«  mdiriting  t<»  the  left  infrn- 
srapuliir  region  ;  and  in  openiting  on  Mich  cases  I  have  found  t>)ii*  pylorUK 
julberent  to  the  ^ll-bladder  or  cystic  duct.  In  hysteria,  the  irre(;ulanty 
of  the  attacks,  their  association  with  other  neurotic  pbetionietia  such  as 
polyuria,  ;Klobu8  liysl^ricus.  ami  so  forth,  together  with  the  a.l)8eiic«  nf 
colla[i»e  and  of  thr  physical  itigiia  of  ^all-t^tunt-'H,  will  cnuhlc  us  to  arrive 
at  a  correct  cont^luHion.  In  acute  dyafH-pjiia  with  Hatiilency,  the  relief 
following  on  simple  treatmentv  the  pain  over  the  stomach  mthor  than  over 
the  gall-bladder,  the  diswv^-ry  of  a  nmriifcHt  cause  and  the  jitu'cnce  of 
serious  svuiptoioa  distinguish  eu-called  stoitiueli  "  s|HL8n)s  "  from  gall-etoiie 
attiLcks.  In  appendicular  colic,  the  almost  universal  nigne  of  tenderiieas  at 
a  (winc  midway  between  the  anterior  »u))erior  spine  of  the  ilium  and  the 
umbilicus  (M'Burney's  point),  the  presence  of  n  swelling  in  rbe  right 
iliac  fossa  or  nmr  it,  and  the  absence  of  right  snipiilar  piin,  render  the 
diagnosis  of  this  condition  free  from  fieriuus  difltciilty,  though  in  cases  of 
phlcgnionoui*  chuletvptitis  with  jwrilonitia  the  latter  haw  Himeiinies  been 
attributed  to  appendiciti:s  instead  of  its  real  cause.  lii  right  renal  colic, 
the  associated  urinary  symptoms,  together  witli  the  character  of  the  urioe 
iftnd  the  {>ain  jtnsiting  down  the  right  getiitn-oninil    nerve  into  the  testicle, 

distinctive.  In  lead  colic,  tha  more  or  lemi  {M^rsiKtcnt  "nttunarh  ache," 
the  abeenc^  of  the  usiinl  gull  bhuliler  {liiroxysniK,  imd  the  presenc<r  of  a 
blue  line  on  the  gums,  will  usually  asaist  in  the  diagnosis  ;  but  if  in 
doubt,  the  result  of  trraitment  by  i(M.lifle  of  [totiisRium  anil  wilini"  a|R!rit'nts 
will  shortly  clear  it  up.  In  pyloric  sten<»»i)^.  if  (icaniipLnied  by  adhesions 
otuuihI  the  pyloiiiN,  thu  xymfitumB  are  not  urdiko  thiMC  of  gall-stones,  with 
which,  in  fact,  the  atTcction  may  be  associated,  as  in  several  cares 
1  related  before  the  Clinical  Society  in  1893.  The  presence  of  dilated 
>inach,  the  chanicteristic  vomit,  the  visililu  pei-iHlnlai*  of  the  stomach 
ill,  the  pain  in  the  left  sidt:  of  the  iiMonien,  iiml  the  aljscnce  of  the 
chaxacteri^t ie  galbbladdur  [uiin,  will  usually  estjiblish  the  dia^iosis. 

In  spinal  neuralgia,  the  presence  of  tentlerness  over  the  spine,  the 
cotirsc  of  the  pain  along  the  branches  of  the  corresponding  spinal  nervea, 
the  presence  of  tenderness  of  the  sktn,  and  the  absence  of  roltupi^e  and  of 
vomiting  piit  aside  all  difficulty. 

In  im»lignant  disc-we,  the  alfsonee  of  pain  and  lemierness.  or,  if  jmiu 
be  preunt,  its  continued  character,  tho  gradual  and  pei-sistent  loss  of 
flesb,  and  the  more  marked  failure  of  stren^h,  URn:illy  iiidimte  Un-  serious 
tuture  of  the  nffectiou.     The  persistence  of  jaundice  when  once  it  mi|Hir- 


veneih  Utoabeenee  o!  ngiie-like  attacks,  and,  if  the  disoasc  involve  the  heitd 
'of  the  panereaa,  the  almost  constimt  presence  of  a  tumour  due  to  enlarge 
ment  of  the  gnll-blaililer,  afTonl  Inndmarks  whkb  as  a  rulo  prove  true 
fi^iides  ;  but  in  many  cAneA  gall-stonM  exim  alon^  with  malignant  diseue, 
and  the'n  these  syrnpt^ma  b«comc  indeterminate,  though  the  mpid  waiting 
and  lo9»  cf  strength  will  often  lead  to  a  successful  diagnosis  of  the  co- 
exiHtenco  of  the  two  cntiditione.  If  noilulc^s  form  in  the  liver,  and  if 
iu(dt«8  with  oedema  of  the  foist  supervene,  the  condition  becomes  raaiufe^t 
at  once. 

Ill  intcratitiiil  ]mncr(Aalitis,  the  symptoms  may  resemble  cancer  of  the 
head  of  tht*  pitncpwis,  from  which  it  may  usually  Iw  distinguished  hy  a 
careful  c.iiiiiiinalidii  of  ihu  urint  and  fueccK  as  wvli  lut  by  the  bL-nuticial 
results  which  follow  drainage  of  the  bile-ducta,  cither  by  cholecyatotomy 
or  cholecy8t«ntero9tomy.  1  doscribed  a  series  of  «uch  caseft  iiivt  at  tba 
Polyclinic  (21),  afterwards  in  my  HunUrrian  Lecture*  on  the  Paiicrcaa  (23), 
and  liLler  in  my  work  ou  the  Pancrcjis  (I'O).  From  duodenal  ulcer  the 
dia>;noei6  should  not  he  difficult  if  it  be  liorne  in  mind  that  tho  pain  in 
nicer  tends  to  come  on  2  u*  4  hours  after  meals,  and  is  relieved  by  food. 
That  the  attacks  recur  d^iily  for  several  days  at  the  same  houn.  For 
other  jMiiiitri  in  rlii^osis  soe  my  Lecture  on  Duodenal  Ulcer  (-i>). 

The  so-calle^l  [liagnoatie  operations  of  sounding  for  gall-slonea,  and 
a8{)iration  of  a  distended  gall-bladder,  I  believe  to  b(3  futile  anil  dangeroUH  ; 
&  small  exploratory  inciaion  is  far  better,  whether  for  information  or 
treatment. 

The  treRtment  of  gall-stones  may  be  considered  under  the  headings 
— Preventive,  Palliative,  ;md  Riidical.  Tlie  two  former  resolve  them- 
selves into  medical,  the  latter  into  surgical  tmitment. 

Mfdkftl  Treatrin-iit.  —  The  preventive  treatment  of  cholelithiasi*  is 
cbiedy  a  matter  of  diet,  excrciiie,  and  general  hygienic  surroundings. 
As  women  suffer  from  gall-stones  much  more  frci|ii«nlly  than  men,  it  haa* 
been  thnught  that  their  mudo  of  dress,  and  esjicciully  the  W4'aring  of  litnys, 
may  he  nnc  of  the  causes;  but  probably  the  want  of  sufficient  exercise, 
vn'th  constipation  and  nch  living,  ita  frequent  concomitants,  are  more  to 
bbitm\  In  proticrihiiig  prophylactic  measures  one  wuuld  recommend 
rfttionat  clothing  (which  of  course  includes  the  avoidance  of  tight  lacing), 
t«mpei-aiicc  in  diet,  warm  baths,  fresh  air,  and  regular  exercise.  la 
regard  to  <lict,  mure  depends  on  temperance  than  on  the  choice  or  refusal 
of  certain  foods.  In  gi^'ing  directicns  on  diet  patients  may  with  advan- 
tage Iw  tx)td  to  avoid  over-indulgence  in  sweet  and  sljirtihy  fondfi  and 
in  rich  dishes,  which  tend  tf>  induce  dyspepsia.  Alcohol  should  only  be 
taken  in  moilemtion,  well  diluted,  und  with  food. 

According  to  the  views  expraascd  in  considering  the  cause  of  du 
formation  of  gall-stones,  either  a  sufficiency  of  albuminous  food  in  the 
sbajw  of  meat«  or  game  should  ))e  taken,  or  farin»c(.H>uK  fucMls  which 
contain  a  fair  projiortifin  of  nllrogrn.  If  there  l)e  uiiy  ht-'uefit  in  the 
MlminiKLmtioii  of  olive  nil,  the  use  of  butter  or  of  antmal  fata,  if  taken 
in  quantities  short  of  producing  dyspepsia,  should  have  a  similar  effect 


Sir  Laiidur  Briiiiton  gives  soinu  valuable  hirite  cm  troutment.  and 
n  how  the  system  of  dietin^^  mlopted  at  certain  watering-planen, 
combined  with  exercise  and  the  administration  of  diluent  bevurageH 
(water  being  the  essoiittal  clement),  ban  very  l>cne^vmt  i-e»>ult8.  [  have 
been  accuHtomed  for  some  ycani  to  recommend  paticuta  siiHuririj;  from 
,  eboletithiHsiii  to  drink  a  ttimblerfnl  of  the  natnml  Carlsljiiul  venter  with  a 
[little  hot  water  before  breakfast,  ami  a  tumblerful  »f  .timpb  hot  nuter 
fbefore  the  later  meaU ;  for  I  think  there  can  )«  no  duult  chat,  tut  a  rule, 
too  h'ttle  water  in  taken,  and  the  inspi^saterl  or  st;igmtnt  bile  and  mticouH 
depcisit,  if  nnt  runuivpil,  will  tend  in  the  long-nm  to  form  eonci-etiona ; 
juKt  as  drains,  if  nut  tbiBltuil  frum  tinm  t<>  tinif,  will  Itecnnic  blocked  by 
the  deposit  of  aolid  matter.  Alkaline  8<ilina  watei-s  fparticidarly  llw  hot 
CarUbail)  act  hnnehcinlly  by  stimtilnting  the  puri^tntsis  of  tho  digestive 
tract,  and  increasing  the  Bow  of  bluud  to  the  abtlominal  orgiins.  In  the 
pcrii(talfii)t  the  bilo-poesagex  |mrticiiMi.te,  and  Uiu  ntunmiunU  of  thi^  boweU 
ftct  M  A  form  of  manage,  while  the  diseased  mucous  meuibrana  benefits 
by  the  increased  flovr  of  blood.  The  injection  into  the  rectum  of  hirge 
qiiaiiiities  of  hot  waur  eerves  the  wime  purpose.  When  gjill-stoncs  have 
once  fomie<l,  no  mediL-ine,  so  far  as  we  know,  can  dissolve  them  or  i)nMliico 
any  material  benefit  except  by  way  of  jWbation  ;  and  idthou^'h  ntunemiis 
remedies  have  been  vaunted  an  beneficial  in  the  dissolution  of  gall-stcpnea, 
their  advocates  have  arguofl  a«  if  the  gall-atones  were  in  a  test-tube ; 
forgotiing,  apjiarently,  that  no  dmg  am  reach  the  concrctionB  save  by  a 
circuitous  route,  and  in  lui  extremely  diluted  form ;  thus  benzoic  iifid, 
beazoate  of  sodium,  sjilicvlic  acid,  turpi>ntine,  other,  chloroform,  and 
numerous  other  agenit<  reputed  t«  be  beneficial,  can  reiilly  have  no  material 
efleet  I  would  not  for  a  moment  say,  however,  that  rational  medical 
treatment  may  not  restrict  the  increajie  of  gnlUstone*  aJroady  formed,  or 
prevent  the  formation  of  new  one.'*,  and  thus  pi-ove  really  curative,  if  tho 
jntient  have  tlm  gotxl  f<>rtnn«  Ui  part  with  tlioHO  .ilrMuiy  fonned. 

The  experiments  of  I>r.  Urocklwmk  ofle<:tually  diftpo*e  of  th««iii>ponitJofi 
that  the  Bo-callcd  saline  cholugoguea  have  any  solvent  action  on  gall- 
-Btones ;  for  after  allowing  coticretions  Ut  sLanii  in  a  I  per  cent  solution  of 
tile  various  salts  for  fourb-en  days  juid  then  weighing  them,  he  found 
that  there  had  l»een  no  loss  of  weight.  Among  the  drugs  experimented 
oil  were  the  salicylate,  the  sulphate,  the  lienzoate,  tho  phosphiite,  the  bicar- 
boaate,  and  tho  chloride  of  sodium ;  the  sulphate  of  [lotaHsiuni,  and  the 
chloride  of  ammonium.  Similar  oxporimontw  with  olive  oil,  oleic  acid,  and 
solution  of  »i[>o  aniinalii<.,  yielded  far  dilTei'Oiit  rc«iiill&  A  gall-stone, 
placed  in  pure  olive  oil,  in  two  days  lost  t>8  per  cent  of  its  original 
weight.,  and  then  broke  up  into  small  pieces.  With  pure  oleic  add 
a  similar  ixsult  followed  in  a  much  .shorter  space  of  time :  a  small 
gall-stone  dinappeared  in  twenty-four  hours,  and  a  hirger  one,  after 
losing  63  per  cent  of  its  woi>;ht  in  two  djiys,  broke  up  into  small 
'fragments  in  four  days.  The  efioct  of  a  aohition  of  animal  soap 
on  the  concretions  is  remarkable  :  niter  standing  for  a  few  hours  in 
»  5  per  cent  solution,  a  gall-stone  becomes  coated  with  a  bluish-whit« 


Blmy  material,  and  in  time  the  solid  matter  becomes  viacid.  Since  the 
admiiiiatmtioii  of  olive  oil  m  aaid  to  t>xcrl.  a  curative  eflect  in  t^hololithiaaiN 
tiiesc  experiments  are  iiitercstinj^ :  but  as  there  is  not  the  siightest 
evidence  that  tbo  oil  can  reiich  iha  gatl-stonc  in  the  giill-btaddcr  or  cystic 
duct,  there  luusL  be  some  othur  thim  tlirect  xnlvtint  action  to  exphiin  the 
beneficial  effect;  indeed,  the  effet-l  iteelf  is  doubled  by  some  ob«er\er&, 
and  requires  more  direct  proof  before  it  can  be  accepted.  An  explana- 
tion U  offered  in  Dr.  Brockbank's  pajiei- : — "  Another  explnnatioQ  of  the 
reported  disapiioarunce  of  the  gall-stoncji  after  Urge  doses  of  oil  nuiy  be 
derived  from  the  action  of  soap  and  fats  on  eholcsterin.  A  digesticd  fat 
poMieH  into  the  eireulatton  front  the  alimentary  canal  in  three  forms — m 
iinchan;;cd  fat,  and  as  the  corresponding  f.-itty  acid  .ind  soap.  All  occur 
normally  in  the  bite,  and  the  amount  present  in  the  bile  increases  with 
the  amiiiuit  oF  fat  tiihon  in  the  diet^  Oil,  fatty  acids,  and  soiips  all 
dituolve  choliMtt^rin  rradily  iuid  break  np  a  pdl-Ktone.  If,  then,  the  oil, 
fatty  acid,  und  so^ip  appuar  in  the  Inlo  in  increaae<l  araonnl  after  Urge 
doses  of  oil,  it  is  very  probable  that  the  gall-stone  is  attiicked  by  them, 
ejipocially  by  the  soap,  and  in  lime  is  diB.«nlvt!d,  or  so  ri.-duced  in  Imlk  as 
to  bu  ciiubled  to  pn«8  out  inUj  the  dimdeniini."  I  havf  tried  olive  oU 
in  Urge  doses  in  sevend  cases,  and  cannot  sny  ibut  I  have  accn  any  good 
to  result  from  its  employment,  unless  it  were  in  one  cage  of  Jn)|iiael«d 
calculi  in  the  common  duct,  on  which  I  operated  after  the  olive-oil  troat- 
mont  had  been  tried  for  gome  wi-eku  ;  I  then  foutul  iluit  the  gnll-stoncs 
yielded  more  readily  than  naiial  to  the  pressure  of  the  fin^T.inil  thumb, 
as  if  the  treatment  hail  le8.soiiod  their  comistenev.  The;  nil  may  be 
admini^iteretl  either  by  the  mouth  or  by  the  rectum;  in  either  ca»e  from 
two  to  ten  ounces  should  be  given  daily.  It  is  not  rcsdily  taken  except 
with  fooil,  and  then  it  is  apt  to  excite  dyspepsia.  Dr.  Goodfaart  gives  an 
account  of  five  cases  of  probable  cholelithiasis  in  which  olive  oil  had  lieen 
.administered  with  appavi^nt  l>enefii,  He  remarks:  "With  reference  to 
the  rosuitt,  1  wish  to  say  that  it  is  obvious  that  I  cannot  claim  for  those 
cases  anything  more  than  a  susfpicion  in  favour  of  the  value  of  the 
ailministnitinn  of  nil.  In  no  one  of  the  cases  have  gntl-stones  tjeen 
proved  to  have  fuisj^ed,  and  in  nonu  of  t.h(j  cases  b;is  the  improvement 
been  so  immediate  that  effect  and  cause  certaiidy  go  tngether."  Kishkin's 
experimcntit  appui-ently  shew  how  u  mistaken  idea  of  its  benefit  has 
arisen.  Tho  auppoawl  ualciili  which  were  partt-d  \rith  were  found 
to  consitil  of  oleic,  palmitic,  and  Ttiargiiric  acids  coniliini^d  with  limn; 
and  similar  concretions  could  be  pnHlnced  at  any  lime  by  giving 
olive  oil  to  any  person  suffenng  from  scanty  biliary  secretion :  no 
true  gnll. stones  were  ever  found  in  the  motions  after  the  oUve-oil 
treatment. 

Belladonna  baa  been  said  Ni  have  a  specific  action  in  chololithia^iA ; 
and  I  can  conceive  thi^t  if  a  small  concretion  were  passing  along  the  dueta 
it  might,  by  its  special  action  on  involuntary  mnscular  fibre,  aid  in  itc 
cxpulsif>n.  But  my  own  experience  would  Icwl  me  to  disagree  entirely 
with  a  meilical  writer  who  says  that  a  pill  containing*  quarter  of  k  grain 


of  belUidonDa  sod  a  quarter  of  a  grain  i>f  podophyllin  n»ia  is  a  rcraody 
as  nearly  iippi-oarliing  a  specific  as  it  i«  possiltle  to  obtfliii, 

Mawiiigc  found  ;i  Btmiig  ndvocatc  in  the  Int-e  Dr.  (icorge  Hurley,  who 
said  :  "  For  without  douht,  poniftvcniiico  Jind  opportunity  will  in  the  end 
onaUc  them  (thu  opcrdtiira)  to  distovcr  gall- bladders  cqiuilly  aa  reitdily 
as  the  ttuiued  fingers  of  the  c'X|>ert  do,  and  that^  too,  even  thtfiiigh 
Abdominal  pstrielos  so  thick  that  untruiiied  haiitls  attinut  hu  much  as 
make  out  the  boundary  of  the  6oIi<i  liver  throiijih  thum.  While, 
ngain,  they  wilt  ultimiitel^''  find  that  they  will  he  able  to  extrude 
Hmali  imiKicW-d  biiiiiry  foncTetions,  he  they  in  the  shape  of  siiiid,  gnivol, 
or  BtoneK,  from  the  bile-duct  iiitJi  the  diunli^nimi  wiih  hs  miu-h  saffty  and 
oertuinly  a»  tht^y  can  pAst!  a  catheter  through  a  ^ttric^^ture  into  a  liunmn 
luinary  blattder.  At  the  same  time,  for  the  sake  of  the  patient's  welfare 
as  well  a«  their  own  reputation,  they  roust  never  forget  to  be  as  tareful 
in  the  mode  of  operative  procedure  in  the  one  case  as  in  the  other, 
OB  neither  operation  is  invariably  unattended  witli  danger.  This  is 
ei^Mcially  the  case  when  the  manipulative  opHration  has  been,  unfnrtu- 
mtely,  delayed  until  tho  gall-^ttones  have  grown  large  and  hard,  and,  on 
accoant  of  the  prolonged  pressure,  begun  to  ulcerate  through  the  tissues 
they  havQ  hmg  prexactl  against." 

It  is  seareely  necefifiary  to  do  more  than  draw  attention  to  the 
description  of  the  gall-etone*  at  the  beginning  of  ihia  article  in  order  to 
point  out  how  futih-,  nay  more,  how  injurious  massage  mtist  be  in  many 
casea.  however  skilfully  jwrformed ;  for  not  only  is  it  unlikely,  hut  In  by 
far  tho  greater  ninn)ier  of  cases  it  i.*  utterly  impoBsiitla  that  the  coiicre- 
lious  can  be  forced  through  puswigos  im  ii&rmw  as  wo  know  tho  ry«tic 
and  common  ducts  to  tie.  Some  time  ago  I  was  called  to  a  difltanee  to 
operate  on  a  patient  who  had  been  under  this  treatment  systemalicully 
carried  out,  and  had  nearly  died  under  the  process ;  so  thiit  I  had  to 
operate  in  a  much  more  unfavourable  condition  than  would  otherwise 
have  been  the  c,v>e.  Fortunately,  however.  I  wjis  able  to  rt-movo  ihe 
gall-atones,  and  the  patient  U  now  well.  I  can  only  say  that  were  1  the 
subject  of  cholelithiasin  I  would  not  submit  to  massage,  nor  could  I 
conscientiously  rei^nmniend  it ;  although  it  may  possibly  aid  in  the 
expulsion  of  itmall  ealouli,  it  \f.  imjKiRBibli^  to  dia^^notte  the  absence  of 
large  ones,  or  to  knuw  the  o.\act  condition  of  the  ducts  whiih  may 
possibly  tje  nir'ture<l  by  manipulation. 

I)nnng  a  gall-stone  attiudc,  relief  ii<  urgently  <lemanded  ;  at  timeK  the 
driukin<;  of  a  pint  of  water  an  hot  &n  it  can  be  taken,  exiiecially  if 
combined  with  the  application  of  hot  fumontations  over  the  region  of  the 
liver,  will  assuage  the  pain ;  at  other  times  the  administration  of  thirty 
drops  of  Bpiritns  ctheris  in  two  t^aspoonftils  of  chloroform  n-aicr  every 
quarter  of  an  hour  will  answer  tho  same  purpose.  Tn  some  cases  I  have 
found  exalgin,  in  one-grain  do.scs,  dissolved  in  a  teaspoonfiil  of  hot  water 
and  repeated  every  half-hour  for  three  or  four  doses,  or  asiJirin  in  five  to 
ten  gr.  do>«es,  to  prove  of  service.  In  many  cases,  however,  the  only 
mtisfnctory  remedy  is  a  morphine  injectioiL 


Sttrgical  TmUmeTU. — After  medicsil  treatment  hu;  been  fairly  and  fully 
tried  and  failed,  I  think  both  physicians  and  surgeona  arc  now  agreed 
that  surgical  measures  should  lie  rewrted  to.  Whilst  cholecjstotomjr  is 
generally  recognistx)  as  the  o|:i6riition  to  )>e  aimed  at  in  th»  treatment  of 
iitTecbions  of  ihn  gaU-UlaihitTi-  or  bil(whii!t8,  CHjiHcially  in  choleliUua&iG,  il  ig 
nftfiri  iii][>oHfiibIe  tu  say  what  operation  will  have  to  be  done  until  th< 
abdomen  is  opened. 

Tht;  indications  for  operating  would  seem  to  me  to  bo  as  follows : — 
1.  In  frequently  recurring  bUtary  colic  without  jnundice,  with  or 
without  erdart;enient  of  the  gnll-bhulder.  {'£)  In  enlargement  of  the 
gall-bladder  without  jaundice,  even  if  unaccompanied  by  great  pain. 
(3)  In  persistent  jaundice  ushered  in  by  pain,  and  where  rwurring  pains^ 
with  or  without  ague-like  paroxysms,  render  it  probable  that  the  catiae  is 
gnll-Btones  in  the  cnmmon  duct.  (4)  In  siniplc  enij)ypnia  of  the  gall- 
bladder, (ft)  In  peritonilifl  iitartitig  in  the  right  hypochondriura.  (6) 
In  abRccsses  around  the  gall-bladder  or  bile-ilucts,  whether  in  the  liver, 
under  or  over  it.  (7)  In  some  cases  in  which,  allhongh  the  gall-stonoH 
may  have  pRSKExl,  adheAinns  remain  anil  pnn'e  a  stuirct-  uf  pain  and  illneas. 
(H)  In  liHtula,  nnu:nus,  ihul-o- purulent,  or  biliarj'.  (9)  In  c«^rtain  aiaea  of 
jaundice,  with  distended  gall-bladder  dependent  on  some  obstruction 
in  the  common  duct.  In  such  cases  the  increased  risk  must  be 
borne  in  mjml,  an  malignant  discu»o  may  be  the  cnuBf.  of  the  obstruction, 
and  operation  in  such  case*  is  attended  with  greater  danger  than  ordinary. 

(10)  In  phlegmonous  cholecystitis  and  in  gangrene  of  the  gall-bladdBr. 

(11)  In  continuous  jaundice  due  to  interstitial  pincreatitis,  which  in 
many  cases  is  dependent  on  gall-stones  either  present  or  passed,  and 
which  without  opontiion  may  eiid  fatally  like  cancer  of  the  licod  of  tho 
panere4ifi,  but  which  is  curable  by  u  well  performed  cholecyfltenteroslomy. 

(12)  In  simple  tumour  of  the  gall  bladder.  (13)  In  cancer,  if  the  diaeaae 
is  localised. 

Supposing  the  case  to  be  a  suitable  one  for  cholecystotoray,  and  the 
ll-bliulder  and  ducts  can  be  clenred  without  great  dithculfy  by  means 
forcejB*  within  and  the  fingnf  out*ifl«  tba  duntR,  tho  opening  in  the 
gall-hliuiiler  can  be  sutured  to  the  aponeurosis — which  is  preferable  to 
akin  fixation — and  so  drained ;  this  1  infinitely  prefer  to  immediate 
Buture  of  the  openitig.  But  if  the  dnctK  cannot  be  cleared — now  a  very 
exceptional  e<nulilif)n^ — -what  may  1»  donet 

(a)  Cbolittithotrity,  or  crushing  of  the  gall-stones  in  place  hy  noana 
of  the  finger  and  thumb,  or  by  jwdded  forceps.  I  have  Jn  the  ixtst 
succe^isfully  jierformcd  this  operation  on  many  occasions,  but  have  now 
entirely  diseai-dcd  it,  as  it  is  uncartain  in  its  results  and  apt  to  lie  followed 
by  relapse, 

(6)  Choledochotomy,  or  incising  the  duct,  whether  cystic  or  common, 
the  incision  being  afterwards  sutured  :  this  is  rendered  much  easier 
by  ihc  operation  I  suggested  (ii3),  which  I  hare  found  in  an  experience 
of  30»  cases  of  choledochotomy  to  be  reliable  in  practice.  The  chief 
points  are  an  extension  of  the  incision  upwarrls,  into  tbe  spac£  between  the 
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right  costal  arch  and  the  ensiform  cutiliigft,  rotation  forward  of  the  liver 
and  a  proiectiou  forward  of  the  part*  to  be  operated  on  by  means  of  a 
land-liHji;  uniior  the  back,  or  by  a  specially  devised  tnblu  thut  vrill  throw 
llie  doj-Mtil  spine  forward  (24). 

(c)  Cholecy«tentero8iomy,  or  the  niiikuig  of  an  ana«tomo6iB  lietween 
the  gall-hladder  and  intestine,  h  oa«ity  effected  if  the  gall-hladd«r  be 
dilated,  but  with  difficulty  if  the  gall-blndder  be  contracted,  as  often  is  the 
caae.  I  have  performed  thi*  operation  nuuiy  times,  but  do  not  recommend 
it  fur  gall-stones;  reserving  it  only  for  such  cases  of  obstntetion  in  the 
common  diua  as  cannot  be  removeil  by  operation  —  for  insuuice. 
interstitiAl  pancreaiitis  compressing  the  bile-duct 

(d)  The  daily  injection  of  iluids.  after  an  interval  of  some  da}^ 
through  the  cholecystotomy  opening,  which  will  either  soft^^n  or  dissolre 
the  concretions.  For  this,  hot  wiiter,  ether,  and  ether  and  tnr]>entinn 
have  been  uited  with  more  or  Icsx  succeHK ;  but  I  think  Dr.  Brocktmnk's 
suggestion  to  use  an  injection  of  olive  oil,  or  of  oleic  acid,  or  a  0'5  per 
cent  solution  of  iiapo  imlmalis,  is  worth  a  fuller  trin].  After  the 
modem  o|K.'ratiun  in  whicli  the  ducts  can  lti>  clearwl  with  almost  ubsolmo 
certainty,  this  method  can  seldom  be  nuccsejiry. 

(e)  Cholecystectomy,  or  excision  of  the  gall-bladder,  can  seldom  be 
advisable  or  necessary  as  a  primary  operation  in  gidl-stones  where  the 
gall-bladder  is  not  seriously  dmnagodj  arwi  where  the  cystic  dtict  is  not 
oloerated  or  striclured,  and  it  is  contra -indicated  in  all  cases  where  the 
surgeon  cannot  be  certain  that  tho  ileepor  bJlojuiBsages  am  free  from 
obstntction,  uiiletw  at  the  »ame  time  thi*  cystic  or  comniun  duct  can  be 
short-circuited  hito  the  intestine.  It  may  be  rc'quired  as  a  secondary 
operation  in  a^en  of  stricture  of  the  cystic  rlnct,  the  common  xluct  being 
free,  and  is  frequently  reijuired  in  phlejrmonoUB  cholecystitis  and  in 
ODDtracted  and  useless  galllihicidurs.  Cholecystectomy  is  advisable  in 
localised  cancer  of  the  ga]l-bU»kler  «n<i  for  other  tumours. 

Id  cholecystotomy,  where  it  is  impossible  to  bring  the  margin*  of  the 
incised  gall-bladder  into  the  wonn<l,  and  where  the  parielal  jHritoncum 
c&nnut  lie  tucked  down  tn  meet  the  e<lges  of  the  opiming,  I  have  niiulo  a 
lube  of  the  omentum ;  but  in  such  casim  no  hesitation  need  be  felt  in 
trusting  to  a  drainage -tubo,  if  the  opening  in  the  gall  bladder  t>e  sutured 
firmly  »r«>und  a  thick-walle<l  tube,  either  by  several  BUturcs,  or  by  a 
pursc-stnng  suturo,  and  if  the  tube  be  ttx<>d  in  tb^  gall-bladder  by  an 
eight-day  catgut  stilch  so  as  li>  prevent  it  slipping  out  prematurely. 

Suture  of  peritoneum,  aponeurosis,  and  skitt  by  separate  Gtitchos 
efTcctualiy  guards  against  ventral  hernia,  if  the  patient  be  kept  recumbent 
for  two  weeks  at  least,  preferably  for  twenty-ono  days,  and  if  a  firm  oval 
pad  be  worn  under  a  bolt  for  a  few  months  subsequently.  In  all  cftses 
strict  aseptic  precautions  should  be  observed,  and  the  aWlonifn  must  be 
left  as  clean  and  dn,'  as  i>oftaible. 

In  concluaion,  I  wouhl  cinpbasi&o  that  with  due  skill  and  adapiate 
care,  operations  on  the  gall-blmlder  and  bile  dtifts  ai-e  among  the  most 
successful  of  the  major  ojiemtioDB ;  but  us  many  of  them  are  extremely 


difficult,  and  as  it  is  Jiupouible  to  say  beforehand  wbctbcr  aoy  case  may 
not  prove  m,  I  tliink  such  surgical  work  should  b<'  tttidcrtaken  only  by 
those  who  tmve  had  expcHcDce  in  abdoniiiinl  surgery,  and  who  have 
witncMed  or  htOped  in  t^evend  opciniiotiti  of  this  kind.  As  soon  sm  thi« 
rule  is  understood  Ave  ahall  eease  to  wiitieits  the  varying  ratea  of  mortality 
in  the  hands  of  diJTereiit  operators — from  50  to  almost  0  per  cent — and 
we  hIirII  prnliiilily  tiiid  thnl,  excluding  ctmes  of  malignnnt  disease  iissopiated 
with  jiiimdict.',  tliK  all-round  mnitalitv  will  not  excped  ■>  per  cent,  and  Uir 
mortality  in  simple  caiH--fi  will  iml  he  I  per  c«nt^  I  hr){it>  thu  time  is  not 
far  distant  whon  il  will  be  hilly  reoo^ised  that  though  cholelithiasis,  so 
far  as  its  cjuwes  and  its  e-arly  treatment  arc  conccmeil,  is  distinrtly  a 
condition  for  medi<^l  truatiiicnt,  it  \n  lH}th  unjust  to  the  |>atii-nl.  and 
tmfair  to  the  professioii  to  continue  mcdictd  treatment  and  to  postpone 
aui^cal  aid  until  seiious  complications  supervene,  or  the  patient  is 
almost,  if  not  quite,  pa«t  relief. 

A.  ^\ .  Mayo  Robson. 
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DISEASES  OF  THE  PANCREAS 

By  W.  CsCTl.  BosANQUBT,  M.I>.,  F.R.C.P.,  wid  G.  Kbwtos  Pitt,  M.D..  F,R.0.P. 

CcjX<lK3itTAI.       AN011Al.IRt4  ;         HaEMOKHHAUK  ;        AcDTE       Im'LAUMATIoN       ANtt 

NitcnotfU;  CKHomc  l.\Fi..vMM.irioN  AKD  FiBBosn  i  Affections  op  tbz 
Uuxsva  OF  LANuKRnANti ;  Athopht  ASD  DEGBNEB-VTrVB  Cbasobs  ; 
Fat-sec  RosiB. 

By  W.  CKCti,  BoBAKQirrr.  M.U..  K.E.C,P. 

Accurate  knowleilge  of  the  disBases  wlticli  aff«ct  the  jiiincri'as  can 
scarcely  even  now  he  Raid  to  eidst ;  riicIi  as  we  possess  is  almost  entirely 
ihe  product  of  the  investigations  since  18K8.  KoferenccH  to  liiKonlers  of 
this  orgnii  may,  infleod,  l)e  found  in  vomjmmtively  ancient  liUii-atnre ; 
tbiia  Aliwrti  ( |r>7S)  and  IIi;iiriiiuR  (1  f>9'J)  wmtu  cjf  (HsoiuteH  of  tliu  [luncreas 
along  with  thuae  of  tliti  numentei*}',  and  HUppuratioti  of  tbp  glund  was 
known  to  Tuljiiiis  (1641),  hut  no  coiniexioii  between  clinical  symptoms 
and  pancreatic  disease  was  estibliahed.  The  eariiest  obsen'er  who  drew 
attention  to  Uie  cooxistenoe  of  pancreJitic  <U!««so  nnd  dialietpa  was 
Cowley  (!78h).  Tht-  work  of  Kitz  (I«S9),  coinciding  as  it  did  with  the 
chuisical  u»3i[i«nmuiita  of  v.  Muring  and  Minkowski,  may,  perliaps,  be 
Utoked  upon  as  the  starting-^xjinl  of  recent  advances  ;  whilst  in  the  last 
few  years  the  researches  of  Flexner  and  of  Opic  in  America  have  done 
for  our  tlicoretieal  kuuwludgo  whjit  the  surgioil  skill  of  Mr.  Mayo 
liobMHi,  following  ill  the  footsteps  of  Senn,  Korte,  nnd  others,  has 
■ccomplisbed  on  the  side  of  pnicticjd  treatment. 

CoNiiKNiTAL  Anomalikh.^ — An  accesBory  i>ancrfas  is  occrtsionally 
present,  and  may  lie  cither  in  tlic  immcdiato  neighbourhood  of  the  paiicrea.'i 
propor  or  at  a  di^lant  ]Hirt  of  the  alxlomen.  AUermiit  mas9C-s  of 
paoorealic  tissue  may  occur  in  the  waiU  of  the  stomach  or  duodenum, 
itfiiially  in  the  suhmucoiis  coat  or  beneath  the  ]H)ntoneum.  rilinski  found 
an  accMaory  pancreas  in  the  muscular  coat  of  the  stomach.  In  tlic 
iutaatino  these  nodules  of  glandular  tit^siue  may  be  foiind  on  the  summits 
of  inteettirial  divei-ticida,  which  apjiear  l<>  Ih-  caiwed  by  the  Lrarlion 
oxert'ei]  hy  the  nulimt^nts.  A  conditimi  hum  been  dc>4cntmd  in  which  the 
duo<Iuniini  is  entirely  surrounded  by  a  rbig  of  j^-ancreatic  tissue,  belonging 
to  the  bead  of  the  gland.  Stenosis  of  the  duudenutii  may  result  from 
this  abnormality  (itec  Vol.  III.  p.  562).     Anomalies  both  of  excess  and 
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dcifect  in  tliu  ntitntier  of  rliicts  jiiesi-iit,  uro  not  infrcijut^ntly  oncounlci'ftl. 
thti  prc-Kciicu  <if  a  tliirtl  (tiu:L  being  fairly  common^  Opie  finds  that  the 
duct  of  Santoriiii  u  functionless  m  a.  largo  proportion  of  all  casQ«.  TbU 
conditicin  is  of  importance  in  relation  to  ihv  pniiiL'iicu  of  oatctiti  in  the 
duct  of  Wirnuiig ;  since,  if  the  duct  uf  Santonin'  is  jiatont,  a  channel  h 
avail»l)le  for  the  CKcajtc  of  pjuicivjttic  juice  iiiLo  tb43  iiitostitte  ;  whereaa,  if 
both  iluct8  arc  impag&able,  complete  rotejidon  of  the  secretion  is  pro- 
duced. Karely  the  pancreas  may  ha  ilispliiced  from  it«  normal  t>osiiioii 
ami  lietouc  mobile ;  it  ba^  been  found  among  tho  contents  of  umbilical 
nnd  diaphragmatic  hornioa. 

Ptinamtir  infantHistn,  due  to  ^ongenitiil  deficiency  of  the  glaad,  has 
been  described  by  Vr.  Byrom  Bramwell  (see  "  Infantdism,"  page  490). 

llAtiMumtHAuii. — The  ocouiTcnce  of  sudden  profuso  liaomorrhagc  in 
the  lu'igbttotirhood  of  the  pitncreits  and  into  the  Ku1>stau<.'«  of  the  gtand 
constitnle^  ii  striking  dinicil  nnd  |>iitho logical  condition,  hut  considerable 
confusion  in  nomuiichituru  has  arisvu  from  the  prevalence  of  op|>o8in^ 
views  as  to  the  catuation  of  the  bleeding.  The  i]Uc«tion  ai  issue,  which 
cannot  even  yet  be  roganlcd  aa  settled,  is  as  to  the  relation  borne  by  the 
haomorrhngis  to  discasb  of  t.b«  pancreas  its»eif ;  one  iwvrty  holding  that  the 
haemorrhage  is  the  priniucv  aiioidcnl,  such  ».ltoratiiins  ha  may  he  met  with 
in  the  ^larid  1>6ing  caused  by  the  mechanicul  action  of  the  blooil  and  hy 
the  ensuing  inflamiuitory  reaction  of  the  tisauea,  the  other  that  Mime 
preceiflin^  diiKasu  of  the  {jancreaa  is  n(u:es.sary  to  determine  the  escape  of 
bluod  into  and  around  il.  Pathological  ajipmrances  ni-e  qnnte<l  in 
sU[i]ii)rt  of  h<ilh  opinions ;  it  is  prr)hablu,  ImwcvBr,  that  the  nature 
of  the  pancreatic  sccii^tion  renders  the  latter  (faoeotidary)  variety  of 
haemorrhage  more  common  here  than  in  other  parts,  the  (ligestive 
juice,  act  free  by  Hfl'eotions  «f  ih«  c<;l]8  or  ducts,  itself  tending  lo 
cause  extravasation  uf  blood  in  any  tlasm-s  with  which  it  comes  into 
contacts  In  some  cases  the  bleeding  is  doliniU;ly  poriimnereatie,  the 
blood  escaping  from  a  point  outside  the  gland  and  infiltniting  the 
neighbouring  ports,  as  in  a  case  recorded  by  Trollope  and  Langdon,  in 
whiph  the  pancreas  wjis  fruiiid  lying  in  a  cavity  containing  half  a  pint  of 
bloird,  but  waji  ilself  frre  from  haenmrrhage.  In  the  following  account. 
based  uniiidy  upon  94  iiistancoH  collected  from  recent  literature  (IS97- 
1907),  only  those  cases  are  conaid«i-ed  in  which  the  efTusion  of  blood 
formed  tho  moat  striking  feature,  generally  going  beyond  the  tissue  of 
the  pancreas  and  intiUratiiig  the  surrounding  parts.  Cases  in  which 
scattered  |Hiints  of  haeuiorrhago  worn  found  only  iu  the  organ  itself,  are 
cla&sed  under  the  haiding  of  acute  jMincreatitis  (p.  277), 

Etloloffy. — The  causes  of  haemorrhage  into  other  parts  are  equally 
effective  iu  the  panci*ea.i.  Thus,  [wnctrjiting  wounds  by  sharp  instru- 
ments or  guu-shot-a  may  give  ruse  to  bleeding  ;  and  a  blow  on  tho  abdomen 
or  a  fall  from  a  height  m.-iy  Imvu  the  ftatne  effect,  Haemorrhage  often 
occurs  after  operations  on  the  pancreas  or  tho  biliary  luwtsagoB,  &nil  may 
bo  the  cause  of  a  fatal  issue.  Atheroma  of  the  arteriot  supplying  the 
gland  may   result   in  ujieurysm   or  direct  rupture,   and  thrombosis  of 
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arteries  or  vi?in6  may  Icjul  to  extravasation.  Apurt  from  iujury,  it  U 
g«iieriilly  ili6icnlt  in  individual  casm  to  asccruin  the  cause  of  the  Uleeding. 
M&li^ro  toond  in  one  case  embolism  of  the  paticroHtic<Mluo(leii:tI  arl-t-rv, 
&ucl  lllava  foiuiil  llirotnbnsiB  of  sninu  of  tliu  Hiiiatl  vuins.  In  it  ULgi;  of 
Mr.  T^angum'fi,  in  which  iwnviJiy  Umlf  plact;  after  aspiration  of  7  pint* 
of  Miioily  fluid,  death  occurred  two  years  Bubsequenily  from  intestinal 
haemorrhage,  and  cicatricial  stricture  of  the  portal  vein,  yrns  found  :it  the 
necropsy.  Foci  resemhling  infarcts  havu  been  described  in  the  ^tancreas 
by  Brentano  and  Kirat*.',  and  recently  in  tho  case  of  a  man  of  twenty- 
seven  who  died  of  infective  endocarditis  with  infai-cts  in  the  spleen  !  found 
thu  jkancreaa  studded  irith  minute  blood-cysts.  Small  haemorrhatrea  may 
be  found  ill  the  pancreas  after  death  from  heiirl- failure,  and  Xobiling  has 
found  them  in  the  bodies  of  stilMwni  infant.s  anil  of  [hose  duad  nf 
BUtTocation.  llozanek  believes  that  ptncreatic  hiumioirhaj^o  may  bi-ju- 
|.*aomti  relation  to  the  ftimncteric,  and  Hnchliaus  I'ocnrds  its  occurrence  in 
a  woman  with  metrorrhaf^a.  PeJBor  asBociat^a  the  affection  witli  [wrt-uri- 
tion  imd  has  collected  sevend  instances  in  which  this  cause  nmy  have  bocn 
at  work.  Panci-ealic  haeniorrhiigH  hjw  l««n  uoUkI  In  connuxion  with 
|K)t(uming  liy  [ihntJ|)honiK,  nieriiiry,  oxalic  acid,  nii»rphitie,  and  tobacco  ; 
in  one  case  of  malaria  (Ucntit  and  Oaniels),  and  in  haemorrhagic  diatheses 
(icarvy,  haemophilia,  purpura). 

Of  tbone  caiiseA  i»f  hucmorrliuge  which  are  puculiar  to  the  pancreas 
the  most  impurtant  i«,  perbtps,  the  prciiunce  of  gall-slont-s  in  the  biliary 
pdssagt^s.  Opie  bidieves  that  [lancrcatic  haemorrhage  is  produced  in 
many  ivumib  by  regurgitation  of  bile  into  the  pancreatic  ducts,  PUch  reflux 
reHuUiiifi  from  blockage  of  the  orifice  of  the  common  duct  at  its  eiitmiicc 
into  the  duiKicnutn  ;  thtt  htle-diict  and  tho  duct  uf  Wirsuiig  tht-n  remain 
M  a  continuoiu  clmnnel  behind  the  oLsLruction,  into  whidi  the  bile  can 
rcjuliiy  [uu».  Williiuus  and  Ilusch  suggest  that  the  paasage  of  gall-stones 
may  dilate  the  orilic«  of  the  duct  and  thus  allow  intestinal  contcute  to 
enter,  'riic  ability  of  bile  to  cuuse  acute  inHnnimation  of  the  paiinreas  is 
supported  by  experimental  rc.sults  (see  below),  but  this  oxplnniiUon  iloes 
not  seem  t.o  apply  to  the  majni-ity  of  ciu^us  of  hiiniati  dii<c>aHe,  g-.dl-f!tunes 
being  ftmnd  in  a  compirativojy  small  proportion  of  cases  (18  out  of  the 
94  which  I  have  collected  or  aljout  20  per  cent). 

Flexner  finds  that,  whereas  the  bile-f«tts  act  iia  violent  irriUuitfi  to  the 
pancreas,  the  (.-olluij  sidw^tanci-s  (mucin)  in  the  bilu  have  u  protective 
action  ;  he  suggests  that  the  relative  ini^rease  in  colloids  found  in  ratained 
bile  may  explain  why  the  pancreas  in  some  cases  shews  chronic  inHamina- 
tion  instead  ot'jicute  baemorrhagic  kviiuns. 

In  a  eoiiiiin  numfier  of  inntancos  profnst?  haoinoiThiigo  aeeompauies 
licut*!  and  chronic  inflammation  of  the  pniereas.  Tho  cAU.tatiori  is 
prolMibly  not  the  same  in  the  two  classes  of  cases.  In  acute  pancreatitis 
il  is  reasonable  to  supjKisc  that  damage  is  done  to  the  secreting  cells  by 
the  irritant  at  work,  iind  that  digcwtivc  juice  i«  thus  set  free  within 
the  subiuancc  of  the  gland.  In  chronic  pancreatitis  or  HbrotiiK  uf  the 
gland,  on  the  oihvr  hand,  it  is  usual  to  find  a  high  dogreo  of  atheroma 


affecting  the  pAncreatic  arteries,  and  (apai't  from  stibAcutc  attacks  of 
intlammation)  it  is  to  resulting  nipture  of  one  of  these  that  hnemorrbaj^u 
is  in  such  cas«a  to  bo  iittnbut«d.  Hosi  bolioveit  that  soap  fonood  by  th« 
action  of  pniicrafitic  juice  on  (ut  is  the  substaniw  which  actuallf  caiues 
baemrinhttge  :  Mr.  CammiJge  attributes  it  to  glyceiin  :  and  trypsin  itself 
haa  ahvaya  been  assi^ieii  as  the  effective  agent. 

Much  cxpcnmeuuLl  work  has  b«en  done  in  order  to  elucidaie  th« 
mode  of  production  of  pnncreatic  bleeding,  Thus,  Thiroloii  producKl 
haemorrhage  by  injecting  zinc  chloride  into  the  duct  of  Wimung,  and 
Canjut  hy  injeclion  of  dihile  hydnKihloric  auid,  of  papain,  and  of  tho 
toxins  nt  the  U.  diphtherias.  Charrin  and  I^evaditi  produced  the  same 
effect  ^rith  tet;inin  introduced  into  the  duodenum,  an  acute  duodenitis 
resulting  without  synipturaa  of  tetanus  ;  they  suggest  overacjtion  of  the 
fianeruas  to  nenlralisc  the  poiBon.  Hlava,  who  succeeded  in  causing 
haemorrhage  by  injections  of  giistric  juice  into  thedncts,  ronchided  that 
the  natural  disease  was  due  to  reflux  of  undiluted  gastric  juice  from  the 
duodentun,  and  held  ihttb  gastric  hyperacidity  was  a  factor  in  the 
cuusaticn  of  tho  ditM-aso.  Ploxner  caused  hacmorrbagic  intiammation  by 
injection  of  the  bile-salts,  and  Gulekc  with  intestiitnl  contents;  the  Latter 
believes  that  enterokinose  entering  the  diicta  causes  conversion  of 
protrypsin  into  trypsin,  and  that  this  ferment  induces  haemorrhage  and 
inllammHtion.  Simpk^  hgatureoflho  ducts  does  not  result  in  hnemoiThnge, 
but  Hess  caused  bleeding  by  injections  of  fat,  and  Uuleke  similarlr 
with  olive  oil,  after  ligiiture.  Lepine  and  P&num  produced  arterial 
haemorrhage  by  introduction  of  lyct>po«iium -powder  into  the  pancreatic 
arteries  (embolism),  and  Bunge  by  injecting  oi!  and  air  into  them  after 
preliminary  ligature. 

Ii:icteriologiciiI  investigation  of  cases  of  panorentic  bflemorrhagc  has 
rm'ealed  the  presence  of  many  different  micnilH-s.  In  tb<i  giuiiter  niunbc-r 
of  rases  the  B.  coli  amtmuniA  was  the  predomiiuint  organism,  but  Fitx 
found  the  Staphylococcus  pyo^nes  ciirfut;  Dieckhoff  streptococci  and 
diplococci ;  Larkin  a  bacillus  resembling,  liul  not  identical  with,  /i  c^i 
anil  one  reaembting  B.  nfrottfines  mpsitltilns ;  Hlava  li.  ctiJi  along  with 
pneumocncci  luid  a  liquefying  bacillus ;  and  Ponfick  another  special 
organism  not  otLerwiao  identified.  It  is  very  doubtful  whether  any  of 
these  bacteria  can  be  regarded  as  having  caused  the  baeiuorrhnge :  more 
pruliubly  they  represent  a  si-cmidary  infection. 

Sa  and  oUier  Factors. — Of  my  94  cases  GO  were  males  and  33 
females,  and  in  two  cases  the  sex  is  not  stated.  Of  those  whoee  age 
is  given  fourteen  were  l>etween  20  and  30,  twenty-four  between  31  and 
40,  twenty-four  between  41  and  i50,  seventeen  between  51  and  60,  and 
eight  liver  CO.  Thu  oldest  was  77  and  the  youngest  19  :  M?hedran  has 
recorded  a  cjigo  in  an  infant  of  d  months.  Many  of  the  patients  are 
obese  (35  out  of  9-1  cases),  Fatty  degeueration  of  the  pancreas  U 
common  in  such  persons,  and  vessels  may  perhaps  rupture  from  lack  of 
support ;  more  probably  fatty  chnnge  occurs  in  the  small  blixKl-voaselB 
themselves.      Alcoholic  habits  bIbu  scCTn  to  be  a  factor  in  its  production. 
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Th6  condition  is  comparatively  nro ;  Draper  found  only  10  cas«s  among 
40uO  necropsies.  Microscopical  exKiniriation  of  tho  pancreas,  however, 
rQve:Lls  Htniill  h:wmorrli:igi>H  in  a  conflidiinihle  niimlH-r  of  rii.s4-8  in  wliirh 
no  Itmion  i»  visihlr*  to  th«  nalttxl  ^^y«■.  Thuis  Jimoii^  llin  100  r;isii«  whirli 
I  liave  recently  exiimineil  foi-  the  pni-jmae  ff  this  article,  luicinm-i  huj^c  was 
CouikI  either  in  the  pancreii-^  or  in  the  aiLrronnding  fat  no  \v%f,  than  23 
limen  ;  in  U  of  llieMu  tliuru  wjim  consiilcralilu  oirusion  of  Itloiid,  in  Lliu  iithrrs 
minute  extra vasniians.  Haoaiurrhagoi  iiiUi  the  inlimcls  of  Langorharia 
were  fuiiml  in  ^fVfml  other  c»»eB  (rti/<4  p.  296). 

■orbld  Anatomy. — In  casea  of  haemorrhage  the  pancreas  is  genemlly 
found  much  onl;irgo«l  by  inhltnition  of  it«  tissuo  with  Wood;  in  Dr. 
FiBon's  cjwf  it  woighcil  17  ounces.  It  ia  firm  in  consistt-ncy  nnd  dnrk- 
parple  in  colour.  There  is  u^nnlly  some  lilood  or  hi ooti -stained  lUiid 
in  tlie  general  {leritonual  c&vity.  The  root  of  the  mesentery  is  inliltraleil, 
and  blood  may  past  in  any  direction  behind  the  poritoneum,  moat  often 
in  front  of  and  around  the  left  kidney.  The  lesser  sac  of  the  peritoneum 
may  1mi  filled  with  hlood-clot  or  fluid  hIniHl,  fonning  a  cyst-like  tuuKiur. 
The  ]>»ntiMif<il  fat  is  nearly  iiIwayK  duttinl  over  with  ojiatpK!  jioints  of 
fat-necrosis  (jx  299).  Petechial  haemoiThagcB  may  ho  found  in  the 
nuiroUH  m«'mhmne  of  the  Btiim.ach  or  dumlonum.  In  some  instances  the 
|taiicreatic  titwue  i'i  U-irw  up  hy  (lie  uITum!;!]  Iitoud,  and  necrotic  fragnicnt-s 
may  Im  found  surrounded  hy  a  luasa  of  fresh  or  altoi'ed  clot.  Suppura- 
tion not  iiifrei)iieut]y  follows  hiioinon-hfLge,  ginng  rise  to  circuraacrilted 
or  general  peritonitis  or  to  rctro|>entonca]  abscess,  tjali-atonea  or  pan- 
cnsntic  calculi  may  be  foun*!  in  the  iluctu.  Haemurrha^'ic  elTuHion  ma}' 
coexist  elaewhero,  aa  in  the  plound  cavity  «r  |H-'ncardiiim.  ()h(»ity, 
cirrh(»ts  of  the  liver,  and  gninnlar  kidneys  are  fre<[Uonb  concoiiiitjMit 
conditionH.      Uryant  found  enlargement  of  the  thyixiid. 

Mi^niseopieiiHt/  the  connective  tissue  of  the  pancreas  ia  intiltrateti 
with  I>lood-cori>tvselc8,  aiul  xtmndtt  of  fibrin  ma}*  be  visible  in  the  clou 
The  ghindular  vcWs  are  diHurgaiii^ed  an<l  .-^tain  luully,  presenting  a  hyaline 
Hj)p6arance.  Signs  of  inflammation  mny  l>e  n^^^en  in  the  form  of  aggrega- 
df>n»  of  leucocytes  l>ing  between  the  lobules  of  the  pdncreae.  The  ghnd 
may  be  the  seat  of  old-standing  fibrosis. 

Moderate  haemorrbago^  may  remain  localised  and  give  rise  to  the 
forniatiiin  of  cyKUi  in  the  panrreiui ;  thpHe  may  Ive  large  and  readily 
recognisable,  or  sn  ininuti.'  a«  U}  ho  suarculy  vi.-'iblu  without  the  aid  nf  the 
nucroficupe.  Thus,  in  the  case  of  a  man  of  sisty-Bix,  who  died  of  a 
fraciuroil  skull,  I  found  the  connective  tis.sue  forming  the  stroma  nf  the 
pancrens  honeyeomlkiHl  with  minute  cysU,  t))e  largest  alKiiit  2  nmi.  in 
diameter ;  thui*;  wore  evidtiiitly  due  to  old  Imeinnrrhage,  their  walls 
being  in  plaeeg  linet)  hy  a  thin  layer  of  dot,  and  the  glanduhLT  tituiue 
around  shewing  here  and  there  hiiemorrhagic  infiltration.  Truhart 
believes  that  most  jHuicrcjiiio  cysts  arc  produced  by  li Hemorrhage. 

HlmxI-cloL,  whether  eonlJiined  in  the  vessels  or  ditTuBed,  seems 
poculiiirly  liable  in  the  pancrww  to  take  on  a  hyaline  diameter,  the 
homogeneous  masses  thus  formed  being  at  times  only  with    difficulty 

VOU  IV. — IT.  I  T 


^4 


SVSrSAf  OF  MEDICINE 


rocn^^niwiblo  as  blood.  pAnci'eaUc  coTinective  tisAUo  when  infiltratod 
nill)  l>too<i  also  prcseritG  a  peculinr  hyiiliitc  apiHinraiiuiv 

III  lawes  of  cliiDiiiti  L'0(ij;esLiim  of  llit;  [iHiiurtrnK,  niassos  of  (lark-brown 
or  black  pij^niiTiit  may  often  he  seen  Iving  among  the  pAncreatic  cells  ftdd 
in  the  biindlfs  of  connective  tissue,  reproeenting  the  rcmiiins  of  blood- 
corpiiselos  pi-cWously  extra  vusntfd. 

Pathology. — The  intense  pain  which  accompaniee  the  onset  of  piut- 
creatic  haemorrhage  is  probably  due  to  prewiire  on  the  iieri'es  of  thp 
Bolui'  plexus,  and  the  collapse  is  chieHy  due  to  the  same  cause,  the  amount 
of  blood  eifused  in  these  cases  being  usually  too  small  to  explain  such 
severe  sympLiimR.  The  vomiting  is  also  nervous  in  origin,  and  the 
olistinate  cniititifkatioii  which  is  gonerally  present  may  Vjc  proil(U't.Hl  bv 
irritiition  of  tho  nerves  supplying  the  large  intestine,  as  seemed  to  bo  the 
case  in  iKirHev's  iijuicnt  (p.  281).  Knlargemcnt  of  the  bead  of  the 
paricritaa  from  ilinliuisinn  with  blood  may  perha|Ki  cauiw  direct  pressure 
on  tho  diindonuiu  in  tioiiut  iiiKlaiinw.  H;inmat*«mRKiH  and  mclai>na  luay 
result  from  esra|>e  of  blooil  into  thi;  stoniarh  and  diiodt-num  through  the 
duct  of  Wirsiing,  but  a  haemorrhagic  tendency  undoubtedly  exists  in 
j»ncr©atic  »lis»-iwe,  as  shewn  !>y  the  iK-tecliial  haemorrhages  reronJed  in 
some  cases  and  by  the  liiibility  tu  nozitig  of  blood  after  operations  tn 
such  patients;  blood  may  thus  ooze  from  mucous  membianus  as  iu 
anaemic  conditions  and  bi;  sub(!e<|uently  Tomited  or  |>as8ed  ;w  omml 
The  etiology  of  fafc-nccnwis  is  discussed  elsewhere  (p.  300).  The  canie 
of  death  in  jnnoreatic  disease  has  been  assigned  to  t-ho  action  of  trypsin 
absorbed  into  tho  ciindation. 

Clinical  Phenomena.  ^In  a  cliaractenstio  case  the  patient,  a  man 
of  middle  age  and  stout  )>iiild,  who  may  have  sufTered  from  previous 
abdominal  pain  or  discomfort,  is  suddenly  seized  with  agonising  fwiii 
referred  lo  the  umbilicus  or  cpignstritim.  He  rapidly  l>ecoraea  col- 
lapsed, with  small  dircady  pulse  and  i-old  hands  and  feet;  there  is 
often  distinct  cyannsis  of  the  fi»ce  and  extremitiijs.  Vomiting  aoon 
ensues,  the  ooittentA  of  tlie  storaarh  being  first  ejected  and  then  bilious 
material.  The  l>owe|»  are  obstinately  confined.  \n  the  course  of  a 
few  hours  the  aMomen  becomes  gencmlly  distcncied,  but  the  ilis- 
tenuou  is  greattwt  in  tlir  epigaatric  rrgioti,  ami  this  arua  is  iiitenBely 
tender  on  [lulimtion.  Markwi  tnuscular  i-esititance  may  be  noted  in  this 
part  of  the  belly.  As  Uniy  passes  the  vomiting  may  continue,  but  it 
does  not  become  fiLfcal  in  i-hnracter.  Mental  anxiety  is  markcl  atwl 
delirium  is  iH'ctifiiom*l]y  jnviniinpnt  (Bowlby,  Munster,  Shuttle  worth). 
Tlie  jiain  i«  continuonu,  but  jtresrnlti  jmnixysms  of  morf  intense  Hunerin^. 
The  [talicnt's  strength  gi-H<limlly  diminitihoH,  and  death  ensues  in  three  or 
four  days  from  exhaustioiu  The  temperaturo  is  not  usually  much  raised, 
apart  from  coexistent  pancreatitis:  it  may  be  99"  to  100"  K.,  normal  or 
snbnoDual.  In  some  instances  the  pain  is  less  severe,  iind  is  colicky,  with 
intorvaU  of  cessation.  Il  miiy  nidiato  to  the  back  or  lo  any  part  of  the 
abdomen  or  be  referred  to  the  lower  jmrt  of  the  chest  (Fitz).  Woman 
compare  the  pain   to  labour-pains.      There    may  be  no  vomiting   but 


J 


t 


mcKly  A  feeling  of  intetise  nniiseo.  The  pulse  ia  ofteo  lurprisingly 
quiet,  nnt  rifiitig  tieyoml  80  or  90  boat^  in  the  minute.  Diiirrhoea  is 
rare ;  Torpy  rl^ca^lK  a  caso  in  uliirh  tliitm  ^Yns  cun!>bint  ilft>iro  to 
defecate,  without  the  power  to  do  so.  Haenmtcmesis  \uie  hccix  met  \rith 
not  inficqueuiiy,  and  hacmorrhiigc  frura  the  Ixiwel  has  lje«n  recorded 
by  aevwral  wrttt^rs  (I)nily,  I^Mnhardt,  Muriaii,  Munslor,  Koss  and  lUnitilfl)^ 
'fruluirt  Aiiiung  395  ooilL-etod  cases  fuum)  u  Ttrord  of  liaematc-niusis  or 
mcluena  in  39.  The  urine  frequeiitly  contjiiiig  u  ti-uco  of  alliumin,  and 
excess  of  cho  indican  is  common.  ISugiir  is  only  occaaionally  met  with 
(II' cases  out  of  94;  K"rte  hniiid  2  iiiKtaiiicea  among  4!  tjuses):  npparently 
loo  short  a  lime  olapsoa  before  dt'uth  fur  this  syiuittom  to  wciir  (in 
Hunt's  case  it  appeond  after  the  patient  hud  undergone  operation),  or 
the  destruction  of  the  pancreas  is  not  siifliciently  complete  Acetone  am) 
dincetic  acid  may  accorapiiny  the  sugar  (liochhaus,  Bosariquet).  The 
presence  of  lencino  was  iioticed  by  Ix-'otihardt.  Blo<ad  may  npi^car  in  the 
urine  (FtKjlt),  JUid  tiuppixwsion  nf  urine  is  rocoitleti  by  Mr.  Kowlby. 

If  the  ufTuRuil  MiKnl  he  very  large  in  amount,  duhiesn  may  be  dis- 
coTcrcd  on  percu*.*inj^  the  patient's  fianks ;  in  TrolUipe  and  l.anj;doii*B 
ca^  a  pulsating  swelling  appeared  in  the  epigastric  region,  accompanied 
by  a  systolic  murmur,  thus  giving  rise  to  a  diagnosis  of  aneurysm.  There 
may  he  a  high  dcgioe  nf  leucoryt'isis,  rmiiita  of  39,000,  of  3T,0o0, 
of  l>2,000,  and  of  l'O.uOu  boiny  rwTimlwL 

Dia^osls. — eruditions  from  wliieb  pancreatic  hanmorrhago  hag  to 
be  distinguiabed  arc :  acute  iiitcstiiuti  olxstruction,  [H-rfdratnd  gaittrJc  or 
du'xieiial  ulcer,  emlKjIism  of  the  »nperior  mesontoric  artery,  acuta 
^stritis,  gall-stone  colic,  appendicitis,  and  [loisoning  by  irritant  metals 
'6r  poisonous  food.  At  the  nnset  of  the  malady  diagnimiH  from  inUtstinal 
obstruction  is  rarely  jxwsible,  the  v<.miting,  piiin,  and  c<)lla}«e  being 
Hiciitical.  Aft«r  tliu  hii>so  of  Home  Ituurs  the  onset  of  faecal  vomiting,  on 
the  one  hand,  or  the  appeuranc4?  »f  a  |wilp:iltlr>  ('pigiuitric  swTlting,  on  tlie 
other,  may  give  indications  of  the  tiiio  ccirulilion  of  liiingH.  The  pulse 
it  usually  more  affected  in  inle^tinal  obstriiotion.  In  pL-rforation  of  a 
visciu  in  the  epigastric  region,  the  initial  symptoms  tare  again  almost  the 
some ;  sigtis  of  gcnend  [toritonitis  are,  however,  likely  to  ensue  rapi<lly, 
tite  tenderneiis  of  the  ubdomeu  being  extreme  throughout  and  not 
IooiIimmI  in  the  epigastrium,  the  alxlominal  walls  boeomin*;  rigid  and 
immobile,  and  snpei-ficial  as  well  as  deep  i>al|uLtion  bi'ing  intensely 
painful  Embohsm  of  the  superior  mesenteric  artvry  may  give  rise  to 
symptoms  almost  exactly  rewrabliug  those  o(  pancreatic  hac-moirhage  ; 
bleeding  from  the  intestine  is,  however,  likely  lo  bo  more  moi'kcd,  aud 
the  vomit  may  lnjcome  faecal  in  character.  The  existence  of  beart- 
diMOse  or  of  some  cause  of  thrombosis  Mich  il*  an  infected  wound  or 
noenc  parturition  might  9ugge.«t  the  proliahility  of  this  accident;  but 
piiiicreatic  ha«MTiorrh:igc  has  also  been  noted  in  relation  to  child-birth. 
This  form  of  cmlHiliuin,  which  ap[H-i.in)  to  Ihj  mn^r  than  jtancreatic  diseiute, 
sbontd  also  bo  treated  by  hipMiotomy.  In  biliary  ccilic.  jqwirt  frtim  the 
intense  pain,  the  general  symptoms  are  less   alarming,  and  jaundice  is 


likely  to  ftiijwrYene  at  an  early  perto<1.  In  metallic  poisoning  ptirgin^i:  is 
iiMiUiUy  pronounced,  the  poison  may  he  detoctetl  in  the  vomit,  anil  the 
prwpecb  of  death  or  recovery  will  usually  be  fairly  dotcrmiited  vrithin 
the  6rst  twelve  hours.  In  fond-|H>isaiiing  more  than  oao  j)crson  is 
nsiuilly  afftfctod,  diarrhoea  is  marked,  and  cmmp-like  ptuns  in  the  linibe 
iLTO  fru(|iiunLly  uncountiired.  Should  Kugar  iippeiir  in  the  urine,  implica- 
tion of  the  pancivaa  is  clearly  indicaterl,  but  unfortunately  ihia  sign  It 
extremely  uncommon.  Sudden  severe  ulKluminal  pain  in  a  stout  persoa 
should  alwaya  8Ugge.il  |Kiiic;re>i.tic  dlBi^anu.  Haemorrhage  into  the  upper 
abduiiiun  h  not  mtcossarily  dorivod  fi-oni  llic  jtancreaa,  as  a|iurt  from 
rupture  of  aneurysms  of  the  coeltac  ve^selii  hlood  may  escajw  from  other 
organa ;  thus  in  a  case  recorded  by  Grassmaim  severe  bleeding  occurred 
from  an  {ulrcioma  of  the  livur  into  thu  leaser  sac  of  the  peritoneum 
(t-u/a  p.  :109J. 

Prog'DOSls.^ — Thiit  mild  degi'oes  of  haemorrhajjo  into  the  [janci-uaa  may 
ho  recovered  from  is  eviilent  from  what  has  already  been  satd,  but  BO 
means  at  present  oxint  for  recognising  such  conditions  during  life.  In  xhe 
case  of  severe  bleeding  dettth  i»  the  almOHt  invariable  lermination  unless 
sorgii-al  measures  m-o  adopted.  It  may  tiike  plnee  within  a  few  hours,  or 
even  minutes  (Zenker),  after  the  onset,  or  may  l>e  delayed  for  several 
days.  The  avora;.'c  dunition  ot'  life  may  perhaps  be  put  at  four  days, 
but  a  pDtient  of  Minister's  lived  eleven  days,  and  ono  of  Hoehliaus's 
fifteen  days.  Miuiy  itis^tjuiecs  of  recovery  after  surgical  interference  arc 
now  on  rRConl.  Boidianlt  coUucted  1.1  cases  of  shot-wounds  of  the 
pmcrciia  «-ith  live  rBccjvories. 

Treatment. — Much  diacuiution  h.oa  taken  place  ah  to  the  propriety  of 
operating  upon  the  subjects  of  pancreatic  haomoiThage,  and  surgeons  of 
eminence  have  exprewsod  an  opinion  adverse  to  such  interference.  Never- 
tlmk'^iia,  in  view  uf  thu  o\truiiH*  dilliuiilty  of  mitking  kino  of  the  nature  of 
the  leiiion,  which  closely  sinudattM  ituch  conditions  as  acute  intestinal 
obstruction  and  gjiittric  perforation,  in  which  surgical  operation  gives  the 
only  chance  of  re<,'overy,  it  is  ct-rtain  that  laiiar-otomy  will  apfwar  advisable 
i[]  nmiiy  ejisus.  But  a^xirt  fmui  this  con nidc ration,  stutislics  are  now 
clearly  favoanible  to  operation.  In  1901  ()|iie  <^«>Hoctod  25  cases  in 
which  laprtTOtomy  had  been  performed,  with  2  recoveries  (cases  of 
llalstud  and  Hahn).  Since  then  more  succesi«.ful  results  have  been 
recorded,  anil  of  the  lU  ca.'sw  forming  the  bwis  of  this  article  (many 
probably  the  same  as  Opic's  cases)  5.1  were  operated  upon  and  1  i  rccoverodL 
The  patient's  chance  of  recovery  is  thus  rendered  di»tiiictly  better  by 
surgical  aid,  and  it  is  encouraging  to  note  that  the  pro]>ornon  of  recoveries 
has  distinctly  increased  in  recent  years.  Hahn  recommends  that  no 
severe  operation  be  jwrformed,  it  being  sufHcient  to  pack  the  noighlMmr- 
hiMHl  of  the  jmncreas  with  gauze  and  to  arrange  for  the  freest  ]M>*sibIe 
tlniinage:.  Tliis  «ilvice  is  probibly  good.  If  the  tension  within  the 
pancreas  itself  i^  apparently  bo  great  that  necrosis  of  the  gland  is  likely 
to  result,  it  should  bo  incised  antt  picked.  Ti-ouble  may  be  caused  in  the 
after- trwitniont  i>y  the  irritant  action  of  the  pancreatic  jutce,  and  suppui%- 


lion  at  tlie  seat  of  injury  i«  very  likely  to  ocean  In  riow  of  the  liability 
to  continiioiiB  bleeding,  it  is  [ulv)H,ible  to  mlminUttT  to  the  piitient  full 
doses  of  calciutn  chloride  before  and  nftcr  the  ojH'ration,  i«  is  done  by 
Mr.  Mflvo  Kobwjn.  The  gauze  iined  for  packing  miiy  l»e  HOitkittl  in 
fioliitioti  of  ndronalin.  Should  ojwrjLtion  bo  n'fuswl  or  n»g!irdiHl  as 
tinadv-iii«»bte,  inor|)hine  must  be  admiiiistpred  in  full  dosfs  to  control  the 
pain,  and  other  symptoms  treated  as  they  ari:«c.  Str>'clmine  or  utiopine 
hypodcnuically,  and  hot-water  bottles  to  Uio  exin'niities,  will  he.  netnled 
to  romluit  the  c(3lln|iA«,  and  iufuHion  of  licit  Hditiu  mliitiun  may  lio 
employed  if  the  patient  h  blancliwl. 

AcirrK  Inklammatiox  and  Ne^-rosis. — Kitz  classified  actitc  inHimmia- 
lioQ  of  the  pancreas  under  the  hidings  of  HjmmorrhagJc,  Suppunitive, 


and 


OangreuuiiH 


t'rtnereaiilis.      The  difikultv  of  di«tin;oiitiliiiig  Wlwecn 


cases  (if  siiiiplu  luiemon-liagii  iind  thitse  due  to  a  prcucding  inflammation  has 
olreMly  been  noticed :  apart  from  the  instances  in  irhich  haemorrliage  ia 
the  i»rominent  feature,  there  is  nothing  to  bo  gained  by  separating  casoe 
of  acute  intlauiniHtiun  in  which  (bore  ih  some  amount  of  bnemorrhago 
from  those  in  which  thiit  phonrjmenon  is  absent.  Kor  is  j^angrcnous 
inflammation  ck-arly  marked  o]T  from  the  baemoiThatfic  or  from  the 
■uppnrative  forms,  >K>th  of  which  frw|nently  lead  to  necrosis  of  portions 
of  glandular  tiKsuc.  It  therefore  seems  most  convenient  to  ccmsider 
in  the  prc(*ent  section  all  cases  of  acute  iniliimmatioii  of  tho  pancreas, 
whether  they  api>car  as  simpitt  phlegmonous  inHammation,  us  suppunition, 
or  OM  gangrene  or  necrosis.  This  last  i-cadily  ciif>uc.<%  in  all  Revcro  lesions, 
oving  to  the  action  of  the  [wncreatic  juice  upon  tho  injured  tissue. 

Jiecrosit  of  the  pancreas  may  result,  as  has  already  been  stated,  from 
hfiemorrhage  into  the  substance  of  the  gland,  owing  tn  actual  lacera- 
tion of  itA  tissue,  to  the  pre.s8ure  of  the  etTiisinn  when  retain(>d  within  ita 
ea{>snle,  or  to  [NiisunouK  priHlurtu  set  fn^e  in  the  process.  In  ciiam  of 
acute  inflanmiation  large  jmrtious  of  the  gland  may  become  gangrenous 
from  the  direct  deatnictivc  action  of  tho  bacterial  toxins  ;  or  the  nutrition 
of  the  ponerens  may  lie  im|i.iiriil  by  suppuration  n)iuid  It.  Ttut  in 
addition  to  these  cases  others  ivcnr  in  which  areata  of  niH^rosed  tissue 
are  met  with  in  the  pancreaa,  apart  from  obvious  Inflammation.  Chiari 
maintains  that  a  primiu*?  self-digestion  of  the  glnnd  may  occur.  And 
that  this  may  be  the  slartingiioint  of  other  lesions,  sucli  as  Iiuemorrhage, 
rather  tlian  the  result  of  antecedent  afloctiona.  It  is  clwir  that,  as  tho 
pancreas  does  not  nornialU'  digest  itself,  some  explanation  in  needed  of 
the  cases  in  which  this  phenomenon  occurs.  Kmlioliam  and  thrombosis 
of  vessels  might  lead  to  injury  or  death  of  certain  lolndcB,  which  might 
then  be  digested  like  other  dead  material ;  hut  such  oc^iunences  are 
nnt  often  demonstrable.  Furt.her,  it  is  now  generally  believwl  that 
the  |>ftncreatio  juice,  as  it  is  secreted,  contains  only  inert  protrj-psin, 
which  subsequently  gives  rise  to  active  trypsin  by  interaction  -with  the 
fermeiU  of  tho  intestinal  juice  (enterokinasc).  Hence  some  special  con- 
dition wotUd  be  necessary  to  bring  about  sclf-digesiion  of  tho  pancreas. 
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PiUyu  biLS  suggested  tlint  the  ciuise  of  pnncreatic  diseue  u  to  be  found 
in  the  entry  of  intestinal  contents  into  the  duct  of  \Virsunf»,  whereby  th« 
change  wl  iimlry]i«iri  intjt  trypsin  is  pffected  within  the  pnncrcaa  :  tb* 
coUtf  uri!  thus  ex|>iMud  Lu  ihu  iiitUiorivo  of  a  furuiHnl  wlijoh  they  nre  not 
nominlly  called  upon  to  rcsiet. 

Etiology. — In  the  pancre-As  as  in  other  org»nfl  pathogenetic  bActena 
arc  the  main  CH.ui;e  of  inttammi^tion.  Infection  may  bo  carried  to  the 
pancro-fis  by  way  either  of  the  ihicts  or  of  the  blood -vcBseU  and' 
lymphatics,  or  by  direct  spread  of  inflnniniation  from  contiguous  parts. 
Accor<iin)4  to  the  degt'ee  of  virulence  of  the  irrittnt  at  work  thei'e  will 
ensue  either  an  acute  inHaramation  —  haemoirhagic,  suppurative,  or 
gRngrenoiis— fjr  a  chronic  fibrosis  (chronic  interstitial  panerrfttius). 

Infe4;tion  by  way  of  the  blood-vessels  is  probably  much  less  common 
than  thnt  thrnugh  the  diicU.  Suppuration  may  be  met  with  in  tlie 
panci'en8  in  ca«i»  of  goneml  pyaemia  and  of  infective  endocarditis. 
Suppuration  in  the  area  drainoii  by  the  portal  vein  ia  less  likely  to  aftbct 
the  panei-eaft  than  the  liver,  but  abseifssos  may  He  met  with  in  btrth 
orgaiu)  simultaniuiuflly,  a  relrngnulH  thronilKKtin  nr  abiinrmiil  ciirrenta  iil^^H 
the  veins  being  rtwiionslble  for  the  imncrtvitic  infection.  Direct  iipre«d^^| 
of  inflammation  nriy  result  from  a  gustric  or  duo<i«ti;d  ilIixt  ;  whilst  in 
cases  of  acute  peritonitis  some  degree  of  suporticiaj  inftaramation  of  the 
puicroas  is  nob  uncommun,  mtd  morn  extensive  aHeetion  may  occur,  bd  in 
a  case  of  appendicitis  recorded  by  Hr.  Muhnmcd. 

Much  stregB  haa  been  laid  by  some  •writers  npon  the  connexion 
between  gall-stones  and  acute  inflammation  of  the  pancreas.  A  ittudy  of 
cases  recently  recorded  does  nob  support  the  view  that  this  affection  ia 
the  detemiiiiing  factor  in  tho  majority  of  instaucea,  ordy  IS*  out  of  97 
cases  which  I  have  collected  being  connected  or  coincident  with  chole- 
Uthiii^i)).  In  two  others  cidcuH  were  {M'esent  in  the  pancreas  it«clf.  It.  is 
not  impoiutible,  however,  that  gall-3tone«  may  have  been  present,  bat 
overlooked,  in  other  instances. 

Injury  of  any  kind  may  lead  to  suppuintion  in  the  pnncreas,  bacte 
reailily  invading  damaged    tisane,  and   haemonhagic  etfusions  may  a 
suppurate  :   the  possibility  of  this  latter  occurn^nce  enhances  the  difficulty 
of  classif^nng  recorded  cases,  in  many  of  which  the  description  of  the 
fluid  evacuated  strongly  suggesta  that  the  primary  occurrence  hsd  been 
haemorrhagii.      Thi.s  may,  however,  have  been  a  secondary  condition. 

Inflamnvition  of  the  pancreas  may  necur  in  many  infective  dise< 
(enteric  fever,  intluenza):  suppuration  of  the  gland  was  ri>cordad  in 
caao  of  Bmall-pox  by  Blancard  in  I68S.     A  specific  raetastatic  infliUD 
tion  npp<yirH  to  ocinir  in  mumps  (Jiicob,  Priestley).      Vierordt  reconU 
ease  of  necrosis  due  Ui  the  presence  iif  many  nmall  uscarides  in  the  <iiictA, 
and  Drascbe  one  in  which  an  adult  ascaris  was  found  in  a  pancreaUc 
abscess. 

Among  105  collected  cases  of  acute  pancreatitis  Kgdahl  found  that  44 
wore  iwidociated   with  gall  stone*.  32  with  gtwtro-intestinal  flistiirban 
11    with   nnimps,   3    with   injury,   and   3   with    prevlouft  enteric    fevi 
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Appendicitis  and  cmbottsm  each  account«d  for  2  cases,  and  1  or  perhaps  2 
cases  were  due  to  a  pyn«mic  condition  acconiimnying  an  oi)l)irctik  of  WiU. 
Tlif  e\[>eriiiii>nt«  alroatly  rRconltHl  unilur  tliu  lioiul  uf  Ilurninrrha^e 
apply  witti  erjimi  or  ^tvaU>r  forci!  to  intlannnalory  coridilioiift  of  tho 
pancreas,  the  bneuionbii^u  liiL-iug  in  almost  all  such  instances  secotidjiry 
to  influnmution.  A  largo  number  of  dilfert<[it  bavt^riu  liav«  been  isnhited 
in  caaos  of  |Kiiicroalic  Kii|i[Minitiuii :  llnis,  to  ijuutu  rocuut  oluorvci's,  thu 
H.  coli  WHA  found  ity  Brenneckc,  Eiientie,  Opie,  and  Striibe ;  atroptococci 
ID  the  local  lesions  by  Gerautiii  aoj  Christian,  and  iu  tbe  blood  by 
Briigsch  Hn<l  Konig ;  the  pucumo-bacilhis  by  Marwedel.  J'rotfcvs  nttoorU, 
a,  pi/ortftiitfui,  B-  Utclis  aero'jentf,  and   various  unidentified   germs  have 

^t%.Uo  been  founil.  and  even  sporozon  h^ve  been  de-scribe*!  in  these  cases 
(Devoto).     Carnot  found  thut  tuburcuHn,  as  wi>ll  as  pa[Hiin  ant]  croton 
oil,  when  injected  into  tbe  pancreas,  mij;;bt  cause  iinppiiration. 
At^  and  Stx. — As  in  ibe  case  of  baemorrliaj^c,  males  are  more  often 
the  anbJ4>ct5  of  acute  pancreatitis  tliaii  females,  but  the  disproportion  is 
Hot  t>n  marked  :   thuj*  of  Q7  caftes  from  recent,  recnnia,  embracing  sinijile 
inflninniatiitn,  riuppunitloii,  :i.nil  nucroslii,  59  wvyo  males  ami  .t7    females 
(one  not  staled).     Amon^  73  cases  of  suppuration  Pa^o  found   48  men 
and  2"  women.     This  group  of  affections  also  occurs  more  ofi^n  than 
haemorrhage   at  comjiamtively   early  agu^:   thus  Pjigo   found    IG    cases 
below   thirty,    30   belwuen  thirty  and   fifty,  and    17  over  Uio  last  age. 
Among  the  cases  which  I  have  collected  22  were  under  thirty,  18  betn-een 
_       tbirty-one  and  forty,  and  50  above  this  last  age ;  7  cases  of  suppuration 
^■ppccnrred  in  persons  between  twenty  and  twenty-iive.     The  youngest  case 
^^rvrhich   1    have  founil  vrsis   ten  yju's  old,  a  Ihiv  who  biul  signs  of  acute 
pancrealilia  aa  a  Huc|uel  of  uiLiiupH ;  llic  oldest  scvrnty-five,  a  man  under 
the  care  of  Dr.  Hogarth  Jind  Mr.  Moynihaii,  who  died  of  suppunitive 
pancreatitis ;  but  there  seems  ^Tound  for  questioning  whether  hacmorrh.ige 
had  not  been  here  the  primary  occurrence. 

Tbe  liability  of  fat  peniniiH  to  sulll-r  from  pincreatitis  is  noticeable, 
alxKit  2.")  jKT  cent  of  tbe  recently  recorded  cases  being  of  Ibis  character. 
A]cohotic  habits  have  also  been  shi^wn  to  be  a  <Iis|)Osing  cause  in  about 
20  per  cent  of  these  cases.  A  history  of  past  attacks  or  al>dotnina]  pain 
«nd  vomiting,',  or  of  indefinite  dys|)cpsia,  is  given  by  many  patients. 

Horbid  Anatomy,— In  tlic  mildosi  cases  of  acute  panrrcatitin  nothing 

may  appear  amiss  with  the  gland  when  it  is  removetl  at  npcnjppy  ;  in 

such  cftj^K  ntirni-scopical  elimination   will  shew  that  the  st'pia  of  con- 

tive  tissue  passing  )>etween  the  lobules  arc  infiltrated  with  leucocytes, 

bilsl  the  glamlnlar  cells  ore  swollen  and  granular.      .Areas  of  necniais 

'may  l>e   present,  and   hero  and   there  some  escape  of  lihuid  may  have 

Occurred.    In  morv  jicute  caMM  the  organ  looks  pink  or  reddish,  os|>ecia]ly 

when  it  is  seen  at  an  o^iuration  during  life  ;  after  death   the  redneu 

bfldea  to  a  great  extent  and  the  gland  looks  yellowish  with  iHimB  pinker 

Pntches  of  dcjubwliite  necrotic  fat  may  :ifi])ear  seutlerod  thiuugh- 

the  orgaiL     Thy  pancreas  feels  firm  or  even  hard  to  the  touch  ;  it  has 

in  compared  tu  a.  pudding  tightly  tied  up  in  a  bag  or  even  to  a  plaster- 
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oT-Poru  oist  lying  against  the  vortoUme.  If  siippunition  have  cKrcurred 
ihe  general  colour  may  lie  j;reoiiish-groy  or  dirty  brown :  on  section  ibere 
m»y  either  be  a  general  infiltraiion  of  the  gUind  with  piis,  which  welk  up 
iw  from  a  8])0u^e,  or  there  may  be  a  localiaod  absceM,  usuallj  in  the 
head  of  tlie  oi^an,  with  ni^geil  necrotic  wnili.  The  rest  of  the  gland 
may  bo  found  infilinH«d  with  leucocytes,  »nd  liacnioirhagic  areas  are 
often  visihie.  Ciilciili  may  be  fonmi  lit  the  [lancrejitie  ilncUt,  and  a 
chronic  tihnwie  may  havti  precuilml  the  final  aciitu  inllaniinAtion. 

In  many  rases  tha  atippuratinn  is  around  rather  than  in  the  pancreiu, 
the  gbnii  lying  in  a  collection  of  piw  and  recr(>tic  adipose  tissue 
Nrctitsix  of  Kotiiti  ]>iirtit)ri  rif  tlie  ]ntiirn-jiB  is  iLstiulIy  pn^HCnt  in  sueb 
iiitstaimoK.  The  |iiis  itwy  jMwa  iiiUi  thu  losser  «ic  of  tliu  |R'ritonoiim,  iQ 
which  large  amounts  may  ccrllecU  In  nmiiy  of  thei^c  ca»cs  the  fluid  is 
describo'l  as  dark  brown  or  reddish  in  cotoiir.  and  may  bIipw  yellowiah 
particle:^  floating  in  it :  tlio  colour  in  Hiiggoittive  of  idtercil  bacmuj^lobiti 
arising  from  ik  liiiemorvhugic  ctTusion  which  has  suh^cjuently  supptii-ated, 
or  from  secondary  etTiiMoTi  uf  blood  as  the  result  of  iiiHaniniation.  The 
yellow  patches  represent  necrotic  fat.  In  other  insiance*  the  pua 
down  in  front  of  one  or  other  kidney,  according  as  the  head  or  the  toil 
the  pancreas  wna  the  original  sent  of  suppuralian :  a  liirge  bilocular 
abscess  cavity  oxtnnding  down  on  both  t^i'deH  of  ibo  vrrti'bnd  cnbinin  waa 
found  in  Tildi'ii  llrr>wn's  ciise.  The  puR  may  burrow  for  a  long  distan 
and  reach  the  polns,  finally  escaping  by  the  vagina,  m  in  C^uinard'a  caee; 
or  the  stomach  or  bnwel  may  Iw  jjorforated  by  the  al»scess  ami  pus 
be  vomited  or  jBtsKed  y^T  autiin ;  or  a  Buli]»hrenic  abncesR  may  Ik?  formed 
and  ext4ni»it)n  ui  intlamniatimi  tii  the  pleura  n\.';tilL  It  luut  In'^u  HUggestiMl 
that  in  UKiiiy  iristanrus  of  Kuppui-alioti  bL'tiualh  the  tlia]ilii-agm  the  pat 
may  have  Wn  primarily  at  fault,  Pancreatic  ferment*  may  be  demon- 
fttruted  in  the  contents  of  the  abscpaS]  and  portions  <>f  necTotie  fat  nr  of 
the  paiict-uuii  iUtolf  aru  nfttfit  found  floating  in  it.  The  lluiil  is  somotiuiok 
fetid  and  gas  may  In;  liUuatt^d  by  the  action  of  the  micro-oiganism  preeenlt 
Dr.  lEolleston  found  tyi-oaiue  in  the  Hnid  in  one  case. 

Necrotic  portions  of  the  pancreas  are  iwuallj'  brownish  or  blackuh  in 
ajipearancc,  the  colour  being  often  due  to  haeiuon-hiigic  iiifiUi-atioru  In 
U'fts  acute  cases  thev  may  look  gi"ey  or  yellowish-white,  or  may  only  he 
discovered  on  microscopical  examination.  MicrOHco]>ically,  the  celU  uf 
the  acini  ai-e  swollvn  and  confluent,  more  or  less  tie])Arated  fi-om  the 
stroma,  and  oft«n  lying  in  a  confuijcd  moss.  Portions  shewing  the 
normal  acinous  nrmngcmont  can,  however,  generally  l>e  found.  The 
oella  sbiin  Imdly  or  scjircely  at  all,  and  even  the  nuclei  are  hardly  dit- 
lingniKhabb'.  Th»s  whole  ari'a  atfoutod  may  look  honiogi^nooiw  and 
hyaline,  or  graiuilar  and  stnicturcleM.  B1o(k1  ia  often  visible  in  the 
mass  or  remains  of  haemoglobin  in  the  form  of  dark  brown  or  blackisfa 
gi-anulei4  and  lumps.  A\num  necrosis  uf  a  portion  of  the  |)ancreas  Itas 
occurreil  during  life  and  the  patient  has  survived  for  some  tlays,  iufhun- 
matoiy  reaction  occurs  ruund  the  deitd  [lart,  and  leucocyte*  may  be  si 
collected  at  its  periphery.      If  this  phenomenon  ie  not  risible,  it 


* 


practically  impossible  to  distin^iiah  true  necrosis  from  poBt-mortem 
digestion  of  the  gland.  Tho  spleen  has  Iteeii  found  cnlurged  in  several 
cwios.  Artite  inBaniniHtion  of  tho  rluiMleiiiim  may  aIro  W  met  with 
(Opie,  Siraon  and  Sunley);  it  m;i.y  oith^r  represent  ibo  oi-iginjd  seat  of 
iuflaruRUttion,  or  l>e  sceondarily  implicatt^d  tiy  extension  from  .1  suppurating 
fociu  in  or  aminid  thi^  pancreas.  Foci  of  necrosis  mny  be  found  in  the 
liver,  or  oruas  of  snppumtion  due  to  pylephlebitis.  Acuto  phrnrisy  w 
I'mpyema  nuir  also  lie  prusL-iiL.  Fac-nt^^^rosis  is  demonatraMe  in  u  large 
nituiWr  of  vases. 

PathoIoR-y. — ^The  symptoms  met  with  in  acute  pancreatitis  can  for 
tho  nitist  |Hirt  \w  reiulily  exptaiiiiMl  on  the  wLnie  groiincU  its  those  in 
hiiumuirhugie  cases  (p.  274).  Tht-  coiiBtijuLlion  nicL  with  in  ihutw  cases 
is  ustially  attributetl  uither  to  diivct  pressure  of  the  swollen  gland  on  the 
duodenum,  which  is  sometimes  entirely  surrounded  by  glnndular  tissae, 
or  to  iMTitoniti*  affecting  the  intestines  in  contact  with  the  infective  area. 
In  one  case,  rccnixled  by  Huriler,  a  j'eculiar  spasmodic  contniciiriii  of  the 
den.'t-nding  culoii  was  found  at  the  necrojjsy,  tliB  gut  above  tiiis  being 
•iilfttet) :  it  would  st'cni.  ihorefure,  that  the  condition  had  occurred  during 
life  and  was  not  comparable  with  a^ual  intussusceptions ;  it  must  Iben 
linve  been  duo  to  nervous  irritation,  which  mny  possibly  be  the  cause  ol 
the  phfinnmcna  of  intestinid  olwtriictidn  in  other  cjiaes.  Jainidice  may  Im; 
pnMluc(-d  u»  in  clinmio  pancreatitis  by  ]>n<K(juro  of  a  swollen  piLni;n>iis  on 
the  bile-duct ;  iiidet-d  ftlr.  Mayo  I{obson  and  more  recently  l)r.  Phillips 
have  put  forwanl  tho  view  that  what  is  cailo*!  "  catarrhiU  janndicfl  "  is 
rrally  produced  by  intlanimatory  swelling  of  the  pancreas,  re.-^ulling  from 
mtarrh  of  its  ducts.  Tiie  existcticu  uf  foci  of  necrosis  in  the  liver  has 
been  explaineil  un  the  gruund  of  entratico  of  pancreatic  jiiipc  into  the 
portal  vtiin,  or  more  recently  as  duo  to  embolisni  of  living  pancreatic  colls 
which  continue  to  secrete  tr)'p8in  when  lodged  in  the  liver.  Tho  peculiar 
latency  of  thu  afTwtinn  in  somn  Bn]i|Hirativo  cases  can  bo  piinillelcd  by 
similar  occurrences  in  L-mpyt-ma  and  in  otJjcr  lutailiscd  suppuralivi- f(wti: 
the  degree  of  constitutional  disturbance  piodui-od  di-[)cnds  on  the  viinlenee 
of  tho  organisms  and  on  the  facilities  for  the  absor|)tion  of  the  toxins 
which  they  produce.  The  degrees  of  fever  and  of  Icucocytosis  in  the 
blood  arc  similarly  iuflnonced. 

The  relation  of  pincreatic  disease  to  glycosuria  is  discussed  in  the 
article  on  dialrtit^a  mellitiis  in  Vol.  Til.  The  rarity  of  this  symptom  in 
acut«  pancreatitis  is  probably  bec'vusd,  on  the  one  hand,  it  in  unusual  for 
anything  approaching  total  destruction  of  the  gland  to  occur ;  whilst, 
on  the  other  hand,  dmtth  ensues  in  many  in.stanccs  within  a  few  days  of 
the  onset  of  the  intbimniation,  thus  atlbrding  too  short  a  time  for  this 
phenomenon  to  !«  produced.  In  experimental  diabetes  produced  by 
removal  of  the  pancrraa  in  animals,  sugar  does  not  apjiear  in  the  urine 
for  many  hours  or  even  some  days  after  the  operation.  The  rapid 
course  of  acute  ijancrojititis  also  ex]»lains  the  alwencc  (as  a  ndti)  (if  those 
synifitome  nf  |ianci'eaLic  insufTicit-ncy,  sm-b  ha  fatty  Kt<HiIs  and  failure  to 
digest  moat-fibre,  which  are  seen  in  chronic  pancreatitis. 


A  symiuilhetic  connexion  between  the  pnncrcas  ami  the  iwli 
gl/indti  liJifi  hmn  siippoiioil  to  exisU  the  kloa  nnginncin};  as  far  hack 
ii«^icnudoGraaf  (1682).  Salivation  (sialorrhoca)  *«  n  Bij^n  of  pancreiiti 
disi'jiBc  hiis  I)eeti  described  by  several  wrilere  (Kahti,  Fnini-k.  Foarcroy, 
Wickmaiin),  hut  the  pheriunienot]  does  ni>t  %&em  to  have  bo«ii  recently 
reenivled-  Italia  states  th»i  the  snlivary  glanrlf  ra»y  be  faiuid  onhirged 
if  thu  {Niiicreas  ia  experimentally  removed,  and  ttmt  in  one  ca«e  in  wbi 
the  parotid  glundi  were  removed  the  X'l^^i^reae  appeared  hyiwrtrophied ; 
a  tni»-.  i>f  su^iir  miiv  npfioar  in  tho  iiciiic  its  h  teiiijMJniry  fL'sult  of  this 
liwl  oponiLiuri.  Tnilijii'l  i«cords  tUiuhUi  jHintlilift  in  otii-  wiso  of  ocii 
imncrentic  itiitanimatioii,  but  linn  mu^t  be  regarded  as  pyaemic.  IjortaA 
believes  that  there  is  an  antagonism  between  the  pAncrcaa  and  the 
thyroid  plarif.1. 

Clinical  Phenomena. — The  otuot  id  the  moei  acnte  caeee  may  he 
practically  Esiidilen  and  iiidititiiigiiighable  from  that  of  faacmorrhuge ;  but, 
as  a  riilo,  the  juiin  is  \e^  agoiiisJtig  at  the  moment  of  onstit,  and  may 
arise  gradutLlly,  only  reaching  itd  maximum  intensity  aft«r  some  boun.'^ 
MauBca  or  vomiting  ensue,  and  the  bowcU  aro  constipated.  The  tongtw 
18  furred,  the  piilso  frequent,  and  fever  of  var^'ing  degree  is  iistuUly 
present.  The  pain  is  in  most  inKtanree  referred  to  the  epigaKtriiim  or 
to  the  umbilical  region,  hut  it  may  be  localised  in  other  [vtrts,  right  ili?K:, 
splenic,  praecordial,  or  scapulur  region,  Dortlcr  reconls  an  instance  in 
which  it  H'lis  afc  ita  maximiim  In  the  loins,  extemiing  to  the  thighs  and 
le^  s(i  aH  to  resemble  »i<'iutiRa.  Pain  may  lie  u«)m[uiratively  slight  in 
fiiibacute  cases,  as  in  Thayer's  |Kitient  who  cimiplaiued  only  of  a  "  sort) 
feeling"  in  the  epigastrium.  Fever  is  very  variable.  A  tom|>orature  of 
10*"  F.  may  be  mot  with,  or  it  may  never  rise  above  50"  or  100"  ¥. 
The  freipicncy  nf  the  pulse  is  equally  variable. 

Chnitiie  (lal^eiit)  vunaa  of  [laiiL-rcntic  HU[i[>iiratiDn  somclimas  occur. 
Thus,  I'age  recnnls  the  easB  of  a  niaii  «f  (ifty-three,  idcoholic,  who 
BUtfered  for  fifteen  days  from  headarhi?,  malaise,  Trealcnens,  Io»s  of 
appetite,  and  constifMition ;  some  jaunijico  finally  appeared  and  there 
wjis  slight  fever.  Pleural  friction  made  its  RppenraTu-e  on  the  twentieth 
day,  but  there  were  no  localising  signs.  Death  ensued  in  about  tvo 
months  with  incrwwiug  wei»kneRft ;  at  the  nerrnjisy  the  paucreaa  w. 
found  riddled  with  suppumting  chantieU.  In  a  case  i-ecorded  by  Pori«r 
rupture  of  a  iMncrcatic  abscess,  with  resulting  general  peritonitis,  was 
the  lirsi  imlicntion  of  the  existence  of  the  affection :  death  occurred  in 
sixty-six  hours. 

In  seTero  cases  the  general  condition  of  the  patient  rapidly  becomes 
alarming ;  there  are  collapse,  cyanosis,  and  great  mental  anxiety.  The 
skin  may  be  covered  with  sweat;  the  brwtihing  is  laboured,  and  death 
ap[Kirt>ntly  inmiinent.  Mnre  uftvn  alYrr  the  aitiile  onsi^t  some  impravi 
mont  takca  plaoB,  and  relaj'si^  followed  by  rf?iicwod  improvement  ma; 
occur  scvcnd  timcx.  Rigors  are  not  infrequently  recorded  in  suppurative 
cases.  The  blood  usually  shews  leucocytosix,  counts  of  15,000  to  20,000 
being  rnmmon,   whilst  Wool.>>ey  counted    26,000  and   Murray   40.000. 


This  phenomenon  is,  however,  not  invariably  prosunt.  Th«  camliLioti  of 
the  iirinB  in  not  i>fU}ti  diaRLctoriftlit;,  a  traiw  of  iitliiiiiiin  Itcing  the  mosl 
fn-'queiitly  iiolvtl  iilmoriiiiilily  ;  glycosuria  I's  llio  exception,  being  found, 
amon^  the  recent  caaoa  which  I  have  collected,  only  by  Brenuno,  Dorfler, 
Miirwcdcl.  Nash,  and  Woolsey.  In  iireiUuno'a  awe,  in  which  thu  piincrcaa 
UTiderwcnt  ntM^roxift,  engar  only  apjH.utj*cd  tkfter  Iha  patient  Itud  been 
aiMimted  on,  mid  runiajiiL-d  pru^jeril  iiftcr\rardfi  wilhoitt  symptontft  of 
ioOToamd  thirst  or  appotitc.  In  Miinvedel'i^  case,  on  the  other  hand,  the 
4{lycoaiivia  disappcjired  after  the  operation,  and  in  Nitsh's  cn«c  il  likowiat* 
subsiidfil  ill  the  course  uf  six  nioiiihs.  Acetone  and  diaeetic  arid  may  be 
found  without  sugar  (Caninntlgo).    .Some  degree  of  jaundice  is  often  present. 

Symptoms  occjisionitlly  met  with  are  diarrhoea,  which  maj'  ensue 
after  the  primary  constipation ;  and  fatty  atooK  noticed  by  Bnij;sch  and 
Konig.  Denver,  and  Toyc.  Undigested  muscle-fibres  may  ac*-ompfmy 
the  fat  (Banlenheilvr).  P«a  and  blood  may  he  pJWHetl  ^w  aunui^  and 
Guimuil  riH^inla  lutssnge  nf  pns  jttr  rafjinitiu.  Hai'matenieiiis  occurred  in 
|)r.  Mahomed'a  cJi>ie,  ami  in  ono  of  Dr.  Newton  Pitt's  pus  waa  vomited. 
PiginenUtion  of  the  aMnmen  was  noted  by  Fitx  and  recently  by  GuiiianJ, 
but  Bccm*  to  he  very  rare  ;  in  Guinard's  case  it  tiiwppearod  after  operaUon. 
In  Dr.  Hogarth  and  Mr.  Moynjlian'»  case  blotches  {hiu*niorrhagicl) 
ap}iCHred  nn  tlin  alMlonit'ii  and  Hubsetiuently  faded  away :  petechial 
hjiemorrliagea  hiive  (se\erul  limes  been  observed.  A  patient  of  Toinaschny'i 
gud'en^I  from  reiieated  convulsions,  but  this  woman  was  insane.  C'aven 
and  OKlright,  however,  also  rucord  this  symptom,  and  Guleko  noted 
spasm  of  the  fore-legs  in  h  dog<]ying  of  pancreatic  necrosis  experimentally 
producd  liy  injection  of  ijlive-oil. 

PItvsical  examination  of  [mttcntfl  eufTciing  from  acute  pancreatitis 
generally  reveals  distension  of  the  abdomen,  esfiecially  in  the  epigastrium. 
Peristaltic  movements  of  the  intestineH  ai-e  alisent.  Tenderness  is  also 
rompliiiiHMl  of  in  thy  uamti  rugion,  making  |>al|Mlion  diflicult  or  irapa-wible. 
KesioLanee  niav  be  felt  in  the  e[iignslric  or  umbilical  region,  and  some- 
times a  definite  tumour  may  be  distinguished  :  the  position,  shupc,  and 
size  of  this  vary  with  the  exact  condition  present.  In  simple  acute 
pancreatitis  a  saiisago-dhaped  mass  may  be  palpablp,  lying  trnnsveraely 
above  the  umbilicus,  or  a  local  tumour  may  Iw  pilpable,  clerply  itituated 
in  the  right  liypnchondrium.  When  pus  has  formed,  a  larger,  less 
definite  mass  ny.ty  lie  felt  in  fithi'i'  of  the  r«igions  just  mentioned  or 
in  the  left  h>i».x'hoiKlriuni ;  Uncuiation  has  rarely  bc:m  recnguisable. 
Dulncss  in  the  Hanks  may  exist,  if  the  pus  has  cnllncti-il  in  the  general 
peritoneal  eavlty.  A  retracted  condition  of  the  alahinien  was  observed 
by  Milnes.  The  fluid  which  eHca]»os  after  an  oiKsration  for  pancreatic 
disease,  or  which  is  found  colleeied  in  the  neigh lx>ur hood  of  the  organ, 
may  contain  the  three  pancreadc  fcrmenU',  which  can  bo  recognised  by 
appropriut*?  fe.its ;  or  one  or  two  of  them  only  may  lie  demonstrable. 

Diagnosis. — In  the  most  acutii  ca^rs  of  {Kincrcatitis  diagnosis  may  be 
irapoasihle ;  but  in  the  pniscnce  of  a  suildcn  nttjick  of  violent  pain  in 
the  epigastrium,   with   vomiting,  constipuion,  localised   tenderness  and 


distension,  and  a  pronenew  to  cnllapse,  the  poaaibility  of  pancrcAtic  affec- 
tion sbcrtild  alwfiys  ^)e  coosMlercii.  The  points  a.||-ej»*iy  noteti  n*  bearin|u;  on 
this  i]iu«liori  of  pancreatic  iKwoini-riiago  iire  ecjiiiOly  ftpplicjihlu  li.>re  (biw 
p.  ST.*)).  Ill  jiorfonitivt'  [Hii-itoiiilifi  iirisiriK  Hchii  ulecr  of  tlio  stomach  or 
dutxlemim,  the  aV>dominal  diateiwion  ami  tenderness  more  mpi<liy  become 
gcneml ;  collapse  is  earlier  and  more  marked ;  vomiting  is  at  first  leu 
pnmiinciii :  the  pulso  is  ntorc  fro^|UunC ;  tlic  Kinporatiirc  is  usiiaUy 
sitl)iH)niiid  at  tilt.'  ouUtot.  None  of  these  fciitiirua  is,  liciwcver,  in^itl'tabl 
III  less  fdliuiiiitting  attacks  of  pancrcutitis  there  is  mor«  time  to  wnt 
the  case  and  to  recognise  the  tnie  fitile  of  affairs.  The  localised  nature 
of  the  tenderness  and  distention  livcomes  apjxirent,  and  Bome  improve- 
ment is  likely  to  occur.  Alternate  improvemont  «.nd  rctrogreseion  are 
suggestive  phenomena.  The  occurrence  of  jaundice  without  disease  of 
the  liver  in  chiimct'OnRtic  of  [uincreatic  atlV'ntionfl.  LeucorytoRis  will 
8Uf{^c«t  an  inflanimatory,  pmWhly  a  suppnnitjvc,  condition  at  the  seat-  of 
trouble,  but  will  not  disLinguisli  pancreatic  disease  fnmi  other  local 
lesiotia  in  tlie  epigastric  region.  In  chronic  thabh  incnviRing  weakness 
and  emaciatifin  an-  miitked ;  fatty  sUioU  may  l>o  met  witii  ;  and  the-^ 
remittent  or  intermittent  tcm|>orature  euggesi«  suppuration.  If  stiga^^^f 
apiwfir  in  the  urine,  affection  of  the  pancruui  will  be  rendered  alniost^^* 
(x'rtain  ;  Imt  nnfnrlnriaUily  th is  sign  is  r-xcewiiiigly  rare.  Mr.  Caniiuidgu 
found  at!Ktoiie  and  diaeetic  m-id  jiresonl  (without  sugar)  in  the  uiiuo 
of  '(  casea  out  of  7  of  pincreatic  disease ;  in  5  cases  there  were  large 
qnantitiefl  of  calcium  oxalate  crystals ;  in  4  bile  was  present,  and  in 
5  urobilin.  Lipiisc  has  l>een  found  in  the  mine  in  experimental 
pancrealitis,  but  does  not  appciu*  1o  have  been  looked  for  in  human 
diseiiso.  The  blood  muv  be  examined  for  the  presence  of  ]inthogeneUc 
germs  (streptococci,  etc.). 

The  present  may  ho  a  convt-nient  plfwe  in  which  to  allude  to  the  teet 
for  pimcrcntie  discjLse  suggested  hj-  Mr.  t'annuidge.  As  the  result  of 
extensive  researches  he  found  that  a  peculiar  substance,  probably  pentose, 
was  (.uititJiinecl  in  the  urtne  in  those  cases,  and  could  be  recognised  by  its 
formation  of  crystala  (osazone)  in  the  presence  of  phonybhydrazJne.  Hn 
latest  methoil  of  procedure  is  as  follovs  :— 

"A  specimen  oF  llii!  twenty-four  hours'  urine,  or  of  tbe  mixed  UKiming  an«l 
I'vcniiig  iccrctioiij^  i*  filtered  sevtril  times  through  llic  i>«ni<  lillor  ptijier  and 
examined  fur  albuniiu,  mi^ar,  Uilc,  uruliiliii,  and  intlican.  A  quautitativo 
efltiniation  of  ihe  chloriditA,  photphntc*,  nnd  Mrea  i»  aIk)  innd#,  and  tbo  cAntri* 
fugaliaed  deposit  fitfiu  the  urine  examined  Riicroscopically  for  calcinui  oxalate 
crystals.  If  the  urine  h  fmmd  ta  Ix?  Trc^e  frum  Rti^'iu*  ami  nlliiiiniii,  and  of  an 
acid  reaction,  1  ccm.  of  strony  hrdiocbloric  acid  (itp«?<ilic  gravity  1"I6)  »«  mixed 
witli  SO  can,  uf  tliu  cK'ar  filtrjit*-,  and  the  mixture  i^untly  bi^ilud  on  the  satid- 
bnCh  in  m  small  fifwk  having  a  lonit-stemined  funnel  in  the  neck  to  act  »»  a 
condenser.  After  ten  iiunutvs'  l>oi1iii>;  the  flask  is  well  cuoltid  in  a  stream  of 
water,  and  ths  contents  made  np  to  20  c.cm.  with  wild  iliitiUed  water.  The 
exceM  of  scid  present  is  neutralised  by  elowly  addtuR  4  grams  of  l««d  carbonsle. 
After  standing  fur  a  few  iniiiuLL-fl  to  allow  cf  tliu  t^oiiiplution  of  Die  resL'tion,  titu 
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(Luk  i'i  iif^n  cuolfil  in  running  wAtvr  iiud  the  conlonts  filtered  lhrou(-1i  a  wftU- 
uiuiatioirtl,  cl(«>c--giuiu«il,  filur-paptrr  uatil  &  perfectly  cluir  filtrate  ia  wcurad. 
Tlii;  Gltrntu  ii>  tlivu  well  Khukeu  witli  4  j;r»iii><  of  powtitrcJ  trilHiaic  lead  ucutat« 
and  the  renilting  pr*-cijiilate  n-moveii  by  (illration,  iiii  oli»olill*ly  cle;tr  filtrate 
Ik-iii^  obtaiiifHl  by  rejifating  llif  tillrutinu  i^veral  tiiiicn  if  iivt't-warj'.  Since 
thf  Intvp  amount  of  lead  now  \\\  solution  would  interfere  with  the  sulwetjueut 
■teptfi  uf  Uiv  ex[K.Time»t,  it  is  ruuiorud  L-iilivr  by  treatment  with  a  struAOi  of 
»ulphiirett««)  liyilr»<^-n  ur,  whitt  1  have  fuiiiid  \a.\  \iv  ci|ually  wilisfiiL'tury  ami  lpe§ 
diMi(irccab1e,  by  pr«i'ipitatin^  tht  lead  nit  a  Anlphat^.  For  i?iiii  pnrpo««  the 
rleAT  filtmle  in  well  nliaken  with  2  gniin»  of  finely  pawdemt  smlium  talphate, 
the  uiixtnto  hcAtetl  to  ihe  boilin};  poini,  then  eonled  to  as  low  a  teiiijRTarure  aa 
I-.*«ible  iu  a  *lr*i»ra  of  exAA  wftt«r,  and  the  wliit«  precipitate  romoved  by  cat«fal 
lillraliun  ;  10  cttu.  of  the  perfectly  cl»ir  tmn^imrcnt  filtrate  i«  miuk-  up  to 
18  ccm.  with  dintilled  water  and  addtxl  to  0-8  fcinni  of  phenyUhydni»an« 
hydruchloride,  S  sraiiu  of  powdervd  sodium  acetate,  and  1  cent,  of  50  {ler 
cent  aectic  acid  contained  in  a  small  fhuk  fitted  with  a  funnel  randeniicr.  llie 
mixture  i<  boi1«d  on  a  Miid-UitU  for  t«ii  niiQuU'^,  and  tlieii  filtered  hut  through 
li  61t<;r  puti*^r  uuiiAtenud  with  hut  water  into  a  teMtlutw  pruvided  with  a 
15  CiCm.  ntark.  Should  th(?  tiltrate  fnil  to  reach  the  mark,  it  is  made  np  to 
10  ccm.  with  hot  diiitilU-d  water.  lu  wull-marked  caaea  of  pancreatic  luKam- 
Illation  a  1i(iht  yellow,  flocciili'iit  precipitate  xhould  form  in  a  few  liourt,  but  it 
oiay  be  ueojsAury  to  leave  thi;  prcKi^ratiun  to  itand  ovciniight  beftiT«  a  d«pc<«it 
occum  Under  tha  microscope  the  precijiitAte  i:«  seen  to  vouaist  of  lunK,  li^ld 
yelloWt  flexible,  hair-like  crystals  arnuij^ed  i»  sheaveii  which,  when  irrit(ated 
wilb  33  per  cent  sulpliunc  acid,  mult  away  and  iluMipiiear  in  ten  to  fifteen 
Kcond^  after  the  aind  drat  toucIiM  tlirnu  The  precipitate  ahould  aluavia  \x 
exaniined  uiicroeoopicallr,  aa  it  may  be  diJticult  to  detcrtnine  the  characters  of 
a  eniall  de[)oe:t  with  Wwt  naked  eye,  and  eo  ca«es  >;iviiiK  only  a  Blight  rvuctiun 
may  be  overlooked.  To  exclude  traco«i  of  aogar,  undetected  by  the  preliminary 
reductiuu  tuslj,  a  control  experiment  is  carried  out  by  treatinK  20  ccm.  of  the 
urine  in  the  mme  way  aa  in  the  test  described  escepttu]^  for  the  aildition  of  tha 
hydruchlnric  acid. 

Tlie  nriiie  employed  for  ths  experiraelit  afaould  hu  frwb,  and  not  have 
undergone  fermentative  oh&nij>ef.  If  alkaline  in  reaction  it  »th^mld  he  made 
scid  with  hydcocltlurie  acid  before  the  test  U  Domineuced  ;  any  ({lucotie  that 
may  be  prei^eiit  fihnuld  be  rfmo%'i'4!  by  fi'rmcntutian  afier  the  urine  htia  been 
lioiJed  with  tlie  acid,  aiid  the  exceas  neutralised." 

For  the  more  eompHcsited  motho<I  originally  suggested  by  Mr. 
Gunmidge,  iu  which  two  separate  reactions  were  employed,  the  iirin« 
til  (ha  second  Injing  first  treated  with  nierturic  chloride,  rcfurfinx'  niiiy 
Iw  made  to  iho  onj;iiiul  Arria  and  Gale  Le«ture»,  1901.  Th«  i-Ialm, 
tliat  liy  u  comiNiriiitoii  of  the  resiiltfi  obtained  in  the  two  ex]>eriiuf  nt«  it 
was  possible  to  distitigiiisli  tiie  particular  fomi  iA  affection — iiiHamtnation 
or  ttuaoiir — of  whicb  ihc  pancreas  vas  the  scat,  is  ditlicult  to  credit,  aod 
now  apparently  altandoned  Vjy  its  author.  In  the  hands  of  its  inventor 
the  pancreatic  ronction  has  given  good  reaiilts.  Other  olitw-rvorn  have  not, 
howovor.  beet)  able  to  claim  eitiuil  sticc<!»>.  Oritici<«nis,  ^kjUi  practical  and 
theoretical,  have  been  sdvanced  by  |)r!'.  Ham  and  Clcland  and  by  Dr.  P.  S. 
tJaldane.     Purthur,  the  teat  itectMsitMU's  n  somewhat  lengthy  and  compli- 


CAted  procedure,  whicJi  can  only  ho  carriwi  out  in  a  laboratory,  so  t]iat  it  if 
not  alvtHys  uvuilablc.  'Ilie  adniini^initioii  of  calcium  salu  lo  the  pAtivnL 
intiirfL'ies  with  the;  (Icxclopiiicnt  of  the  piiiicreutic  reliction  in  the  iiriD& 

Prognosis. — Ovring  to  the  (Uflereiicefl  in  the  severity  of  iiidiviJu/Ji 
it  is  difficult  to  formulate  any  genoi-al  principles  for  judging  of  the  probal 
outcome  of  the  tdfections  included  in  Lhis  group.  Simple  acute 
croatitisi,  3Uch  us  thnt  occiL-tiotmlly  secti  in  munipit,  tends  to  mn  its  co<li 
to  recovery.  Many  aises  of  mild  infection  undoubtedly  roBolve  without 
treabiiietit,  or  lead  lo  chronic  iiidurutioit  of  ibti  glaml.  In  .itnite  infei^ 
(.ions  the  danger  arises  from  suppuration  or  necrosis  of  the  pancrn4i!>. 
iJere  the  danger  is  greitt,  htit  many  9uccei<sful  cases  of  operative  inter 
ference  are  now  rocurdcd.  8(jnic  sLatistics  aru  given  in  the  next  |iarai;i-a[^. 
Cases  apiviiiMitly  maribiind  biivc  been  known  ti)  recover  aftor  0{>eration. 

Treatment. — The  treatment  of  simple  acute  inHamuiatiun  of  the 
pancreas  18  expectant,  apart  from  the  exiatence  of  symptoms  poiniin^ 
to  necrosis  of  tbc  glurtd.  Morphine  must  be  given  for  the  pain,  and 
hot  foinL-iiLi4tii)iiB  may  be  applied  to  the  niHlumun.  Mtik  diet  in  ciuenttal ; 
icu  mny  bo  sucked  or  8i|j«  of  hot  water  given  for  tlii;-at.  Tlie  liowcU  niay 
bo  opened  by  enemas  if  desired.  In  all  grave  cues  operation  is  callinl 
for,  to  pi-o»'ide  for  the  e«c.'i[K:  of  pancreatic  secretion,  pus,  or  bloo^l.  It 
is  well,  pci-))Aps,  to  defer  laparotomy  as  long  08  cixn  »ife1y  be  done, 
Mikuliex'ti  8iati.<itics  ftivotir  a  waiting  policy.  Thus,  o(  4(j  coses  of  acute 
IKiiicreatiti.^  iti  which  of»t^raiii)ii  \v»»  performed  early,  only  9  recorercd ; 
whereas  of  35  ca^es  in  which  it  was  deferred,  18  survived.  Among  the 
cases  which  I  have  coUectcil  38  were  operated  on  for  auppunitive  con- 
ditions, with  L'5  rocovories  and  1^1  deaths;  twenty  for  non-»uppurative 
conditions,  with  9  recoveries  anil  1 1  deaths ;  whilst  in  cases  of  necroeis 
of  the  gland  I  2  openuinns  are  recorded  with  only  3  recoveries.  Little 
OAD  be  learned  from  these  figures,  ax  it  is  difficult  to  cl;i«f!ify  recordt 
cases  into  one  or  other  group.  In  suppurative  cases  opvration  is  indii 
pcnsiihle  ;  I  have  not  found  any  recuni  of  such  a  case  recovering  without 
singical  aid.  The  hi^'h  inort^ility  in  the  case  of  uecroftis  is  e\plnin»l  by 
tlie  «evority  of  the  comlition,  which  is  usually  due  to  a  vindenl  infeotioti. 


Chiionic  Inflammation  (Chronic  luuirstitial  Pancreatitis,  Fibroaw  of 
the  Pancrnna). — Under  this  heading  it  is  eonveiiicnt  t<i  inrlndi*  all  condi- 
tiiiuH  characteriiied  by  an  increase  of  the  libroiis  stii>ma  of  the*  jnncreae, 
whether  thi'v  be  due  to  inflammation  or  to  secondary  fibrosis  conswinent 
upon  atrophy  of  the  glandular  cells,  inasmuch  as  it  is  impossible  in  miiny 
cases  to  decide  after  duitfa  to  which  of  the  two  processes  the  fibrosis  ia 
artrihuijdtlt'. 

Etiology.  — The  causes  of  Bbrosts  of  thf  pancreas  may  be  dirid&l  into 
{1)  infective,  (2)  toxic,  and  (3)  degenerative,  ro-s^ibly  in  These  should 
be  added  (4)  mecfiatiical — fibrosis  resulting  from  interatitial  effu.sion  of 
Mood  :  the  condition  met  with  in  cases  of  old  haemorrhage,  in  which  there 
is  formation  of  sninll  cysts  with  various  degrees  of  surrounding  fibrosis, 
suggests  the  poE^iljility  of  this  mode  of  causation  (nde  p.  273). 
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(1)  No  deBiiite  line  can  be  dmwn  ltt<i.we<-n  t<ul>ncutL>  hiuI  cliruiiic  cues 
of  pancreAtitis.  An  example  of  a  crondition  lyinj;  on  the  liorder-line  may 
be  seen  in  Ji  cHse  recorded  by  Mr.  Moynihan,  of  pancrcatitig  following 
enteric  fever.  Enteric  fever  iH  nut  intn-queiitiy  recoixlefl  in  the  [laat 
hisUiry  nf  ]utient«  BufTcriiig  fnim  dirtinic  }KiiicrouLi[Jfi,  und  in  tliiH  ranu 
the  hni-ini  were  demo iifatra led.  It  ia  nottiworthy  that  the  a<^-hitiniition- 
roactiun  with  1'.  t^phom.*  ia  oft*n  given  by  putienle  suffering  fi-om  .jaundice. 
Trubably  the  B.  f^'  K  the  must  frequent  cuiiae  of  chronic  tidlammuiiatt 
of  tht!  inncreiu).  This  view  in  iiup|>i»rt<.'d  liy  the  cxporimentri  of  Ciirnot, 
who  found  that  an  inviuiion  of  the  jiancreaa  by  thia  organism  occuiTCil 
as  a  result  of  many  forms  of  injm-y  to  the  gland  ;  as,  for  inatunce,  after 
injections  of  li.  ful>friHlayi!i  or  of  lubercultTi,  after  operatioriB  on  the  biliary 
tniet,  and  afl-er  injection  (if  croton  oil  into  the  diiodemim.  The  diroet 
iutrodilction  of  virulent  cultures  of  D.  coH  into  the  duct  of  Wir&ung  caused 
tCMie  hnemorrhagic  inflammation,  losfi  vinilcnt  organii^me  gave  riee  to 
811 1) miration,  whilst  atteuunted  strains  produced  sclei-osia  of  the  pancreas. 
It  is  not  uncommon  U*  find  in  iwricrwwes,  which  ai'c  apparently  quite 
nnrmal,  smalt  rollectionit  t>(  round  cells  lying  just  outside  some  of 
the  smaller  durta ;  thi^se  jjniktlily  re|irtweiit  the  effects  of  irritanta 
(micro -ori^aiitsms)  which  have  poK^ed  out  from  the  ductH  into  the 
surrounding  tissue  of  the  glaml  Such  collections  of  cells  represent 
the  «Uirting-jioint«  of  patches  of  interstitial  (ilirosis,  which  may  extend 
further  and  involve  much  of  the  [janerua^  as  fresh  f[>ei  of  iiillnmmatitm 
ari-se.  Fibrmis  of  the  paneiv.a8  u  not  uncommon  in  congeniial  syphilis ; 
nml  giimmahiUK  infiltration  may  cause  extensive  irregular  fibroMS  in 
the  actpiired  form  of  the  disease.     (Sc8<  p.  310.) 

('J)  Among  toxic  causes  of  chronic  jirniereatitis  the  most  important 
is  jHtjhably  the  abuse  of  alcohoL  In  the  majority  of  caaeti  vi  cirrhosis  of 
10  liver  the  paucruas  is  siiiiultancously  affected  :  thus,  Steiidiaus  found 
panerefLtic  fibrosis  in  1 1  out  of  1 2  cases  of  ciixhosis,  and  Klippel  and 
Lefas  in  every  one  of  8  cases  examined.  Of  G  caM:s  uf  hepatic  cin-hosis 
I  found  only  1  in  wliich  the  pancreas  was  unaiTecied.  The  fibrosis 
in  such  insianccs  is  more  extensive  than  could  well  ho  referred  sololv  to 
luiekwnrd  pressure  in  the  portal  vein,  ami  the  condition  of  the  pancreas 
is  therefore  probably  produced  in  the  name  way  as  ia  the  cirrhosis  of  the 
liver.  The  punci'eas  may  also  be  att'octed  alone  ia  alcoholic  subjects. 
Tiic  chronic  interstitial  jiancreatitis  found  in  cases  of  hacmoi-bromatosis 
is  jtossibly  due  to  the  action  nf  the  Kinie  poison  which  cJUiNen  the  destmo- 
tion  of  litoodenriuiscleR  am)  the  n^Atdting  pi;^ientation. 

The  relation  of  iiancrcatic  fibrosis  to  tuberculosis  ia  at  present  uncer- 
tain. Camot  produced  sclerosis  of  the  pancreas  by  injections  of  uiber- 
culin  and  also  of  tubercle  hidlli,  and  i-econls  some  crises  occun-ing  iD 
compamtively  young  [wrsons,  in  which  fibrosis  of  tht;  pancreas  c^oincided 
with  tiibiTculouH  di.-se!ase  elsewhen>.  In  one  iiiJiU'cnce  the  fibrou's  was 
limited  to  the  Utl  of  the  gland,  which  was  in  coutact  with  a  tuberculous 
^^Lkidncy.  tie  suggests  that  tuberculous  toxins  are  oUminat«^I  in  the 
^^^muicreatic  juice  and  cause  irritation  in  the  pi-ocess  of  excretion.     The 


production  <^  pancreatic  fibro«is  hr  tuherciilous  toxins  is  aupportc«J 
luiliH.  1  bave  met  witb  h  ca^o  of  well-inarkcd  iiiu-i-stiiial  chnii^*  in  tt 
paticrcaa  of  a.  ehiUl  of  i  ycju-s  who  hiid  diwl  of  gononil  tulK-rculoeis ; 
Biich  tit)ri:»>is  h  rme  at.  thltt  age  a|XLi'C  fruiii  syptiiliR,  o(  which  there 
tru  no  eridenee.  In  six  |uncro:isc.s,  however,  taken  from  patients  who 
liad  died  of  pulmonary  tubercuiosin  in  the  Bronipton  Hospital,  I  failed  to 
find  any  distinguishable  Bclorosis. 

Filirofiis  resulting  from  nljstniclinn  of  the  pitiicn'utic  tlurts  is  also 
prohiiMjr  ttixi<j  in  urij^iu,  i\ti(\  i\\n:  to  thn  iit^tioii  of  the  punrrentic  jiiic^  under 
prcsama.  A  very  hirj^e  nnmber  of  oxporimenw  have  britn  performed  to 
elucidate  the  effects  of  ligattirin^  the  p-increatic  ducts,  and  the  great 
majority  of  obaervera  have  found  tihnwis  of  the  gland  to  ensue.  Thiro 
loix  iiijeetod  the  ducts  with  gCHiC  uiid  obtainml  cnrnplott-  tUimsis  of  llie 
whole  pancreas,  and  oilier  ex|)enmenter(i  have  {jroduced  tho  Htmn  effiMt 
witb  fat,  cU,  and  similar  substances.  It  miigt  be  borne  in  mind,  b<>we%'er, 
that  it  is  ditlicuh  in  many  such  cjLics  to  vxuhide  the  avtioti  of  iivict<:ria, 
and  the  JKime  is  Irun  uf  »uieH  of  nnt.unil  obstructMin  in  tbu  Imniati  Miihject. 
Such  a  condition  18  bnmght  about  by  inipiictioit  of  a  ga,ll-»tonu  in  the 
ampulla  of  ^^1t6r,  or  of  pancreatic  calculi  in  the  ducts  of  the  gland,  or  by 
the  prcssiH'c  n|>on  tbeso  of  tumours  arising  cither  in  the  }{lan<l  it«elf  or  in 
the  ducxlcnum.  Mr.  Mayo  Hob«on  suggetitit  that  it  dcjtcnde  on  the 
eoui'so  of  the  bile-duct  whether  chronic  ]>aiicrcalittB  results  from  m\ 
im|>;trt«d  gidl-Atotie  or  not;  a  Atone  lod^eil  in  a  duct  nhich  posse* 
throu;{h  the  pancreas  gives  rise  to  this  affection,  ivhereas  if  the  duct 
be  entirely  uuuide  the  gland  no  aucb  disease  ennuea. 

(3)  Fibrosis  of  the  pancreas  as  a  degenerative  change  is  commun ; 
a  lai-ge  prn]inrtion  of  all  pei*sons  dying  at  n^m  over  40  exhibit  some 
Hclerosis  of  the  |)ani;reas.  Thus,  in  100  uns«lwt«d  cases  d^nng  from 
all  causeii  i-tx.-iminRd  prc\iouRly  to  ]90.'>  1  found  \5  instances  of  more  or 
lesa  marked  fibrosis:  ni  of  these  patients  were  over  40,  and  of  these 
10  were  iifftK'tiL'd  with  ftcliTOsis.  Among  100  unselectud  cases  examined  in 
th«  tiiMt  two  yram  I  fimn'l  tlistinrt  librosis  In  17.  Of  ihfso  10  were  over 
40  years  of  age.  (Of  the  youngei'  cases  2  were  duo  to  congenital 
syphilis,  2  wore  alcoholic  subjects,  1  was  a  aise  of  diabetes.  1  tbe  case  of 
inbcrculoe^is  ulrundy  mtMitton^id,  and  I  a  child  rvith  Hanti's  disease.) 

The  arl-onoH  in  aenilo  lawcs  are  lunully  tht-  scat  of  marlcwl  sclenjsiii., 
and  the  fibi-osia  may  Iju  liiok«l  mjon  <us  aocoiidary  to  almphy  of  the 
secreting  cellis  due  to  deficient  blood-supply.  With  degfiicnitive  causes 
of  tibrojfis  wc  may  perhaps  iuclude  the  condition  produced  by  long- 
continued  passive  conacstion,  aa  in  cases  of  chronic  canliac  failure.  The 
exact  method  of  production  of  this  "  cyanotic  induration "  need  not  be 
discussed  hei*e.  The  Uinds  of  librous  tissue  are  often  studded  with  small 
granules  of  dark  brown  or  black  pigment  denved  from  extntTaeated 
blood. 

The  relation  of  cancer  to  fibrosis  of  the  ixkucrcas  is  of  some  interoat. 
In  cases  of  malignant  disease  the  gland  is  almost  always  the  seat  of  some 
Hbnjsis  which  it  is  natural  to  attribute  bo  obstruction  of  the  ducts,  or  to 
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tho  direct  im'tant  action  of  Che  developing  new  grovrth.  On  the  other 
buid,  there  is  the  possihility  thai  tlip  HItmsis  ia  the  primary  leHinn,  am) 
thiit  tho  iiQW  growth  nriginatuK  in  some  gn)ti]t  of  culU  i«t)Iate<l  by  ihe 
enclosing  meshee  of  the  stroma  {viiU  case  on  p.  .108). 

Ay  and  Ser.— 01  62  reported  caaes  24  occurred  in  persona  between 
30  and  40  years  of  age,  and  33  between  41  »rid  60.  The  youtigcst  was 
a  child  of  <^  (Moynihan).  Syphilitic  fibrosis  is  met  with  in  infants  and 
ex'en  in  the  futiu.  Opie  stAteft  that  male«  ai-e  more  often  affected  (h.in 
females,  btit  I  find  34  caaes  recorded  in  women  us  against  28  in  men. 
Probably  the  sexes  suffer  about  ojualiy. 

Morbid  Anatomy. — \n  tho  majonty  of  coses  in  which  microscopical 
examination  shews  the  pancreas  to  be  the  seat  of  fibroAU,  there  is  little 
or  no  indic:ition  to  the  naked  eye  that  anything  i*  amiu.  The  gland 
may,  however,  feel  unduly  hard,  and  on  aociion  the  lobulation  may  be 
more  marke*l  than  nsual ;  infli\-idiuil  lobules  may  even  be  clearly  visibV 
on  the  surface  of  the  [lancrp-aH  through  it«  [writ^tneal  ciivering.  Tlio  kizm 
of  the  organ  varies  oonsiderably.  in  ftoniu  cases  it  is  much  enlarged 
in  all  directions,  and  it«  weight  is  much  increased  :  I  have  elsewhere 
recorded  an  instance  in  which  the  glaiu!  weighed  just  1  lb,  (4.'>+  grms.). 
In  other  cases  it  is  shnuikon  and  diminiKliud  in  wi-iglit ;  and  there  is  then 
fretiuontly  a  considerable  deposit  of  fat  Ijing  among  the  lobules  :  this 
may  be  compared  with  the  increased  amount  of  fat  found  in  the  hilum 
of  H  granular  contracted  ki'Jney. 

Opie  has  distin^tiit^hed  two  varieties  of  fibrosis  of  the  pancreas, 
aooording  to  the  diatrilmtion  of  the  tibruus  bundtos.  In  the  one  (inter- 
lofaor)  the  increase  of  uontioctive  tissue  Udies  place  V«tween  the  lobe*  of 
the  glflJid,  being  arranged  in  coarse  hands  which  may  he  readily  visible 
to  the  naked  eye.  In  the  other  (int«racinous)  the  arrangement  of  the 
newly  formed  tissue  is  in  a  much  cEoser  me>thwork,  separating  individual 
lobules  and  acini  of  the  pancreas.  Opie  states  that  in  the  latter  variety 
tho  fibrous  tiftsne  is  apt  to  invade  the  istands  of  l^ingerhanA,  and  that  in 
conseipience  dialietes  ia  not  uncommonly  met  with  in  aiich  owes.  A  close 
resemblance  exists  between  these  varieties  of  sclerosis  in  the  pancreas  and 
tho  different  forms  of  cirrhosis  of  the  liver,  the  interacitions  form  corre- 
sponding with  hypertrophic  biliary  cinhosis,  Iwth  in  the  jtrrangement  of 
tbelibt-ouH  tissue  and  in  tbt*  increase  of  hize  seen  in  the  pancreas  as  a  whole, 
and  tho  interlobar  foi-m  being  comparable  vnih  ordinary  multilobular 
portal  cirrhosis  and  accompanied  by  .shrinking  lA  the  iwincreaa.  As  in 
the  liver,  eo  here,  it  in  iniiHiesibIc  to  draw  a  hurd-arul-fatit  line  between 
the  two  forms  of  ^hrosis :  mixed  forms  oocuv,  and  in  one  and  the  same 
pKncreas  a  coarse  distribution  of  the  fibrous  septa  may  exist  in  one  part, 
a  finer  arrangement  in  another. 

In  the  more  acute  cases  of  interstitial  pancreatitis  the  fibrous  septa 
are  richly  celhdar,  consisting  of  rapid ly-gi-owiiig  connective  lissuo  in 
which  many  nuclei  are  visible ;  whilst  in  chronic  cases  the  bands  of 
fibrous  tissue  contain  few  cells.  Tho  origin  of  the  new  tissue  may  W 
ttaoeablo  to  either  the  ducts  or  the  blood-vessels  by  the  more  marked 
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dovelopnieiit  of  fihi-ous  tissue  round  one  or  other  of  these  systems,  but 
in  miiiiy  casfls  this  distinction  ja  not  feasible.  The  pancreatic  cclk  may 
lonk  fairly  noi-m.-il  or  may  bo  shrunken  and  atrophic :  in  some  cases  the 
arrangement  in  acini  becomes  obscui'cd,  and  in  advanced  cases  single 
cells  may  }»  seen  Ijr'ing  in  the  dense  stroma.  The  occurrentte  of  fatly 
change  has  been  alrondy  iiieniir>iicd.  Tn  many  caHSs  of  jmncreatie  fibrocsB 
the  change  is  not  e^jitally  mai-ked  thi'oughout  the  gland.  A  case  has 
alreiuly  been  alluded  to  in  wliich  the  uiil  alone  was  affected  (C'amot). 
Much  niora  ofti-ii  iho  head  of  the  gland  is  the  se»t  of  Rclernsis  ;  this 
pact  of  tliu  panct'c-as  is  then  HUtilltin  and  himl,  forming  a  niHsa  which 
may  oven  be  recogiiisabto  in  Uiin  iiub}i-*ctH  by  [Mi.l[iation  through  the 
abdominal  vralL  This  condition  of  the  pancreas  may  occlude  the  bile- 
duct  in  its  [uuisagc  to  the  duo<lcnum,  and  jatindicc  is  thus  produced 
The  localised  awclling  and  hjittlncss  of  the  hciul  of  the  pancreas  may 
suggest  the  existence  of  a  tumour  and  give  rise  to  an  unduly  gloomy 
prognosis.  Compression  of  the  portal  vein  and  of  the  inferior  vena  cava 
in  a  s^-philitic  case  gave  rise  to  ascites  and  oedema  of  the  legs  (iJrozda). 

Asaociatod  pathological  conditions  which  may  be  met  with  along 
with  chronic  indurative  pancreatitis  are  arteriosclerosis  and  giiinulur 
ki<lnoy,  cirrhosis  of  the  liver,  cholecystitis,  citolelithiasis,  and  chronic 
ciitarrhal  conditions  of  the  duorlcnum.  Cysta  of  the  jMinoreas  may  be 
found  along  with  fibrosis,  and  are  attributed  by  most  writers  to  retention 
of  scuretitm  tiehinil  ohatructifjtw  formed  by  lUc  constricting  bjinds  of 
fihmus  ti»!tue.  TniharL,  however,  lielieves  almost  all  paiicifatif  cysts  to 
be  hcuiniorrlmgic  in  origin  (see  Cysts,  p.  .'lOft).  Suppuration  ami 
hiiemoirhage  may  rK;cur  lu  the  diseasetl  glands,  atul  calculi  may  Iw 
found  in  the  ducts.  Peritonitis  sometimes  exists  over  a  localised  fibrosis 
of  the  jKiricrcas,  r.g.  over  the  enlargtui  hettd  of  the  gland.  The  spleen 
is  occa^iuEially  enlargwl  (ttiiilUiii,  Holwon).  Fat- necrosis  is  only 
rarely  niet  with  in  cases  of  clu-onic  jiftncreutitis  :  its  pitisence  was  noted 
by  ')pic  and  by  Uixford. 

Pathology. — Fadure  of  the  pancreas  to  pour  its  digestive  ferments 
into  the  intestine  should  theoretically  affect  the  absorption  alike  of 
proteins,  of  fata,  and  of  carltcihydrates.  As  a  matter  of  fact  the  digestion 
of  starchy  materhils  seems  to  be  little,  if  at  all,  uiTectcd,  although  the 
subsequent  fate  of  such  materials  in  the  body  is  influent^ed  in  some  cases 
by  the  absence  of  tjie  int^jrnal  accretion  of  the  gland,  or  at  all  t-vents  of 
some  obscure  metabolic  inHuoncc.  The  digestion  of  fats  is  much  impnirtrd, 
as  is  shewn  hy  the  fatty  stools  characteristic  of  chronic  psnci-oatitis.  It 
is  dlllicult  to  distinguish  the  exact  elTectfi  due  tn  absence  of  pancreatic 
juice  on  the  one  hand  and  of  bile  on  the  other :  lack  of  either  ingruiliont 
may  cause  some  ap|>eararict'  of  ftit  in  the  faeces.  A  special  sign  of  d«feot 
in  ste»[)sin  (li}ka!fe)  in  the  inU'stine  ronsista  in  an  altenttion  in  the 
amounts  of  neutral  fat  and  of  soa]M  arid  fatty  acids,  a  much  larger 
pr<)|>ortion  of  the  neiitnd  fat  ajiix-aring  in  the  stuols  owing  to  fnilurM 
in  the  nonniU  pi-uccss  of  sa|>oniticutiou.  Normally  75  per  cent  of  the 
hiecal    fat   is  found    to  be  altered  in    this  way :    in    ]Hincreatic    disease 


only  some  '2&  per  cent  is  excreted  in  the  form  of  fatty  acid.  A«  a 
fiirlhor  i-osiilt  of  the  eame  condition,  it  is  said  chnt  the  stools  in  coses 
of  pAncreattc  diseoee  are  noiitml  or  slknline,  whereaH  in  case  of  defect  of 
l»il«  thuy  are  aciJ  (Monicr).  Thi«  does  not  bold  good  invariably,  for 
the  faeces  in  pancreatic  afToctioiiH  are  sometimos  disnnrtly  jicid  in 
ruaction  (Kolwon).  Failure  in  the  digestive  tn'psin  is  manifested  liy 
defective  <l)ge8tion  of  moat-fibre-s  wliich  umy  itp|ieAr  in  ki-ge  quniititles 
in  the  faeces,  shewing  the  chanicteristic-  etriaLiim.  PiiHsage  of  reciigni»mble 
ct'llidftr  nuclei  in  the  stooU  is  staled  l»y  Schmidt  to  occur  in  tln-so  cii«m(, 
the  pancreatic  juice  being  the  oidy  intestimU  ferment  ca|jable  of  breaking 
up  these  Hlrueliii'OM.  XumiiLUy  snniu  •>  in:r  cent  of  l\\*>  total  nitrngt?n  t-tilccn 
in  tho  food  ap[iejtni  in  the  stools  :  in  |iunuruulic  dtHoatii'  us  much  hs  3|i  |M!r 
cent  may  be  thns  ox».Tat«l.  I'ho  rehition  of  the  panerens  to  fliinieiitai-y 
glycosuria  and  to  diabetes  is  considered  under  the  heading  of  dialietes 
mollitus.  It  i*  rare  for  fibrosis  of  tho  pjuicrcus  to  proceed  to  such  a 
degree  as  to  de^tmy  the  greater  part  of  the  secroiiiig  tinsiic ;  thin  niay, 
however,  occiu'  in  some  cjises,  and  diabetes  will  then  eiiaiie.  Speciiuena 
of  siicb  a  p-\ncrea8  were  kindly  sent  me  by  Dr.  F.  >V.  Mott,  fi-oni  au 
insane  patient  who  died  with  symptoms  of  severe  diabetes  :  scarcely 
any  glandular  elements  were  discoverable  amid  the  dense  fibrous  tissue 
which  had  t^ikuii  the  pliuro  of  the  original  cells.  It  is  siiid  that  the  ishinds 
of  l«in>{t*rhanH  survive  the  i>nlinary  acini  in  cases  of  RbnisJK  produced 
by  li^:iture  of  the  ducts,  and  somotiTnos  islaiirU  are  visible  in  onlinary 
piincreatitis  among  the  fibrous  stnmiiL  The  absence  of  diahctos  in  most 
oues  of  chronic  pancreatitis  has  been  thus  explained.  Opie  found  that 
the  islands  were  afTi^cted  in  the  interacinons  fonn  of  tibroBis,  nnt  in  the 
interlobuhir,  and  iHtliuvcs  diabetes  to  be  aneociattid  n-iih  the  former 
oonditiou.  I  have,  however,  found  much  more  advanced  fibrosis  present 
in  cases  in  which  there  was  no  diabetes  than  in  those  associated  with 
this  miilady  (with  ihe  exci'ption  of  thit  casi:  jnst  ipiou^I).  DialH'tcx  may 
eiuue  after  operation  for  the-  [janercitti*-'  condition  as  in  Dr.  S.  Phillifis' 
case,  or  it  may  disappear  as  the  i-eeult  of  treatment  (ChrziditECr).  In 
many  cases  of  diabetes  no  structural  change  can  be  seen  in  tho  pancreas. 
Clinical  Phenomena- — The  vjist  nmjonty  of  cases  of  fibrosis  of  the 
pancreas  are  only  discovered  on  the-  post.- mortem  table:  it  ia  clear  llicre- 
fori!  that  mild  degrees  of  the  affei^timi  can  nm  their  coui-se  without 
giving;  rise  to  any  cliaracteristic  symptoms.  In  snch  instances  there  hits 
been  suthcient  pancreatic  tissue  left  to  carry  on  the  di^^estive  and  other 
functions  of  the  gtaml.  In  a  compfini lively  small  nuraber  of  cases 
definite  nyniptonis  occur  during  life,  whii;h  indiaite  disea.se  of  the 
|>iincreus.  Soinetinius  tliei'e  is  an  Jieute  oHKet  with  epigastric  [lain  and 
vomiting,  p<]inting  to  subacute  intlamroation  of  the  pancreas  a»  tho  initial 
condition.  In  other  instances  there  U  gradiml  emaciation,  with  increas- 
ing wrakne.isand  signs  of  ]>aTi eremitic  insufficiency.  'I'hi'.sc  consist  of  loss 
of  apiwlitc,  ulNlominal  diHiuimfort,  and  altvration  in  tlitj  chai-Ht-tivr  of  the 
faeces.  The  los.*  of  «p[«iiiie  nmy  amount  to  a  pusiiivc  lojilhing  for  fo<iiI 
(MoynihuD).     Tho  motions  may  be  large  in  amount  and  pale  in  coloiu:, 


almoet  resembling  the  typical  colourlew  evacuations  of  jaundice  ;  ths 
appearance  apart  from  ictenta  wan  pointed  out  by  Claicle  Berrtaiil  ami 
more  recently  by  Mr.  T.  J.  Walker  as  denoting  piincrcatic  dis«as<. 
Chemical  and  microscopical  examination  shewit  the  presence  in  the  stool* 
of  an  increased  amoant  of  fat  and  of  undigested  miiscle-libres  dorivpj 
from  meat.  The  fat  may  be  »o  large  in  amount,  as  to  appear  as  nily 
di-opa  floating  on  T.he  surface  of  the  motion,  or  may  only  be  discoTetable 
by  chdmical  examination. 

M.iny  Biaes  «f  chronic  pancreatitia  are  accompanied  by  recurrent 
attacks  of  qii^stric  pain.  Tlii^  is  severe  in  chai-acter,  and  arises 
ancldenly  without  warning,'.  It  may  Iw  accom|wuiit>d  by  vomiting  of 
bilious  material.  The  atucka  cloaely  simulate  bilia.ry  colic,  but  the  pain 
is  chieHy  I'cferrMl  to  a  point  a  litth>  iilxu'e  rhe  iimbJlicus  and  docs  not 
usmilly  nidiat*  to  tbo  right  shonUIer.  Tho  wuftting  mot  with  in  aism  of 
chiTinic  ^)ancre;itiliB  is  often  extreme,  and  may  give  rise  to  a  suspicion  of 
malignant  disease.  This  may  bo  strengthened  by  the  increasing  Ixxlily 
wenkticsa  by  which  it  is  accompanied,  and  by  the  cartliy  colour  of  the 
skin.  Pigmenialiou  of  tho  «kiri  U  not  common,  but  is  occasionally  seeiL 
SalivnttoTi  occuri'sd  in  one  case  (Kobeoii  and  Cammtdge).  3[r.  Mavo 
llolisnn  lays  fltresfl  on  the  occurrence  of  attAcks  of  shivering  like  agui 
AS  very  charac  tens  Lie  of  chranic  pancreatitis. 

Jaundice  is  usual  in  severe  coses.  It  rony  1>e  iutcrmittent  at  first, 
iMifc  soon  becomes  iwrmanerit  and  deepens  as  time  ]>«R3es.  It  may  he 
aocmnpanied  by  itching,  hlowneH.s  of  tho  piiUe,  ami  menUd  depression. 
Small  (luantities  of  bile-piginentji  may  be  fmniii  in  the  faeces  from  time 
to  time.  Tho  gall-bladder  is  gcncnilly  di&Kinded,  and  may  contain  either 
normal  bile  or  only  clear  mticu.?. 

I'hyHical  examination  nuiy  reveal,  in  addition  to  the  emaciation 
already  dftatiribed,  the  Bxif^teiicc  of  rejiisUnce,  or  of  a  definite  tnmonr,  in 
the  region  of  the  [ancrcas.  As  the  head  of  the  glind  is  iisiially  miwt 
affected,  the  tumour  will  lie  aa  a  niie  just  aljove  and  to  the  right  of  the 
umbilieufl.  The  tiimivnr  may  vanitdi  and  then  reap])var  (.Vnwperger, 
Rirlijig).  There  is  usually  tenderness  on  pi-ossure  in  the  opiga«iric 
or  umbiliciil  region.  The  enlarged  gatl-bladdcr  may  also  be  palpable, 
and  the  edge  of  tlie  liver  is  often  to  1>e  felt  lielo^  the  costal  margin. 
The  Bplecn  is  not  usually  recognisable. 

The  urine  is  not  generally  much  aiTectod.  Allusion  has  alnawly  been 
mada  to  Mr.  Camniidge's  "  [Kincixiatic  reaction,"  but  the  constancy  of  this  is 
doubtful.  A  trace  of  albumin  is  often  discoverftlik  in  snlkacute  case^ 
and  in  chronic  instances  in  which  there  has  been  £^<eAt  diminution  in  tf 
secretory  i)owers  of  the  gland  there  mny  be  glycosuria  ;  tho  lattw 
however,  rare.  Intermittent  glycosuria  was  not«]  by  Allen,  and 
preftent  in  a  case  of  biioniochnimatusiti  with  marked  |>ancn>;itic  tibros 
which  1  have  recurilod  elsewhere.  Malt*:>se  in  oecasionidly  pi-esen 
instead  of  glucose.  Fat  has  been  seen  in  the  urine  (Hpuria)  by  Mr. 
Mayo  Kobson  in  ojie  case,  and  a  case  of  fatty  ascites  recorded  bj* 
Oaultbier    is   attributed  by  this    author   to  'iNincreatic  disease.      Mr 


Caratnidge  foiiml  the  excretion  of  oxalic  acid  increased  in  cHronic 
pancre-atitis,  and  timt  crysUiIti  of  calcium  oxalate  were  oft«n  presuiiL 
in  ill «  urine. 

Dla^osis. — The  diagnosis  of  chronic  pancreatitis  fiUls  into  two  ports, 
viz.  the  recognition  (<i)  of  the  existence  of  some  alTccliun  of  the  {Mncreaa 
and  (h)  of  the  nature  of  the  condition  prc«cnt  The  existence  of 
digestive  disturbances  such  a»  anorexia,  nausea,  constipittion,  or  diarrhoea, 
along  with  prugreseive  emaciation  nnd  increasing;  weakness,  should 
sii^'eHt  the  possibility  of  y>aiicroutic  disoa^e.  A  careful  examination  of 
the  stools  should  then  be  made  for  undigested  fat  and  muscle-fibres. 
Should  these  be  fouml  the  prnWhility  of  the  pimcreas  Ix^ing  at  ffitilt  is 
much  increased.  The  urine  j^honld  then  Iw  examined  by  Rfr.  Canimidgo's 
method ;  and  whilst  the  absence  of  the  characteristic  reaction  is  probably 

rjo(  little  importance,  the  discovery  of   the   crystals  will  at  ull  events 
jngthen   the  grounds  for  a    paitivo  diagnosis.     OlytOBuriii  is  con- 

'firnint4)ry  evidence  ;  its  al«ence  is  nf  no  vidiie  as  a  negative  indication, 

In  all  case*  of  iwreistenl  jaundice  the  possibility  that  the  pancreas 
is  the  seat  of  disease  must  be  considered.  Other  causes  of  such  a  con- 
Hitinn  ore  iinii!i<;t4>d  gnll-stoncK,  slrlcturo  of  the  bile-dnet  (simple  or 
nudignant),  ami  diseases  of  the  liver  (cancer,  biliary  cirrhosis).  These 
hkst  are  generally  accompanied  by  oonstderabio  enlargement  of  the 
liver.  In  the  case  of  gall-stones  there  is  usually  an  abrupt  onset  with 
ite  radiating  patiL  The  attacks  of  pain  met  uith  in  chronic  pancrcati9 
se  may,  however,  closely  resemble  tliie.  It  is  stated  that  impaction 
of  Jt  g!dl. stone  in  the  coninirtn  duct  is  almost  invariably  fuUowod  by 
shrinking  of  the  gaU-bladder,  whereas  in  jaundice  due  to  other  causes 
the    gall  -  bUdder   is   generally  distended.     (Courvoisier's    law,    B&rd- 

ppic  syndrome.)  The  existence  therefore  of  a  |>alpable  tumour  in  the 
^on  of  the  gjtll-bladder  is  against  the  presence  of  nn  impacted  gall-stone. 
A  gradual  onset  of  jaundice  is  in  favour  of  pancreatio  disease,  if  such 
f  ondiiions  as  simjile  catarrhal  jaundice  can  bo  excluded. 

When  the  existencd  of  some  affection  of  the  pancreas  has  been 
rendered  probable  on  such  grounds  as  have  just  been  indiciCted,  the 
question  arises  as  to  the  exact  cunditian  which  is  causing  the  symptoms. 
Not  only  chronic  intonsttlial  pancre^ititis,  but  aUo  cancer  of  the  luncrusA, 
is  cAjMble  of  giving  rise  to  this  train  of  phenomena — emaciation,  weak- 
ness, jaundice,  fatty  stoo]&,  and  a  puJpable  tumour  in  the  epigastric 
region.  In  many  chaos  diagiia^is  i^  impoiwiblo.  The  age  of  the  |HLlient 
may  bo  of  im[)onauuv,  cancer  tieing  unusual  in  persons  under  forty  years 
of  ago.  Acute  pain  is  not  common  in  this  disease  in  its  early  stages, 
w*hereas  attacks  of  pain  are  frequent  in  pancreatitis.  1'hc  larger  the 
tumour,  the  more  likely  is  ii  to  l>o  uuUignant ;  rapid  growth  or  alteration 
in  consistency  woiJd  fn^'our  the  same  diagnosis.  Mr.  Kobson  and  Mr. 
Caminidge  stat«  that  the  prO|)Drtion  of  fat  in  the  st^iols  is  greater  in  cases 
of  cancer  (averaging  77  per  cent)  than  in  simple  chronic  pancreatitis 
(average.  6U  per  cent).  In  biliary  obstruction  alone  the  absorptioif  of  fat 
is  much  less  defective  (see  also  Cancer  of  Pancreas,  p.  306). 


Several  special  tests  have  been  deHsed  to  ascertain  the  functional 

condition  of  the  pancreaa  Thus:,  Sahli  recommends  the  administntion 
of  iodoform  in  glutoid  capsules  hardened  in  formalin,  this  mnterial  not 
being  dis.^o1vei]  1>y  the  gnstn'c  juice  :  if  iodine  does  not  nppear  in  the 
urine  witbin  six  to  night  hours,  the  pancreas  is,  he  considera,  defective. 
The  vahio  of  the  proccrjiiro  is  doithtful :  defect  in  the  motor  function  of 
the  stomach  may  obviously  give  rise  to  mistakes,  and  sometimes  in  norraal 
pei'donti  the  appfaraiico  of  the  iodine  in  the  urine  is  delayvfl.  The 
GxiBt«nce  of  alimentary  f^lyctiBuria  him  Thh^  flnp|iofle(l  ft  point  to 
pancreatic  insufficiency.  To  invextijjale  the  f]ne8tioii  of  its  preaenoo  in 
any  case,  100  grams  {itbout  Sj  oz.)  of  grape-sugar  are  administervd,  and 
sugar  is  looked  im-  in  tlie  urine  during  the  next  twent-y-ibur  hours. 
Tbia  phenomenon,  however,  is  not  at  present  satisfactorily  cstablislied 
sa  a  sign  of  pancreatie  insiaffieioncy.  In  order  to  make  certain  of  the 
existence  of  cxcesa  of  fat  in  the  stools  it  is  well  to  put  the  patient  on  a 
diet  containing  a  definite  quantity  of  fat,  as  healthy  persomi  may  pass 
some  amount  of  fat  when  Hvitig  on  a  dlc-t  containing  loo  much  of  ihift 
substance.  For  thin  purpose  special  iliots  arc  employed  :  thus,  GauUhier 
gives  100  gram*  of  lireail,  00  gnnna  lean  beef,  20-^0  gianif*  butler, 
300-500  cc.  milk,  and  100  giams  potjitoes  for  a  test  meal,  whilst 
Baumstark  recommends  1^  litres  of  milk,  100  ^ams  rusks,  2  eggs,  50 
grama  butter,  12.'i  gnims  minced  beef,  1900  gniras  potatoes,  and  80 
graniH  oatmeal  aa  a  tlay's  allowance- 

For  the  performance  of  Schmidt's  tost  for  failure  in  digestion  of  nuclei, 
tittle  cubes  of  beef  are  prfljuireii,  which  are  hanlened  in  aluohite  alcohol 
and  kept  in  spirit.  They  arc  administered  in  little  silk  bags,  which  are 
sought  for  in  the  stooLi.  In  order  that  ibo  test  may  be  fair,  the  nmterial 
must  not  remain  in  the  alimentary  canal  mni-e  than  thirty  hours:  on 
the  other  hand  it  must  not  be  unduly  huniwl  through.  Sections  of 
the  cubes,  whon  reeovered  from  the  faeces,  must  lie  cut  and  stained  and 
exaiuiiir*!  with  Ihu  mi^Tf (scope. 

Prognosis.— Chronic  pancreatitis  is  a  rare  cause  of  death  dirootly. 
bill  it  is  not  unlikely  to  leiul  to  diabetes  imil  thus  prove  fatal. 
Con&cquentlj*  it  is  important  to  retievo  the  condition  as  soon  as 
possible  >Jcforc  irreparable  miachief  has  been  done.  Of  the  exact 
proBpeota  of  relief  by  surgical  opcniiion  it  is  difficult  to  spoak 
dogmatically.  Of  reconled  ca^^ea  the  great  majority  have  been  succ^afnl 
SO  far  as  immediate  results  were  concerned.  Thus,  I  find  3A  cases 
of  operation  for  chronic  pancieatitis  recortied,  with  29  recoveries  and 
G  deaths.  The  iigurca  arc  prolwibly,  however,  misleading,  as  succeasfnl 
easea  arc  likely  to  be  published  and  unsuccessful  issues  consignwl  to 
oblivion.  In  one  of  Mr.  E.  Owen's  cases  the  abilnmen  was  O|>oiietl  and 
nothing  further  done  ;  yet  the  patient  recovered  speedily.  In  hia  8«cood 
case  the  immediate  result  wns  Bucce^sfnl,  but  the  patient  was  subeequonily 
ro|)orlc(l  as  not  doing  well.  Arnsporger  :m(l  Dr.  Phillijw  1>nth  record 
instances  in  which  death  took  jilace  a  yt'ar  Inter,  and  in  Itttrth's  cn««  a 
second  operation  was  nocMsary  and  proved  fatal  from  unconti-oUable 


VDDitting.     Diabetes  may  follow  in  spite  of  operation  if  the  paiicrwis  bo 
extensively  diimoged. 

Treat menu^Tho  great  question  in  regard  to  the  treatment  of  chronic 
pancreatitis  ia  that  of  thcfutvJMbility  of  Kiirgicul  init^rfuretico.  Tlio  class  of 
cose  in  which  rho  qiicsrion  of  o|>(traLiori  arises  is  thni  in  which  there  is 
loii;t;-con tinning  jaumlioe,  nn<l  here  cho  coiulltion  present  may  be  oitlicr 
chronic  pancreatitis,  cancer  of  the  head  of  the  glnnd,  or  impacted  gall-stone. 
In  ovory  case  of  continued  jaundice  in  which  there  is  a  possibility  that  the 
CBtiae  of  the  condition  in  an  inijuicretl  ^ill-ittoiie,  oi>cTntion  is  certainly  the 
|irO|ier  ciainio  t<t  adiijiU  Tlie  ipujst iini,  however,  ntmiiinH  as  Uf  the  correct 
procedure  in  comk  in  which  chronic  (HLncruiitltiit  is  n^uo^iii^ed  to  be 
pn»ent  It  is  certain  that  this  condition  may  subside  without  inter- 
ference, as  in  Mr.  K.  Owen's  ciiflc.  in  which  the  abdomen  was  opened 
and  closed  again  without  ititcrforuncs  with  tiie  luirrrruui  or  bihi-pajituiges. 
At  the  samo  time  it  ia  clear  that  the  obKLructioa  cauuri]  by  enlargctmmt 
of  the  pancreas  may  be  prolonged  for  an  indefinite  time,  and  that  (hn-jng 
tbJ9  period  the  patient  is  likely  to  be  passing  into  a  more  and  more 
emaciated  and  dobilitaK^iI  atatc.  Operation,  on  the  other  hand,  oilers 
th«  prospect  of  a  much  more  rapid  recovery,  and  the  actual  risk  nm  ia 
not,  in  skilful  hands,  very  great  (see  p.  2Gj),  Again,  if  cancer  of  the 
pancreas  be  present  the  \iltimate  fatal  isKiie  is  certain,  and  in  the  most 
unfavourable  event  ofwration  can  but  forestjdl  it  by  a  few  weeks.  In 
judging  of  the  time  at  which  operation  may  therefore  be  advised,  It 
must  be  borne  in  rnind  that  it  U  nr)t  very  unusual  for  jaundice,  even  in 
lose  favourable  amen  which  are  usually  claiiu^od  as  catjirrhal,  to  l:u<t  fur 
avenl  weeks  before  it  clears  up.  Hence  patience  must  f-e  exerciaed. 
The  duration  of  waiting  mtut  vary  in  different  cases  according  to  the 
ribate  of  the  patient,  but  not  less  than  six  weeks  should  be  nllnwe^l  to 
lapse  if  tliert!  Is  nn  mjiid  loss  of  strength  anil  weight  or  other  ti^'m^itomii 
of  dangerous  toxaoutia. 

If  operation  be  decided  upon,  two  procedures  are  available.  The 
sim[»lc3t  method  of  draining  tlic  biliary  jiassages  is  by  the  creation  of  an 
c\1>ei-nal  tisttda  (chnlceysttiSttjmy) :  thi»  has  the  advantagt^  fd  fiu^ilily  and 
otmiiarative  freedom  frirtu  rlKh,  but  is  open  to  the  thcoivtieal  objiiction  that 
the  opetnng  may  clo^e  and  leave  the  patient  as  badly  off  as  before.  The 
tltemativc  procedure  is  the  formation  of  a  permanent  pasMge  between 
le  gall-bladder  and  the  intcatino  (cholccystenterostomy).  This  involves 
Pa  more  serious  operation  and  consetpK-ntly  greater  risk.  Instances  are  also 
roconlod  in  trhich  the  artiHciid  opening  has  closed  up  in  course  of  time. 
No  general  rule  can  be  laid  down  as  to  the  cotnparative  values  of  the 
two  nuethoda,  which  must  be  determined  by  the  oporawn"  in  individiial 
r-CMes.  Mr.  Mayo  Hobson  rocommenils  the  more  radical  treatment. 
Tary  favouniblo  results  are,  however,  repifrtetl  after  the  simpler 
procedure,  and  as  thcr<^  is  n^aaon  to  hope  that  the  inflammatory  condition 
the  pancreas  will  subside  fairly  rapidly  when  drainage  has  been 
fected,  the  li«bility  of  the  cxtenial  fistula  Ut  f\me  up  earlier  does  not 
am  a  serious  contra-indication  tu  thi^  upunititm. 


iu  dues  due  to  syphilis  appropriate  treatment  with  mercury  and 
itxiide  of  potasaium  may  prove  effective,  as  in  a  case  of  ChrxcUizcr*. 
Otherwise  meaauroa  should  be  adopted  to  eubduo  any  duodenal 
catarrh  which  may  be  maintaining  inflammation  in  the  paiieraaiic 
ductj ;  salicylate  of  bismut-h  is  a  useful  remedy  for  tliia  purpose, 
and  urotropine  may  be  ^ven  with  a  \iew  to  disinfecting  the 
biliary  passage*.  To  improve  the  digestion  preparations  of  the 
I«iiici"ena  may  be  employwl.  Good  remdta  were  obtained  by  Fie*  (186*) 
in  a  ciuie  of  diabeten  ivitli  fatty  stools  from  the  lulniiiiistration  of  fresh 
pancreatic  tissue.  Weintraud  employed  jiancreatin  with  advantage,  the 
digestion  of  meat  being  improved,  whilst  that  of  fat  was  little  influenced. 
A  moro  recent  prepamtion,  pancreon,  in  which  the  [Uncreatic  extract  is 
combined  with  tannin,  ^u  hk  to  be  ineoltiblo  in  the  gastric  juice  but 
liberated  in  an  alkaline  medium,  seems  to  offer  some  advantagea. 

AFFKcnoNSOFTHE  IsLAXDA  OK  Lanokrilws. — It  may  l>e  convenieni 

to  group  together  the  affections  to  which  the  islands  of  Langerbnns  are 
liable.  The  origin  and  nature  of  these  fomiattonH  cannot  lie  here  diacUHsed. 
They  are  said  on  the  one  hand  to  arise  (levoli)pm  en  tally  from  the 
pancreatic  rudiments,  but  to  take  on  special  characters  at  an  early 
period.  Od  the  other  hand,  the  appearances  which  they  present  in  the 
human  pancreas  suggest  that  they  are  continually  being  formed  from  the 
accreting  cells.  Ljiguessc  holds  that  they  can  change  back  again  into 
Acini.  TTie  peraietence  of  the  islands  in  cases  of  fibi-osis  and  fatty 
degeneration  of  the  puncrcas,  due  to  ligature  of  the  ducts,  is  remarkablo  ; 
but  the  possibility  that  such  acini  aa  persist  take  on  the  appearance  of 
islands  n\U8t  at  least  be  considered. 

The  most  cliaracteristic  morbid  change  in  the  islantls  of  Langerhans 
it  the  hi/ulinc  tlrrfewmttivn  whicli  hafi  l)een  de8cril:icd  as  occurring  in  them 
in  cases  of  diabetes  melliius.  The  walls  of  the  capillary  vesaels  forming 
a  me«hwork  in  the  island  become  swollen  and  homogeneous  in  appear- 
anoe»  and  iha  cells  of  the  island  disappear  proportionately.  Opie 
daaerihos  the  change  as  extending  into  the  «'ells  of  the  jshuids,  many  of 
which  are  converted  partl-dly  *yr  almost  entirely  into  hyaline  material. 
In  earlier  stages  indivi'liud  celU  may  contain  {)articlas  of  hyaline 
matter.  The  change  thus  closely  resembles  that  in  amyloid  diseaae. 
The  condition  is  lurc  in  ilialietes  and  it  is  doubtful  whether  it 
occurs  apai't  from  this  discusc  :  it  is  said  to  do  so  by  Carnot  and  uthens. 
It  does  not  seem  certain  that  all  forms  of  hyaline  change  in  the  islands 
are  in  reality  one  and  the  same.  Homogeneous  masses  produced  hy 
degeneration  of  the  cells  of  the  island,  and  presenting  a  hyaline  appear- 
ance, are  met  with  in  connexion  with  arteriosclerosis,  and  hyaline  masses 
of  extravasatfid  blowUlot  also  occur. 

Punctiform  haeimrihaga  into  the  islands  are  <]uite  common ;  I  hav« 
found  them  in  &.;me  5  per  cent  of  the  cases  which  I  have  examined, 
ami  a  mt>i*c  extended  investigation  wonM  probably  have  revealed  other 
iitstauces.      Ftdty  detfeiteratvm  of  Islumls  xa  not  often    ntcogrn'sable,   but 


in  one  or  two  instances  I  have  seen  a  round  vacuole  in  an  island 
I'deorly  represeniiDg  a  dissolved  globule  of  fat.  f'ncaolatvm  of  the 
lUnds  has  been  described  as  one  of  the  conditions  met  with  in 
dijibetes,  but  the  arrangement  of  tLc  insxilai*  cells  vui'ies  so  much  in 
different  specimens  ihat  it  is  difficult  to  fix  definite  limits  Wyond  wiiicU 
8  of  textura  becomes  patholo^cal.  Sofamidt  has  recoitlod  a 
esse  in  irhich  the  islands  were  the  seat  of  a  sniali-celle<l  intikration, 
the  rest  of  the  pancreas  being  unaJTected ;  this  appears  to  be  a  unique 
observation.  Ssobolew  found  in  n  case  of  diabetes  a  hypertrophy  of 
some  of  thy  islands  of  Langerhans,  whicTi  he  regarded  as  comjiensatory 
for  the  disapj>earaneu  of  many  of  the  olhor  islands  which  had  tiiken 
place.  These  cell-groups  are  usually  numerous  and  large  in  children ; 
they  are  said  to  undergo  enlargement  in  infective  diseases,  though  1  have 
not  been  able  to  satisfy  myself  as  to  this  etfect.  Ciuiiot  states  that  the 
isUnds  are  increased  in  jKtisuiiing  by  arsenic  and  phoa|ihuru&.  In  noniial 
circumstances  they  vary  greiitly  in  size  and  shape. 

tt  is  not  very  uncommon  to  -6nd  gi'oups  of  eight  or  ten  islands  lying 
;ether  in  the  nu-sboa  of  a  filjruus  rciieulum :  aomctimcs  fifteen  or 
'twenty  arc  thus  nmmged.  Th(»e  groups  often  contain  a  certain  pro- 
portion of  alveolar  spaces  lined  with  columnar  epithelium,  which  seem 
eitiier  to  represent  islands  which  has'e  degenerated  into  this  condition  or 
outgrowths  from  the  ducts  which  are  destined  to  develop  i^ito  islands. 
In  other  cases  groups  of  channels  with  columnar  lining  cells  occur,  at 
first  sight  resembling  very  closelt*  the  adenomas  met  with  in  tho  breast. 
They  usually  lie  in  the  neighbourhood  of  ducts,  and  in  one  cnse  1  was 
able  to  trace  the  origin  of  a  system  of  tubular  outj^owths  to  a  lai^e 
duct.  As  the  pancreas  originally  develops  by  the  budding  off  of  tubidar 
outgrowthfi  from  the  primitive  ducts,  tt  seems  probable  that  the 
"adenomatous"  formations  may  rHj)rcsent  attempts  at  reproduction  of 
iduUr  tissue, — of  whii:h  |Ki8sibly  ii<Iuiids  may  be  a  clevelopnunital 
or  at  all  events  a  new  formation  of  ialaiiUs.  Hcrxbeimer  speaks 
of  new  formation  of  iskmln  from  Hmall  dm-ts  us  cbaratrteristic  of  diabetes. 
Faboezi,  as  the  result  of  ii  ^uidy  of  several  uibos  of  carcinoma  of  the 
IMtncreas,  concluded  tluit  this  ufleetion  may  origitiata  in  the  ishmds  of 
Langerhans,  but  the  illustrations  given  in  his  paper  are  not  conclusive, 
and  his  news  have  been  opposeii  by  Koitmnnn  and  by  Orimaui. 
Sauerbeck  in  one  case,  which  tippcMrs  to  have  been  a  jKiiliological 
ourioeity,  found  metastatic  deposits  from  a  mammary  cancer  lying  in  the 
islands.  Nichols  hiis  described  an  adenoma  arising  from  lui  island,  and 
a  similar  formation  m-as  found  by  Helmholz ;  in  the  latter's  cise  the 
)wth  consisted  of  anastomosing  masses  of  cell.*,  resembling  those  of  the 
^islands,  lying  in  a  stroma  richly  supplied  with  capillaries.  The  groVi-th 
was  aliout  5  mm.  in  diameter. 


Atkophy. — Some  degree  of  atrophy  of  the  secreting  cells  of  the 
pancreas  is  prolmbly  common  after  middle  agf,  and  precedes  the  fibrosis 
idy  described  as   representing  a  utmilo  change.     In  starvation  tho 


celU  of  tho  gland  become  srnnU  and  shrnnken,  even  the  nuclei  feeing^ 
ditninifilied  in  eizo  according  t^  .rnruteky,  and  a  somewhat  similnr^ 
atrophy  miiy  be  seen  in  some  cases  of  advanced  arteriosclerosts  and  in 
infuntilo  niarasmua.  As  in  otber  organs  fatty  change  often  accompanies 
the  WHsting.  Hansemiiiin  dJatingiiished  two  forms  of  litrojihy  of  the 
pancreas  :— (0  simple  wiiatiiig  of  the  cells  of  the  iunni,  and  (5)  atniphy 
with  concomitant  li)>roHiR.  Tiio  fii'st  m'CiirK  in  caflee  of  gononil  faihiro  of 
nutrition  and  may  ho  catlod  "  cachectic  atrophy."  The  pancreas  thus 
affected  presents  a  rotmdod,  almost  cylindrtcal  form.  an<l  in  of  normal 
consisti'ncy.  It  is  e;i9ily  i<i!]Kiral>1u  from  Hurmuridttig  stmcturua,  and  hcnco 
can  1)0  rtuidily  remuvtxl  fniin  thi;  body  after  death.  'Die  cells  juiil 
lol>ule8  are  ahrimken,  but  the  gland  i»  not  pigmented  or  fibrotic.  In 
the  second  form  the  pancreas  is  eoft  in  consistency  and  dark  in  colonr. 
U  i»  ftattvnod  fram  before  Imckwnrds,  and  iii  tirnily  adherent  to  KurrouTxi- 
ing  atnicttinvM.  The  gland  ii*  iKtnetraied  by  an  increased  anioimt  of 
fihrous  tissue,  amd  Lhei-c  may  bo  ovidonco  of  cellular  proliferation  ur 
intiltration  in  the  pre>«enc6  of  an  increase«l  number  of  round  cells.  ThJft 
Jfitter  form  of  atn>phy  is  associated  wiih  diabetes.  Tho  cooditiou  i» 
iiomewhnt  analogous  to  that  found  in  the  granular  contracted  kidney, 
which  is  likewise  often  clQ.8oly  adherent  to  surrounding  pnrt«.  Both  aro 
of>*n  aiwociated  with  artorioBclerotic  changM.  In  two  casAS  of  dial»et«»J 
meilitos  occurring  in  young  persons  (l)rothcrB)  1  found  marked  atTO|>hy 
of  the  pam-rciisfls,,  tho  gland  weighing  in  on«  case  1 J  oz.  and  iti  cba 
other  1  or..  In  one  case  there  was  no  apparent  increase  of  fihroiis  tissiip, 
in  the  other  a  very  insigaificant  amoiuiL 

Fattv  Chasok. — The  existence  of  some  amount  of  fat  among  the 
lobules  of  tho  pancreas  is  very  common,  if  not  almost  invariable,  in 
persons  over  forty  years  of  age.  Hence  it  is  difficult  to  fix  a  limit  ahove 
wliic-h  fattv  change  may  Jw  considere*!  ]iathnlf>ginil  in  JttiinunL  In  100 
glandu  fn>m  lunsei^iiLivt)  (iiiisiilntvLcd)  tirdnipsiua  I  found  well •  ni.-u'ki'd 
fatty  change  ten  tiniet>.  ArtcriosclerOMS  in  a  common  accompanying,  and 
prohably  causal,  condition.  Some  degree  of  tibrosii*  is  also  frettueot 
along  with  the  stLvitosis.  in  obe^e  ]K>r4<.>ti»  tho  gland  is  usually  |}eiio- 
traled  l>y  layers  of  fat  lying  between  the  lobules,  and  in  advanced  ciiscs 
almost  all  ihe  secreting  ttasue  may  lie  replaced  hy  fat.  In  ponie  cases  uC' 
dial^eces  fatty  change  of  the  pancreas  has  been  the  sole  recogniBable 
affection. 

Amyloih  CiiAxiiK  h  frequently  demonstrable  in  the  Mood-vcuols  of 
the  [uincrcns  in  cases  of  generalised  amyloid  disease ;  of  3  cases  upon 
which  I  made  necropsicis  it  was  present  in  ovory  one,  when  examined 
microscopically  after  staining  with  gentian  violet.  The  change  is  not 
often  sufficiently  advuriccd  in  this  organ  to  be  recognisable  with  the 
naked  eye  or  to  .alfect  the  general  consistency  of  the  gland. 

ProMKN'TATioM.— Depoaits  of  small  iiarticles  of  dark  jMgmcnt  ttre  not 
uncommon  in  the  |KUicreases  of  thoM  who  have  died  of  cai-diac  faihire. 
They  lie  in  the  connective  tissue  and  are  moat  marked  in  the  neighbour- 
faoml  of  l>lootl-vcs.scls.     The  pigment  represents  the  remains  of  haemo- 


globin  derived  from  blood ■coq>uitclefi  which  have  escaped  From  tho  vessels 
owing  to  piwt  cnngeation.  In  the  fliscftso  known  as  haoniorlirnmiitOBia  or 
lirniiz4!(l  iliaWtt's  tho  piincreaH  nsy  well  as  the  liver  iiiid  othi'r  or^aiiK  itiiiy 
be  tho  seat  of  a  dflposit  of  pigniont.  Two  spparato  sulj^lancea  have  been 
identified  by  Auachcr  and  lApicqiic,  a  brown  material  which  contains 
iron  and  14  wiid  to  be  ferric  hydntto.  and  n  bhck  siilM^butco  whicli  is  free 
fmm  irqiii  nnd  may  lie  a  melanin.  The  jmii'Ci-eaA  in  tItiM  disease  is  filiroiia 
and  tho  liver  is  usually  ctri-hotia  Tlu'  ■•niiditi'CMi  is  prohaMy  a  toxaemia 
with  destruction  of  th«  red  i-or|niecIes  of  the  Mood. 

Cloudy  Swelling:  ur  granular  degeTienitiuii  is  found  in  tho  cell»  of 
the  pancreas  aa  in  otbor  ui^ns  afLer  death  from  infectivo  febrile  diseaeea 

Fat-SBtbosis. — The  first  corajileto  description  of  this  condition  was 
given  by  Balser  in  1883,  though  the  phenomena  had  been  observed  pro- 
rioiisly  hy  .Schmidt  in  1818,  and  after  him  by  Kolcitimsky,  Vircliow.  and 
others  :  indeed,  Tnibart  traces  a  referonoe  to  this  necrosis  in  the  writings 
of  Oreisel  in  1G73.  The  pathology  of  the  condition  was  cyiitifitlly  Inves- 
ti^ttxl  by  lAngerhan.t  In  1890.  In  recent  yeant  valnable  light  haji  been 
thrown  on  the  origin  and  nature  of  tlie  condition  by  the  experimental 
investigations  of  Uildcbrand,  Dcttmer,  Kiirte,  Williams,  and  Flisxner 

Drxnijiiiim. — In  a  well-marked  chrb  of  disaCTninated  fat^nectnisiH  there 

are  t,««n,  on  o[H;[iin^'  the  iibdomen  cithtT  i1iirin>;  life  at  a  surgical  opera- 

■lion  or  at  an  autopsy,  scattered  over  the  peritoneal  surface  a  ntimlwr  of 

Ftmall,  op*U|ue,  whltisli  point*  or  upeckn.     These  vary  in  size  from  0*5  to 

5  mm.  in  diameter,  and  may  be  arranped  in  groni»  or  liu(«.     Thuy  are 

usually  most  numeroua  in  Uie  fal  of  the  mBsenU'rv  »ni3   iu  tho  rutro- 

I>eriu>neal  fal.  smund  the  pAnrreits.     Not  itifrL*<^nent]y,  on  inci.sing  the 

iwn«re.'i«,  white  poinUi  are  discoverable  among  the  acini  of  the  glund, 

even  when  none  are  discernible  in  the  Burrounding  parts.     Oecasi'mnlly 

Uie  snudi  while  an-^nn  coatej^e  into  largor  [miU'Iu'R,  and  rarely  large  Tnasses 

of  flit  undergo  necMMis   rn  ■sntiffr.     On   nudciiig  a  section  of  one  of  tin* 

Bmall  nrcaft  with  a  knife,  it  ik  si-i'ii  iliat.  i\ns  process  extends  a  little  way 

below  the  ^lu'face,  being  hounded  by  a  semicircular  arc  on  ita  deep  asjject. 

The  opaque  material  is  cheesy  or  soapy  in  consistency,  and  can  be  readily 

i«:ra[ied  out  with  the  lip  of  the  knife.     The  necrosed  imtches  are  usually 

lharplydefine<I  and  appenromhcttdcd  In  normal  fal.    In  Rnmo  curcs, however, 

tlieyare  ftiu-roiiniled  by  «  red  zone  of  liaemorrliage.      Microscopically,  the 

central  portion  of  a  necrosed  area  consists  of  structureless  debrisi,  many  of 

the  gmnuies  of  which  stain  <lceply  with  hacmatoxylin.     Outride  iiii«  is  a 

7x>ne  of  cells  almost   completely  destroyed,  their  placea  being  occupied 

!»y  shninken  remnanla  of  their  capsules,  or  hy  hyaline  masses,  round  or 

I  Angular  in  shape.      Thcte  mai»eK  disKolve  in  sulphuric  acid,  leaving  a 

ll^nular  residue  of  calcium  sulphate ;    they  consist  of  a  compound  of 

calriuin  with  fatty  acid  (c.ilcium  stearate.  nicatc,  etc.).     At  tho  ]»cnphory  of 

tlte  aruJi  arc  culls  with  granular  ouitcntR,  many  of  whiuli  cutitaln  sheaves 

lOr  stars  of  nt'Ctlle-shnpcd  erystals,  somewhat  resembling  those  of  tyrosine. 

iBtranda  of  connective  tiasue  run  through  the  necrosed  muss,  and  similar 


buiiiJlos  mny  form  it$  toimdarios.     The  6Urrouitding  fat  may  be  found, 
infihi-utcd  with  red  blood-coipHBolos,  or  aggpegations  of  leucocytes  ni.iy  he' 
BMQ  at  the  margin  of  the  necrosed  tissue.     The  latter  often  contain  par- 
ticles of  fft.t  or  of  CHkitim  salts  of  the  fatt}'  acidit.     A  special  Btaining- 
rcAction  for  fat-necrosis  n-as  devised  by  Bonda.     The  rengetit  is  tltat 
employed  by  Weigert  as  a  mordant  for  neuroglia,  and  consists  of  a  solu-j 
tion  of  co|)]>er  acetate  and  chrome-alum  with  acetic  acid.     If  portions 
necrotic  fat  are  stained  with  this  dye  they  are  coloured  a  vivid  green,,! 
"as  if  smeareil  with  %"enJigns,"  while  the  nomuil  tissue  iu"ound  presenW"^ 
only  a  faint  greyish-green  tint.      The  colour  dc})endH  on  the  intomctinn 
of  co]ipor  acetate  with  oleic  uutd.     Betulu  and  his  pupil  Liepniann  hold, 
that  the  reaction  ia  chaj-acteristic  of  intra-vitam  necroses,  but  Thor 
poinjts  out  that  nothing  more  than  the  presence  of  free  oleic  acid  or^ 
calcium  olcato  h  indicated,  and  tluit  fat  digested  by  post-mortem  action 
of  jKiiicreatie  juice  will  give  the  samv  colour. 

Etiology  and  Pathology. — ^fuch  controx  ersy  has  taken  place  as  to  the 
causation  of  fat-necrosis  on  the  one  hand,  and  as  to  its  relation  to  accc 
ponying  clinical  phenomena  on  the  other.     BaUor,  who  first  noted  tb4^ 
condition   in  fat  subjects,  originally  held  that  it  was  a  direct  result  uf 
oveixn:>w'th  of  fat,  some  portions  of  the  hyportropbied  adi|x>Be  tissue  fkil"-- 
ing  to  I'eceive  adeqtuite  nourishment,  and  conHerinently  undergoing  necrtwtLd 
The  investigations  of  Langerhan*  first  brought  to  light  the  essential  nature 
of  the  process  at  work,  namely,  a  saponili^ation  or  splitting  up  uf  the  fat 
inU>  ilB  conBtitiient  elements,  glycerin  and  a  fatty  acid.      A  fcrmenti»toap- 
stn  or  Upiuie,  being  kriuwn  to  exist  in  the  [jancrcatic  jniue,  it  wna  natural 
to  associate  the  necrosis  with  this  agent.     In   favour  of  this  exi>lanatiou 
are  the  facta  that  fat-necrosis  is  often  seen  in  the  substance  of  the  paacreuj 
when  it  is  absent  elsewhere;  that  in  ca^cs  of  disseminated  necrosis 
lesion  is  uo»t  marked  iii  thu  iieighbou[-hi.io4l  uf  t)ic  i»iiicreas,  vrhieh  nmj 
be  siUTounded  by  masses  of  necrotic  fat ;  and  that  fat-necrosiB  is  commc 
in  diijcasc  of  the  pancreas,  and  exceedingly  rare  apart  fram  recognisable 
atTection  of  this  organ.     Thus,  among  94  cases  of  lutncrcatie  hsemoi^l 
rbage  fak-necroeis  was  recorded  as  present  57  times  (GO  ikt  cent).     Among 
46  cases  of  suppuration  it  occurred  3u  times  (54  j>ercent);  among  33 1 
cases  of  Jtcute  inflammation  13  times  (39  per  cent) ;  among  1 7  cases 
necrosis  13  times  (70  per  cent).     These  figures  are  probably  below  the 
truth,  nnce  in  many  recorded  cases  no  mention  is  made  of  fat-necrosts^l 
which  was  probably  not  sought  for.      In  only  a  raitnite  proportion  of  the 
rt!Cords  is  iLs  almeneu  noted.      In  cases  of  chronic  pancreatitis  lat-uccixiais 
is  rare,  but  cases  are  recorded  by  Opio  and  by  Kixford. 

Kxperimental  e\-idence  supports  the  viaw  that  the  pancreatic  juice  m 
the  cause  of  fal-necrusis.     Thus.  Langcrlisius  produced  this  condition  bjr] 
injecting  a  fluid  obtaintHl  by  crushing  fresh  ]k'inci'eas  with  jwwdercd  gUss^ 
.lung  by  implanting  pieces  of  pancreas,  freshly  exciswl,  in  the  adipose^ 
tissue  ;   Hildebrand  by  caiuing  obstruction  of  the  pancreatic  secretion. 
That  the  fat-yplitting  ferment  of  the  pancreas  is  Ihc  causal  agent  is  shewn 
by  the  experimejits  of  Dettmer,  who  obtained  fat-necrosis  by  injection  of 
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paticreatic  extmcl^  Imi  not  with  trypsin  alone,  as  vol!  lu  hy  the  diMovery 
of  Mexner  that  ]i}taso  is  demonstrable  in  the  pntchos  of  necrosis  if  they 
are  examined  nt  n  suHicientlr  early  stage.  Itijiiriea  to  the  pnjicreas  aro 
£i-e<|uently  followwl  hy  this  losionjand  oxperimental  injuries  were  inviiriiiMy 
followed,  in  the  hands  of  Katz  and  AVinklcr,  hy  some  degree  of  necroBis. 
Injection  into  the  pancreas  of  hydi-ochloric  acid,  eodiiim  hydrate,  or 
fonnalin,  has  a  similiir  etTect  (Flexner).  Lipase  muy  !«  detected  in  the 
urine  in  some  cases  of  pancreatic  Ivfiiona  (Hewlett).  Two  great  uUjec- 
tioiu  have  been  raised  against  the  acceptance  of  the  pnticreatic  view  of 
the  cnusation  of  fat-necrosis ; — (1)  That  cases  occiu*  in  which  there  is  no 
demonstrahle  legion  of  the  gland :  and  (2)  thjit  some  foci  cif  nccroiiii*  arc 
Rt  Huch  u  distance  from  the  puncreas  that  it  is  almost  incoiiccivHiiIe  that 
the  digestive  ferment  can  have  been  earned  there  in  Bufficieut  quantity 
to  prodace  saponification  of  the  fat.  (1)  Cases  are  recorded  by  Chiari, 
Wulff,  llafTncr.  Ostcrmaier,  Wicsingor,  and  others,  in  which  extensive 
fai-nccrosis  was  pre*jnt,  hut  the  pancreas  was  apjmrcntly  healihy,  Iti 
some  of  these,  however,  no  microscopical  examination  of  the  gland  whs 
made,  as  in  (Htermaicr'A  case,  in  which  there  wa»  yot  to  the  naked  i*yt 
some  iucrease  of  interstitial  tissue,  and  in  Wicsinger's,  in  which  recovery 
occurred.  In  others  there  was  blooti  in  the  general  peritoneal  cavity, 
but  the  source  of  the  haemorrhage  waa  not  determine<l ;  hence  it  is  not 
unlikclj'  that  some  small  lesinn  of  the  surfiice  of  the  [Kincieas  may  have 
exlatcd,  which  might  easily  elude  observation.  (2)  Foci  of  necrosis  in 
such  parti(  as  the  sub-epi cardial  fat,  (ho  Butx:ulancou8  {lanmculuf^  adipoens, 
and  the  medulla  of  bone  seem  at  first  sight  to  negative  a  jmocreatic  origin. 
Tmliart  believes  thai  fat-necrosis  is  prwluced  by  direct  carriage  of  the 
ferment  hy  the  Iyrophati<»,  and  holds  that  its  {lassnge  through  the 
diaphragm  is  not  ilifficult.  He  believes  that  it  may  even  reach  the 
subcutaneous  tissue  over  the  alKlomen  by  digesting  the  peritoneum  and 
finding  its  way  to  the  surhiee.  An  ingeniou*t  uxplunalion  of  the  occur- 
remi;  of  neeitwis  in  distant  parts,  which  is  eapjdde  of  explaining  the  rare 
H[i|)ejiraiice  of  necrosis  in  the  Ifony  medulla,  is  ])nt  forwiiixl  by  Fayr  and 
J^Iaitina,  who  believe  that  embolism  hy  pancreatic  cells  may  occur.  They 
have  found  such  cells  in  the  veins  after  experimentid  injury  to  the  gland. 
Ill  this  way  the  not  infrequent  foci  of  necrosis  in  the  liver  in  conjunction 
witti  pancreatic  disease  may  also  be  explained.  Flexner  considered  that 
the  lesions  in  the  !>one«  must  Vie  due  to  some  other  cause  than  those 
around  the  pancreas,  and  invoked  the  atd  of  micro>orgauisma. 

Tliat  lime  is  needed  for  the  appeai-ance  of  fat-necrosis  is  shewn  by 
the  obsen-ations  of  Simmoiids  and  of  Kindt,  who  found  at  operations  for 
pancreatic  injuries  that  no  fa^^ocIt»ia  was  present,  whereas  at  thn  sulne- 
(ptent  antopsies  the  Iftsion  was  well  marked.  In  Kindt's  case  an  inteniU 
of  98  hoars  bad  ekpwd ;  in  Simmonds'  34  hoiire.  Ojuipleie  recovon*  may 
tJke  place,  as  in  Wiesinger's  easy,  in  which  the  alMlominnl  fat  wjis  found 
normal  at  a  subseijueiit  o|>eratJon. 

W.  C.  Bo6ANguer. 
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TiiJiocB«;  Cysts;  Calculi;  ToDBBCtTLosrs;  Stpeilts 

By  n.  ysvPTOS  Pitt,  M.D.,  F.R.C.P. 

TuMomts. — Morbid  Anatomy. — Solkl  tumonrs  of  the  pancreas  are  very 
iincomnion ;  carcinoma,  pjircomii,  lymphjtdenoina,  adenoina,  tuberculosis, 
aiwi  gumma  all  occur,  but,  except  aircinoma,  are  so  excessively  nm;  as 
to  lie  of  verj'  little  clinical  imporlance.  Vriters  ditlcr  as  ro  the  frequency 
with  which  carcinoma  occui-n.  The  ex^ieritinco  ut  Guy's  Ilc^piul  (43) 
confirms  the  general  opinion  ihat  i<rimary  carcinoma  is  at  Ic;!--*!.  twice  as 
commoa  a*  secondary  growths ;  but  a  few  aiithon*  (Oser,  Ia'u)  huKl  the 
contrary  opinion.  When  not  primary,  niaJigimnl  (H»ca«e  of  the  pancreas 
IB  more  often  due  to  direct  extension  from  a  nei^hliouritig  organ  than  to 
nieUWitasis  ffom  a  distance.  At  Guy's  Hospital  carcinoma  of  the  paucruuit 
occurs  in  about  055  per  cent  of  11,000  autopsies,  whilst  l^iauh's  lij^irca 
give  a  percentage  of  012  only  out  of  2;i,iW  I.  Miik's  arc  utVcctod  three 
limes  as  frequently  an  feinaUw.      Two-thinls  of  thu  cases  occur  between 


ihc  ages  of  forty  and  sixty ;  Che  Ages  at  tho  time  of  death  of  60 

were  disliibutod  as  follows : — Uudor  thirty,  2  cnsea  ;  between  thirty-one 
anil  forty,  '> ;  between  forty -one  nnd  fifty,  17;  between  fifty-one  and 
ftixty,  23 ;  between  sixty-one  and  seventy,  1 1  ;  and  over  setrenty,  2. 
Kiihii  has  &cen  a  cubical-celled  carcinoma  in  a  child  aged  two  yean. 

In  most  instances  the  growth  is  the  hard  fomi  of  carvinoma,  the  soft 
or  eticcjihaloid  fomi  being  rare.  Histological ty  the  fitnicture  ia  either  a 
spheroitlal-  or  a  coliimnar-cGllod  caruinonja,  more  fri:<incntly  tho  former ; 
colloid  carcinoma  is  very  unusoaL  lu  60  i>er  cent  of  tho  caseft  the 
growth  starts)  in  the  heiid  of  the  jiancreaH ;  in  30  pL>r  cent  it  is  diffoM ; 
and  in  the  i-unmitidor  either  the  tail  or  the  l>ody  ia  the  pari  movt 
affected.  (For  eareinoina  originating  in  the  islnnds  of  Laiigerhans, 
see  p.  297.) 

In  most  coses  in  which  the  growth  starts  in  the  head,  the  duct  is 
eoonor  or  later  completely  obstnicted,  and  accoiiling  to  Boldt,  in  about  a 
third  of  these  cases  the  diatal  part  of  the  duct  becomes  dilated  ;  in  some, 
cases  a  retention-cyst  forms  in  the  tail.  Wlien  tho  growth  invades 
end  of  the  duct  of  AVir«img  and  the  ampulla  of  Vater,  ii  also  prodti 
obatrtiction  of  tho  common  bile-duct  with  distension  of  the  gnll-bladder, 
enlargement  of  the  liver,  and  severe,  progressive,  and  permanent  hot 
pninle'^i  jaundice,  extrcmo  emaciation,  and  a  rajtid  cachexia  (Banl  and 
Pic).  Tlio  bile-duct  runs  thitmgh  the  head  of  the  pancreas  in  tii-o- 
thirds  of  the  bodies  examined,  and  in  the  remaining  third  behind  the 
organ ;  hence  in  the  former  condition  a.  growiU  in  the  head  of  the 
pancreas  rea4lily  induces  jaundice,  hut  not  in  the  latter  Tho  tumour 
varies  in  size,  and  is  genendly  Knmller  than  an  onuige.  ^^^e^  the 
growth  starts  in  the  body  there  will  probably  be  intcnee  pain,  with 
rapid  cachexia  and  bronzing  of  the  skin  (Lancereaiix).  On  section  the 
colour  viirieii  according  tu  the  amouul  of  li)ir<^iutt  tiuue,  tho  exten 
of  the  degeneration,  the  amount  of  haemorrhage  which  hjis  taken 
place,  and  the  presence  or  absence  of  bile  pigment.  The  growth  may 
invndo  the  peritoneum  and  set  up  adhei^ions  Itetween  the  pancreas  and 
adjacent  organs,  such  as  the  stomach,  colon,  small  intctitinc,  spleen,  liver, 
and  gall-bladder,  but  more  particularly  the  duodenum.  In  nearly  half 
the  cases  »ocondary  growths  occur  in  the  adjac^^nt  lymphatic  glands  in 
tho  portal  fissure  and  along  tho  aorta,  and  in  more  than  a  thinl  in  the 
lirer.  In  one-third  of  the  c-ase«  them  is  ascites  due  to  malignant 
peritonitis,  and  this  may  oWcxire  the  existence  of  a  pancreatic  lesion. 
Occasionally  tho  growth  fungiites  into  either  the  Httmiach  or  the  duo- 
denum, and  in  tho  latter  position  may  bad  to  ohstniction,  either  by 
prefiKiiro  or  by  causing  a  kink.  I^ui  frequently  metastases  occur  in 
tho  spleen,  kidneys,  aMominal  wall,  and  distant  viscera.  Ju  71  cases  of 
primary  cjircinoma  of  the  pcmcreas  there  were  metastases  in  ghinds  is 
29  cases,  in  the  liver  in  43,  in  the  iR'rilmicum  in  16.  in  the  lungs  in  12. 
in  the  pleura  in  7,  an<l  in  other  urg.iiia  in  1  or  "_'  only.  The  rarity  of 
paricretitit:  cnlculi  in  carcinoma  of  the  pancreas  contrasts  with  the  c1om»; 
aoxocuitiou  of  gall-stones  and  primary  carcinoma  of  tbo  giiU-bladdcr. 
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MikUgiiant  ilise:U40  nmy  ongiimtc  in  tlio  ivriiii nation  uf  Wiitiuiig's 
iluct  close  to  the  nmpQlU  of  Vjiter,  Vmt  this  has  been  Imt  mivty  reoorded, 
and  the  diagnosis  from  carcinoma  starting  in  the  glaudulHr  iLciiu  of  the 
head  of  the  pHiiuroas  camiot  generally  hv  made.  Letulle  ami  \'t?rli»c, 
who  refer  lo  Mven  oxnmplcs,  record  the  following  cnse :  A  woiuhd,  ugcd 
sixty-eight  years,  waa  admitted  witli  jaundice  of  five  moniba'  duration, 
preceded  by  a  rigor.  The  motions  vere  pale,  and  she  presented  lou  of 
appetite,  rapid  wasting,  and  occasional  attacks  of  colic ;  the  liver  wiui 
eulargod.  liurd,  niid  pftinless,  .'ind  tho  gttll-bladder  distended ;  n  fortnight 
later  %he  died  with  colic  and  diatrhoeji.  At  the  autopsy  the  gall-hladder 
was  diKU-nded  with  bile,  and  the  liv*T  cnntiuned  suppurating  bile-stained 
cavities.  The  pancreas  was  atrnphiod  and  indurated,  Wirttung'fl  dnct. 
waa  dilated,  and  the  nmpulU  of  Vater  was  blocked  at  the  entrance  of  the 
duct  of  Wireung  by  a  nodule  of  spheroidal -celled  carcinoma  partially 
occluding  lh»  bile-duct  by  preHHure,  Carnot  and  Harvier  record  another 
.pUB.  (For  primary  carcinoma  of  the  ampulla  of  Vater,  see  Vol.  III. 
^  578.) 

Primary  sarcoma  in  very  rare ;  about  a  dozen  cases  are  on  record  ;  at 
Guy's  Hwpital  about  om«  ease  occurs  in  ovory  five  tlioaiaiid  autojisics. 
It  is  rapidly  fatal  and  may  occur  early  in  life.  In  one  case  a  »mn.\\ 
round-celled  sarcoma  originated  in  the  ^lancreas  in  a  man  aged  twenty- 
eight.  In  a  woman  aged  fifty-three  there  was  a  difluse  large-cclle<l 
Mrcoma  in  the  pancreas  with  cvtonsive  growth  in  the  glands,  stomach, 
Uiui  chest-wall.  Secondary  wirconia  nmy  occur  in  the  jmnc'reafe ;  it  is 
often  melanotic,  the  primary  gi-owth  being  generally  in  the  uveal  tract 
of  the  eye  ;  these  caaeit  usually  iiin  a  rapid  course. 

Secondary  giowths  in  the  pancreas  are  of  comparatively  little  im- 
portance clinically,  as  they  are  not  infre<|uently  small ;  a  i)ftl])«blo 
tumour  is  six  times  more  likely  to  be  primary  than  secondary.  Tlio 
primary  growth  is  usually  in  the  stomach,  duodeniini,  or  gall-hUdder ; 
but  even  at  the  autopsy  it  may  ho  difficult  to  be  certain  as  to  the 
primary  seat.  Out  of  15  cases  of  secondary  growths  in  the  pancreas, 
the  primary  were  distributeil  as  fnllows:  stomach  !>,  oesophagus  -I,  gall- 
bladder  3,  breast  2,  duodenum  I,  caecum  1, 

XoH-maii^tinl  Tiimtntr*. — .Alniut  5  cases  of  adenoma  have  been  puh- 
Ushed  ;  the  gron*tb  consists  of  a  nodule  of  encapauled  glanduLtr  tissue. 
From  the  snudl  size  of  the  cells  and  their  large  nuclei  in  hi9  case,  Nichols 
ccincludfd  thiit  the  adenonm  origituilt'd  in  an  island  of  Lungerhans. 
Itiipiicalion  of  the  [lancrcus  by  lymphadenoma  h''is  seldom  been  i'ecor<le<l ; 
this  condition  was  found  in  3  cases  at  Guy's  Hospital,  but  gave  rise  to 
no  symptoms.  In  a  man  age«J  seven ty-scven,  who  died  with  lymphatic 
leukaemia,  a  small  cyst  was  found  in  the  tail  of  the  pancreas,  with  a 
mass  near  it  half  an  inch  across. 

The  symptoms  of  carcinoma  of  the  jianoreas  vary  considerably,  and 
in  iome  cases,  especially  in  those  discovered  accidentally  after  death,  are 
not  indicative  of  their  primary  seat.  In  the  majority,  however,  there  is 
a  history  of  digestive  disturbance,  such  as  loss  of  appetite  with  e«pecial 
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tliBtaBio  for  meal  and  (at,  fiatulence,  nausea,  discomfort,  aiid  vomiting 
which  may  be  80  severe  as  to  cause  death.  Lesions  of  the  iNutcretu  are 
especially  tijit  to  induce  a  hiiemorrhagic  condition.  The  vomit  inuy  consist 
<j[  iiltiirotl  blood,  lutd  occmtiionally  iburo  niuy  he  suvoro  biuiniatcmc 
Thoi-o  is  notable  loss  of  weight  and  general  malai&e,  but  the  ^rapt 
of  pancreatic  diabetes,  such  as  hunger,  thirst,  and  glyoMuria,  are  nrelj 
present.  Most  caitcti  nm  their  course  with  little  or  no  pain  ;  but  when  tha^ 
growth  is  largo  or  rapid  there  may  be  paroxysms  of  pain  extending  from 
the  epigastrium  to  the  IjacIi,  especially  to  the  angle  of  the  left  scapula,  and: 
not  infrequently  these  are  at  first  thought  to  be  due  lo  lumbago.  Pancreatti 
pain  is  referred  to  a  point  an  inch  or  so  above  and  to  the  right  of  the 
umbilicus.  Exceptionally  the  puin  may  he  ngoniBing,  ap|»irently  from 
implicalion  of  the  stmiiliumr  g^ingliii,  mid  is  sometimes  more  frequent 
tiighL  There  is  ut;a:dly  juuiidiue,  due  Lo  prunsure  of  the  growth  ool 
the  common  bile-duct ;  it  may  appear  suddenly  or  gradually,  is  pro- 
gressive, persistent,  and  becoraoA  extreme  in  degree,  so  that  the  skin 
prusetils  n  dark,  nuihogany-browti  colutu-,  often  with  a  greenish  tttit,  and 
is  much  more  cxlrcmo  than  thai  duo  to  gfdl-Blones.  As  a  result  of  the 
obstruction,  the  liver  enlarges  and  the  gall-bladder  and  ducts  liecoma 
diatendcKl.  liven  when  the  pancrcau  is  enlarged,  it  is  by  no  means 
always  roadily  felt,  i>artly  on  account  of  ascites,  |)artly  from  ihc 
promiuence  of  other  massca  of  growth.  In  nearly  hidf  the  cases  the 
growth  forms  a  tumour  {i>al|iable  during  life ;  it  usually  appears  jusl 
above  the  umbilicus,  and  may  vary  considerably  in  size.  Id  a  few 
persons  who  are  thin  or  have  a  flaccid  abdomen  the  normal  pancreas 
he  felt,  and  in  these  circumstances  even  a  smidl  tumour  could 
detected.  In  miuiy  casas,  however,  the  jialpuble  mass  is  largely  formed] 
by  the  difitonded  gall-bia^lder,  or  by  growUi  in  the  livi^r  or  in  the  adjaceufi 
organs,  and  is  by  no  means  necessarily  the  pancreatic  tumour.  ThA 
tumour  is  a  deep-seated,  rounded,  often  nodular  swelling,  which  may  he^ 
tender  to  the  tiiuch,  .-unl  from  its  position  behind  the  stomach  it 
defiiiitoness  will  vary  from  time  to  iimu  accnnliiig  Lti  the  condition  of 
the  overlying  viscus.  It  is  but  ^Lightly  mobile,  and  moves  but  little 
with  respiration  ;  pulsation  transmitted  from  the  aorta  is  quite  common, 
hut  it  is  not  eximnsile.  As  the  growth  is  usually  in  the  hea*!  of  the 
paiicrcns,  it  may  interfere  with  the  portal  vein  or  the  inferior  vena  cai 
and  cause  ascites  or  o«doraa  of  the  legs.  In  some  cases  the  mass  pt 
upon  the  pyloric  )x>rtion  of  the  stomach  or  on  the  duodenum,  thi 
producing  dilatuticn  of  the  stomach,  and  in  a  few  eases  it  in\*ade5  their 
walls.  The  regulaiity  of  the  bowels  is  usually  disturbed,  resulting  in 
either  constijiation  or  diarrhoea.  The  most  striking  features  about  the 
^cea  are  theii'  pale,  soft,  bulky,  and  olTensi^'e  character,  and  the  great 
excess  of  fat.  The  pale  and  oily  condition  of  the  semi-fluid  motions  in 
paucreatic  disease,  first  described  by  Bright  in  1833,  is  due  to  an  exeeu 
of  undigested  fat,  atitl  analysis  shews  that  the  percentage  of  neutral  fatJ 
is  also  increased,  since  in  the  absence  of  steapsin  fatty  acids  are  not 
liberacod.    Whilst  in  health  89  to  03  j>er  cent  of  the  fat  uken  is  absorbed, 


Miiller  poincod  out  tliat  in  t-bc  absence  of  bile  from  the  intestine,  only 
25  u>  45  per  cent  of  the  fat  was  absorbed,  and  tbiit  when  the  duct  of 
WirsuDg  was  obstructed  and  the  pauci'eas  was  dogeneraied,  the  normal 
t^uantity  of  fat  was  absorbed,  but  only  40  per  cent  of  the  fat  was  aplit 
into  fatty  ncida  and  sonp-s  instead!  of  the  nonnnl  81  |>ei-  tent.  The 
presence  on  microscopiail  cxaminfition  of  imdigisstwl  mu»cle-fibre»  i&,  in 
the  absence  of  diarHxnta,  of  great  dia^noHtic  im}>oruu)ce,  as  this  condition 
was  found  by  Mr.  Mayo  Kobaon  id  20  out  of  24  cases  of  caicinoma,  and  in 
only  IC  out  of  56  «i3e«  of  chronic  pancreatitis.  The  reaction  of  the  faeces 
is  often  acid.  Acixjt-ding  to  Mr.  C-animiil^^  the  urtuo  fails  to  give  the 
"C"  pancreatic  action,  except  in  the  few  coses  with  concomitant  chronic 
pancreatitis.  Wlien  thero  is  well-marked  jaundice,  iluc  to  complete 
obstruction  of  the  coniinon  bil^J•ducl,  no  sturcobilin  can  bo  detected  in 
the  molious,  ihus  differing  frum  the  conditioii  in  jaundice  due  to  gall- 
stonea,  in  which  the  motions  always  contain  a  small  amount  of  pigment. 
Prof.  B.  Moore  and  others  have  shewn  that  there  is  either  no  free 
hydrochloric  Jicid  or  only  a  very  small  amount  in  the  stomach  cont«nu 
aftor  A  test  mcid  when  there  i^  malignant  disease  of  any  part  of  tim  ^axly, 
and  that  this  alwen™  or  diminution  of  hydrochloric  acid  ir  tiot  confined 
to  cases  of  malignant  ilisease  of  the  stomach  (riilf  Vol.  Ill  p.  502). 

The  dumtion  of  the  disease  rarely  exceeds  a  year  from  the  tirst 
symptom,  or  six  to  eight  months  from  the  onset  of  the  jaundice  ;  the 
oichexia  steailily  increases,  thu  anauniia  becomes  more  pnifi>uud,  and 
the  patient  dies  from  oxhausuon. 

Tlie  diagnosis  of  airclnouiii  of  the  htuul  of  the  pancreas  can  generally 
be  made  in  a  characteristic  case,  such  as  a  previously  healthy,  middle-aged 
patient  who  has  wasted  rapidly  and  lost  strength,  become  deeply  jaundiced 
without  any  pain,  and  wliuse  gaU-ltlajIdur  is  so  dii^tendcrl  im  to  form  a 
palpaUo  tumour.  Tliis  is  confirmed  if  a  mass  gradually  become  |Kilpable 
at  or  above  the  umbilicus.  In  some  instances,  however,  the  Bym]>tomB 
are  exti-emely  deceptive ;  thus,  the  growth  may  extend  into  the  stomach 
or  duodenum  ami  set  up  more  or  less  olwlruction.  The  following  case 
illustrates  this  group  of  cases:  A  man,  aged  forty- five,  was  iwlmitted 
with  vomiting,  haematemesis,  and  pain  above  the  umbiiicnis  His 
stomach  was  dilatefl,  ita  contenu  contained  no  hydrochloric  acid,  and 
there  was  a  tumour  palpable  between  the  umbilicus  and  the  ensifonn 
curtilage.  Gastro-jejunostomy  was  perfonne<l,  and  he  died  a  mimth 
later.  A  carcinoma  in  the  hcjul  of  the  [liincrejis  had  JTivafle*!  both  Bloniiich 
and  duodenum  and  obi^tnirted  the  Htomach  by  kinking.  In  2D  per  cent 
of  the  case^  the  peritoneum  is  involved  and  in  lu  jier  cent  the  pleurae^ 
hence  the  main  sign  may  )>e  (iscitcs  or  pleural  ett'usion.  [n  caai^  such  as 
the  following  a  correct  iUagm>sis  is  alnuiHt  Lni{H)»uiL}kle :  A  man,  aged 
sixty-two,  wati  admitted  under  my  caro  with  oedema,  coi^h,  dyspnoe>l, 
and  the  physical  signs  of  bronchitis  and  left  pleuritic  effusion.  At  the 
.lutopey  the  pancreas  was  much  waste^l  and  contained  a  carcinomatoiu 
growth  an  inch  iicrow,  about  an  inch  frum  iho  bead  of  the  paniTP.-is. 
There  waa  a  diffuse  layer  of  growth  between  the  liver  and  diaphragm. 
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The  following  ia  an  example  of  carcinoma  stiiwiveniug  on  fibrosis  of  tl 
liaiicreus :  A  man,  ngeU  tvrentf-tbi'ee  years,  had  sulTcred  from  dwbetrs' 
fur  acvDn  months;  al  the  necropsy  the  jwincrciw  wiw  small  aa  a  whole, 
Bbcvre<I  interstitial  tibi-oais  niiciohcopicjilly,  iind  to  the  naked  eye  diuti 
tibrous  tracts  areas  of  fat-necrosis,  an  abscess   1   cm.  in  diameter^ 
enlargemeni  of  the  tail  I>y  a  hard  carcinoma. 

The  liiagnosis  must  be  raiule  from  interstitial  panciicatitis,  from* 
CiitJirrh,  cholelithi^LsiA,  ami  malignant  dise.-»ie  of  the  common  bile-duct, 
and  from  malignant  disease  of  the  pylorus,  liver,  and  the  retit»- 
peritoiieal  space.  In  intfrttitial  poncrfatith  the  history  is  much  longer, 
the  wasting  less  marked,  there  i%  more  tenderness  aborc  the  tunbilicu*. 
and  more  often  a  hisUiry  of  attaclis  of  jwiiii.  The  condition  is  commonly 
HSKDciated  with  a  stone  in  the  common  diu-t,  hence  the  jaimdice  i»  nc 
50  complete,  febrile  attacks  due  to  infection  are  freijuunt,  and  the  gmll- 
bladjer  is  less  often  enlarged.  When  at  an  operation  for  gall-stonea  anj 
enlargL-muiit  of  the  head  of  the  |«incTeafl  can  be  felt  there  is  alwa\'e  a 
prfjbability  that  with  the  rumoval  of  itie  stcitic  the  {unercatic  condition  will 
clear  up.  In  catarrh  uj  Uu  amnion  bilf-ifncl  the  »yraptoms  are  very  slight ; 
the  jaundice  is  of  short  duration,  moderate,  and  painless.  In  common- 
dnci  cJi'Mithiiiinn  there  is  a  bistor}*  of  gall-atone  attacks,  the  jaiindive  ia 
not  complete,  and  is  preceded  by  pain  :  there  is  tenderness  above  and  to 
the  right  of  the  umbilicus  with  paiii  jmssing  to  the  right  ecapulii,  the 
right  rectus  is  rij^id  and  the  alxlomen  tender,  tl^e  jaundice  is  not  complete, 
;ind  there  is  evidence  of  infection  with  rigors  and  pyrexia.  Carrinama  of 
th<  (ommm  bilr-ducl  miiy  be  assriciatcd  with  a  bistor)*  of  gall-stones,  and  is 
generally  indistinguiT^hablc  from  that  of  the  head  of  tho  pancreas.  It  f» 
rare,  and  if  the  pancreatic  duct  escapes,  the  wasting  «-ill  be  less  rapid. 

\\\  amrfr  of  tht  }ttjh>ru^,  which  may  be  n.'^sociated  with  growth  in  the 
head  of  the  pancreas,  there  will  prol>ab5y  be  more  distension  of  ihft 
stomach  and  more  vomiting,  but  when  there  is  marked  jaundice  il  may 
be  indistinguishable. 

Confrr  of  Ihr.  Lirrr. — Tiie  jaundice  is  le.s.s  marked,  ami  the  liver  may 
be  obviously  infilti-ated  with  mxlules  of  growth  and  1*  unlurged. 

Treatment  i=  purely  palliative,  and  exiierience  has  shewn  that 
operation  is  not  advisi»b!e,  as  it  often  accelerates  the  fatal  end.  in  some 
cases  in  which  ex]>]omtory  lapai-otomy  was  undertaken  a  cholocysten- 
lerostomy  has  bern  performed  In  roliovo  tbc  jaundice  and  cholHemta, 
Imt  the  patient  has  hut  rarely  sunived  for  more  than  a  short  time. 
Mr.  Mayo  Kobson's  statistic!^  are  as  follows:  Out  of  15  cases  in  which 
the  gull-bladder  was  dmincd,  f*  recovered  from  the  opcntuon  with  an 
average  siu-vival  of  four  months  :  of  *;  eh olecyaten teres lomiea,  2  recovered, 
with  an  average  duration  of  a  few  weeks ;  only  4  out  of  G  recovered 
from  a  simple  exploratory  operation.  Murphy  shewed  that  the  mortality 
of  cholecystcntcrostomy  up  to  1H97  »-jis  83  per  cent  for  malignant 
diaensc  as  against  4  per  cent  for  non -malignant  cases.  Pain  should  be 
relieved  by  morjihine  and  other  sedativeti.  Haemorrhagic  oozing  can  be 
moflt  eatisf actor ily  checked  by  calcium  chloride  or  lactate. 
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Ctots. — Etiology. — Most  of  the  cases  reported  as  paiicreatif  cyats 
an  really,  as  Mr.  Jordan  Uojd  pointed  out,  encysted  coUectioos  of  fluid 
in  the  neighbourhood  of  tho  pancreas,  uiiil  ahouM  therefore  V)c  epokoii  of 
as  peeiido-cyets  (Korte)  or  peri juincreati tic  cysts.  The  luftjoniy  of  thesa 
are  coUecttoiis  of  Huid  in  the  lesser  sac  of  the  peritoneum  with  occlusion 
of  the  foramen  of  Winslow  by  a  low  form  of  peritonitis  set  up  by  the 
prevence  of  the  fluid  {vuU  nH^  Vol.  III.  p.  1014).  ^^'hcn  the  collection 
has  formed  rapidly,  exti-avasation  has  probiibly  taken  place  liiri'Ctly  into 
thf  BjH',  wh(>rea»  in  th«  more  slowly  forming  collections  Jt  huKmorrliagic 
pancrentitis  may  have  been  tho  si Aiti tig-point.  The  physicAl  signs  of 
such  pseudocyst*  do  not  diftcr  from  those  presented  by  true  cysts,  and 
it  is  gcncmUy  only  aftor  opeiiition,  fuu)  not  nlwuys  crt-ti  then,  that  the 
dinerentinl  diagnfiBis  can  bo  made.  TheHs  caBes,  which  are  tommorier  in 
males  than  in  female*,  often  give  a  history  of  injniy,  which  may  eithei 
set  up  chronic  pancreatitis  with  secondary  peritonitis  and  the  appearance 
of  a  tumour  after  u  ouiisidorable  interval,  or  if  the  fluid  hiv;  rapidly 
accumulated  produce  e\travasatiori  of  blood  and  |>ancrcntic  fluid  into  the 
lesser  sac  of  the  peritoneum,  tho  content*  being  therefore  much  the  same 
OS  in  a  true  cyst.  Dr.  Theodore  Fisher  discussed  fidly  the  relation  of 
peritoneal  sanguineous  cysts  to  cysts  of  the  pancreas,  and  hrought  forward 
•J2  cases.  Tho  cases  arc  distrihutod  over  nil  periods  of  life,  from  eight 
years  upwards;  14  were  males  and  7  females,  There  wjis  a  history  of 
injury  in  6.  When  the  cotlection  of  fluid  has  reached  a  certain  sizo  it 
generally  becomes  stAtionary,  and  although  vomiting  and  abdi>minRl  pain 
may  cease  Che  patient  continues  to  waste  and  has  a  sallow  complexion. 
Return  to  health,  however,  has  been  rapid  as  soon  as  the  cyst  has  been 
drained  {ridr  Vol.  III.  p.  DO^).  It  has  also  been  suggested  that  in  flome 
cases  the  baemorrfaage  may  have  come  imra  a  sii^irarBnal  caiwule.  Some 
of  these  cases  have  been  associated  with  fat-necrosis,  and  have  therefore 
been  pancreatic  in  origin.  There  is  very  little  doubt  that  whilst  some 
may  be  asBocialwl  with  damage  to  the  pancreas,  others  clinically  indis- 
linguifihable  have  nothing  to  tlo  with  the  {xincrutut.  Tim  fluid  may 
collect  in  the  lesser  sac  of  the  peritoneum,  between  the  layers  of  the 
mesentery,  or  behind  the  mesocolon,  and  is  often  due  to  vascular 
degeneration. 

Trm  relrntion^yst.*  may  be  cither  single  or  mulliplo.  The  retention 
of  [jaocreatic  secretion  may  arise  from  vimoiia  causes,  and  be  due  either 
to  ohsti-uction  or  to  compression  of  the  duct.  Chronic  pancreatitis  is 
one  of  the  raost  common  factors  leading  to  compression  and  constriction 
of  the  ducts  by  cicatricial  tissue.  But  occlusion  may  be  the  sequel  of 
cicatrisation  nf  a  duodenal  ulcer,  or  result  from  prcesure  exerted  by  a 
lai^  tumour  in  the  noiijlilxiurhood.  A  }>ancreatic  calculus  in  the  duct 
or  a  gall-stone  in  the  ampulla  of  Vat*r  has  not  infreipiently  been  found. 
In  some  coses,  however,  the  cauiie  cannot  be  determined. 

Experimentally  Scnn  found  thut  ligstiu^  of  the  jiancreatic  ducta  in 
animals  caused  dilatation  only,  and  not  the  formation  of  a  tnio  cyst; 
possibly  an  intcrrailtent  ol>struction  would  be   more  likely  to  lead  to 
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the  production  of  one.  In  most  cased  there  is  prohably  8ome  change  in 
the  iMini-reatic  juice  itself,  and  there  \i  no  donbt  th»t  the  oxtenaion  of 
infection  from  the  duodenum  may  lead  to  obstruction  and  dilntation 
of  Lha  iltirt  irith  r(^t«ntion  nf  \\a  cont^nLK.  Ruverul  cases  have  pru&entci) 
irell-markcd  chronic  pancreatitis,  whioh  nuny  have  been  the  cause  rather 
than  the  result.  Other  associated  conditions  are  tumours,  eulai^ed 
ghiiids,  and  in  one  case  obstruction  uf  Wirsiing's  duct  by  a  lumbrictu 
(Diiraiilu). 

Pathology.  — Retention-cysts  vary  considorably.  The  effect  of 
ob^tniction  of  Wirsung's  duct  in  the  head  may  lend  to  a  single  Uxge 
cyet  containing  many  pints  of  liquid,  to  fuxifonn  dilatations  of  the  di 
or  to  multiple  cysts  of  ^'arious  sizes,  sometimes  no  Inrgor  than 
In  chronic  cysts  the  wall  is  generally  smooth,  surrounded  by  denM' 
fibrous  tissue,  with  irregular  projections  which  indicate  the  remains  of 
other  cysts  which  hiiva  fiued  together;  the  wall  muy  bear  impilUrv 
outgrowths,  Had  be  lined  by  cylindrical  epithelium.  The  contents  \-ary 
very  much.  The  fluid  may  be  turbid,  of  a  dark  reddish-browii,  yellow,  or 
greenish  colour,  and  in  some  cases  nuty  cutisist  largwly  of  i-ocent  nr  altered 
blood.  Karely  it  has  twen  clear,  colourless,  and  limpid.  The  fluid  is 
generally  alkaline,  %'iscid,  albuminous,  x*-ith  a  Bi>ecific  praWty  of  1010  to 
1025,  and  niicruwoiiicJiny  shews  more  or  less  degencnit^d  epithelial  eolls. 
leucocytOK,  chulctittiriM,  attd  nccJit^innitlly  luurinu  and  tynwino.  Occasionnlly 
it  is  gelatinous,  colloid,  or  purulent.  In  one  case  the  fluid  was  luid 
(Bozeman).  The  fluid  may  emulsify  fat,  change  starch  into  sugar,  and 
digest  albumin  and  fibrin  in  the  same  n-ay  that  pancreatic  juice  doeaj 
the  older  the  cysts  the  less  likely  are  all  thi»e  i-cactions  to  be  preAcnt 
Prom  the  point  of  view  of  diagnosis  stress  is  ofteit  laid  on  those  chiimct«i 
iatict>,  but  other  Huids  of  the  body  possess  amylolytic  and  omulsifjii 
|H)^vers  (Bftaa),  whilst  the  fluid  contents  of  a  pancreatic  cyst  are  nsiiall] 
devoid  of  trypsin.  The  presence  of  blood  iti  the  C3-st8  has  also  been' 
regarded  jis  of  considerable  diagnostic  importance.  This  opinion  i* 
based  particularly  upon  the  appearancs  of  the  fluid  from  assumed  cysi» 
of  the  pancreas  following  injury.  As  has  already  been  stated,  siich 
accumulations  of  flnid,  even  if  they  present  the  properties  of  pancroat 
juice,  are  not  true  cvats,  but  rather  encysted  collections  in  the  lesser 
into  which  the  pancreiitio  duels  may  hsive  opened.  Undoubted  pancroatic 
cysts  more  oftfln  coritJiiii  no  blrtiil,  and  cirrumscribed  collections  of 
sanguineous  fluid  in  ihe  vicinity  of  the  pancreas  may  lie  wholly  outside 
this  gland.  Single  cysts  are  larger  than  the  multiple  ones,  ami  may 
contain  aa  much  as  1  4  pints  of  Huid.  Cy!>ta  occur  more  often  in  the  tail 
than  in  the  head.  They  are  sessile,  arid  are  but  rarely  poduuculated,  and 
geiienilly  are  matted  to  the  tissues  in  fi-ont. 

Miiltiloeulitr  Ct^sis. — Some  recorded  cases  of  multiple,  pancreatic  c_v8t 
were  really  rctcntiou-cysts,  but  it  has  been  shewn  bj-  Salzer  and  Uartmann* 
that  cystic  adenomas  may  arise  from  the  pancreas ;   these   formations, 
though  extremely  rare,   are  analogous  to  ovarian   cystomas.      Fitz   tn 
1900  collected  7,  and  Cumaton  in  1903  lo  cases  of  benign  multilocular 


[mncreatic  cyete.  Tlio  walU  are  lined  hy  columnar  epithclhini.  From  a 
tromnn  aged  tn-enty-five  years  I^tinning  removed  a  cyst,  the  size  of  an 
ndnlt's  head,  which  ivjis  ko  (rcely  movable  ihiit  it  passed  bolow  the 
umbilicus  when  the  patient  stood  up,  and  gave  rise  to  difficulty  in  the 
operation ;  it  w»9  din^oried  its  a  tumour  of  the  left  kidney,  as  there  was 
retonAiice  in  front  of  it.  Ft  was  a  cyatAdenoma  of  the  pancreas,  but 
there  wa«  some  doubt  as  to  its  oripin  from  the  Wolffian  body.  OccMton- 
ftlly,  a8  in  one  case  recorded  by  Hai-lmann,  they  miiy  be  associated  with 
pancreatic  carcinoma,  the  matigtmnt  mititre  being  cleurly  shewn  hy  llie 
occurrence  of  mutastases  in  oth«r  orgaiix. 

Conffenitol  cystic  diaeaie  of  the  pancreas  is  very  rare,  and  is  of  no 
clinical  importance.  In  one  case  it  was  ussociated  with  a  t»imil»r  con- 
dition in  the  liver,  cerebellum,  and  Itidnoya  (Pyc-Smith).  The  cysto  are 
miDiito  and  midtiple,  and  are  not  tstispected  during  life. 

Hydatid  ci/Ms  ill  the  pancreas  are  so  rare  that  the  pancreas  is  not 
included  amonjk'  the  organs  afTected  with  hydatids  in  the  1900  cases 
rolloctcd  by  Thoma«.  Dr.  Hale  Whito  recoids  the  easo  of  a  boy,  aged 
«ix,  with  a  largo  hydatid  uf  the  he«d  of  the  jiancreas  pressing  upon  the 
hile^iict,  and  Iciding  to  (iilatjilion  of  the  bile-dnotJi  and  gidlhhidder  and 
cirrhosis  of  the  liver.  The  ptttient  presented  all  the  common  symptoms 
of  retention  of  bile.  Briggs  al^o  rcfent  to  n  ca»e  of  old  hydatid  in  the 
pancreas  shewing  sarcomatous  intiltrntion  of  its  walls. 

As  the  [jancreatic  cyst  increases  in  size  ilcaiiKCS  atrojihy  of  the  gland, 
the  loWles  of  which  are  to  he  found  in  il>i  wall ;  or  it  may  project  from 
the  ponoreae  as  a  pcdnncntated  tumour.  The  stomach  is  usually  pushed 
upwards,  more  rarely  doAniwards,  and  the  transverse  colon  lies  in  front 
or  below.  A  smalt  cyst  may  lie  to  the  left  or  right  of  the  nieiliftn  line 
according  to  the  part  of  the  {uincreas  from  which  it  arises.  At  fii«t  the 
larger  cj*«ta  nsnally  occupy  the  epigastric  and  the  left  hypochrondriac 
regions,  but  they  nuty  subsequently  extend  into  the  right  hypochondriuni, 
aitd  the  lower  bonier  may  \te  found  at  the  brim  of  the  pelvis.  Tlie 
anterior  wall  of  the  cyst  may  l«  fnsc-d  with  llm  jjosterior  wall  of  the 
Btoniach,  iiinik'ring  extiri>aliiiri  dillicult,  if  not  imiiossilile.  The  cyst  may 
rupture  into  the  lesser  jwritoned  »iic,  the  general  peritoneal  cavity,  or  the 
stomach.  Rapture  into  the  lesser  sac  may  explain  the  presence  of  a 
large  cystic  tumour,  communicating  with  the  interior  of  the  pancreas 
iti  those  coses  in  which  a  considcmblo  portion  of  the  organ  remains 
unaltered. 

Symptoms. — These  van,-  widely  in  different  cases  according  to  the 
site,  cjHisation,  and  rate  at  which  the  cyst  has  grown.  .Sometimes  there 
are  no  definite  manifestations  before  the  api»eanince  of  a  tumour,  and 
usually  early  Sjonploms  Jire  dite  to  the  condition  which  leads  to  the 
formation  of  the  cyst,  whereas  the  later  Kymptoms  are  due  to  the  presence 
of  the  cyst.  In  caaob  secondary  to  pancreatitis  there  will  have  been 
dyspepsia,  low  of  Hcsh,  and  epigastric  pain  for  some  iM)nsidcrahle  time. 
In  other  case:.'"  which  are  due  to  oljstniction  of  the  duel,  ultack.s  of 
smal     i>ain    with    jaundice,    waiting,    and     vomiting    will    occur. 


According  to  Mr.  Mayo  Kobaon,  large,  bulky,  p»Ie  motioim,  wiih 
tuidige«te(l  muEcIe-fibrcs  and  excess  of  fat  accompanied  by  marked  lue* 
of  Hosh,  together  with  a  "pancreatic  reaction"  in  ibe  urine,  vnll  ganer- 
»lly  be  found  when  the  diaeasc  is  due  to  pancreatitie.  Although  th«; 
cyst  usually  grows  slowly  and  may  renuiin  quiescent  for  ytiars,  eveaJ 
becomiiij^  smallor  for  a  while,  it  nmy  appt-sr  soon  after  an  attjick  of  |i«in 
and  vomilin^,  and  ra]ml!y  enlar^fc  within  a  few  nmntlis.  When  haemor- 
rhage takes  place  fit>ni  its  wall  the  cyst  may  attain  the  size  of  a  child's 
head  within  a  fortuigLt.  With  tbe  appearance  of  the  cyst  the  patient  is 
tiiiblu  to  attacks  of  epigastric  jKiin  mure  or  tosa  constant  and  severe,  and 
often  lasting  for  long  periods,  even  uiontbs.  The  (muu  radiates  from  tbe 
cpjgaatrium  to  the  left  shoulder,  and  may  start  witliout  obvious  reasoD  or 
^nth  vomiting  and  diarrhoea,  associated  with  tenderness  and  fulnc 
Sometimes  there  is  jaundice  and  sometimes  intestinal  haemorrhage.  Tbo' 
wasting  may  bo  marked  or  slight.  When  there  is  haemorrhage  into  tbe 
cyst  the  8;,'mptom&  ntpidly  become  severe,  and  may  necessitate  active 
treatment  without  delay. 

There  is  usiuiUy  a  smooth  rounded  tumour  presenting  first  in  the  lefl 
hypocbondrium  between  the  costal  cartilages  and  tbe  median  tine ;  ivs  it 
enlarges  it  r-aases  a  swelling  of  the  upper  half  of  the  alulomcn  whicli,  in 
exceptional  ca«es,  may  extend  from  the  un.-iifni'm  cartihigu  to  the  pubic 
symphysis  and  into  both  ttanks ;  it  is  globular,  rcsist^int,  inelastic,  andJ 
smooth  on  the  surface.     As  a  rule  the  cyst  is  slightly  movable,  both', 
vertically  and  latendly,  and  often  transmit)  pidsjition  from  the  agrta,  bul><| 
is  not  expansile.     It   is  dull  on   percussion  where  not  covered  by  the 
Rtomach  or  intostineA,  and  on  auscultation  a  Avstolic  min*nnir  transmittiHl 
fi-om  tbe  adjacent  aorta  h  sometimes  audible.     Tbo  smaller  and  mnrai 
deep-seated  the  cyst,  tbe  more  likely  is  It  to  suggest  a  solid  tumour;  on 
the  other  hand,  fluctuation  may  be  obtained  in  a  large  juid  suporticiil 
cyst.     The  prcsHure  of  the  contained  tluiil  may  bo  such  that  the  licjuid 
M-ill  spun  several  feet  from  a  trocar  plunged  tlu-ougb  the  wall.     A«  the 
tumour  becomes  more  obvious  the  epigastric  pain  and  digestive  disturb-, 
naces  arc  apt  to  be  more  ]}ersistent,  and  tbo  larger  its  size  the  greater-^ 
the  loss  of  Bcsh  and  strength.     From  its  size  or  situation  the  cyst  may 
interfere  with  the  descent  of  the  diaphragm  and  so  embarrass  respiration  ; 
it  may  press  upon  the  portal  vein  or  inferior  vena  cava  and  cause  ascites 
or  anasarca^  or  on  the  intestine  and  give  rise  to  symptoms  of  obstruc* 
don.     In  rare  instancoa  fat  and  an  excess  of  undigested  muscular  Hbre 
have  been  found  in  the  faeces,  and  albumin  or  sugar  in  the  urine. 

Otag'nosls. — Physical  are  more  important  than  rational  signs  in 
eBtabti-thing  the  diagnosis  of  a  cyst  of  the  pancreas.  A  smooth,  rounded  i 
tomour,  often  giving  a  dull  note,  is  to  be  recognised,  first  appearing  in  tbo 
epigastrium  or  left  hypocbondrium,  slightly  movable  especially  verticMlly, 
and  usually  ueparated  from  tbe  liver  ainl  spleen  by  n  reHuuant  area.  The 
stonuK'h  may  bo  distended  by  giT-ing  tartaric  aeid  and  bicarbonate  of 
sodium  in  separate  solutions,  and  the  colon  by  distending  it  with  air. , 
Wo  can  tbeu  ascert^Lin  their  relations.     Usiuilly  tbe  stomach  will  be 


frunt  of  luid  otleii  sliove  the  tumour,  whilst  the  colon  tnay  be  licl»n-,  lees 
(ifu.-ii  ill  front  of  iL 

The  region  of  the  alxlomt-n  id  which  u  cynt  may  he  preaent  will  depend 
I^loa  whether  it  luu  originated  iii  the  head  or  the  tail,  ami  hIi-o  mi 
iw  ralation  to  the  mesenteric;  vessels  and  the  umeiitiim.  Usiialty  the 
cyst  ia  nliovo  and  slightly  to  tho  left  of  the  uiuhilicUB,  but  it  may  lie  in 
any  tvgion,  and  mav  even  occupy  the  whole  a1>doinen.  It  may  thei'e- 
fore  be  confused  with  rysts  or  timiours  of  the  kidneys,  spleen,  liver 
or  gall-bladder,  meientery,  oviir^',  and  the  KuprarenaU,  and  even  «ith 
ascites. 

Some  rdropn'itonetU  cysts  arise  from  the  remains  of  the  WolHian  biHly, 
uiid  may  displace  the  stomach  in  any  direction,  and  nmy  oven  push 
forward  the  aorta  and  cava.  They  are  usually  thin-walled,  of  large  size  , 
tbey  contain  choleeterin,  are  freely  movable,  and  can  be  enucleated. 
They  closely  i-eeenible  a  psii-ovarian  cyst,  ami  may  Iw  in  c3<»ao  relation  to 
the  pancreas.  Tliey  are  usually  benign,  and  artr  nnaccomjianied  )iy  any 
symptoms  beyond  those  of  a  mechaiiicjd  chtmicter.  Monprofit,  who 
remored  one  successfully,  was  compelled  to  excise  the  spleen  and  the  uiil 
of  the  pancreas.  Ho  eamu  tu  tho  vcjuclusion  that  it  hiul  ariuen  from  the 
ix'uiains  of  the  Wolttiaii  l)ody  buluml  the  meeoeulon.  The  diagnosis  can 
but  rarely  be  made  before  o|)eration,  ahd  as  the  majority  recover  from 
operation  the  deep-ceated  nature  of  the  mass  may  preclude  accurate 
ileu^rnii nation  of  its  relations  and  etiology. 

Treatment — It  is  obvious  thai  medical  treatment  is  of  no  permanent 
avail  in  such  caaee,  but  ocoasioiially  the  qucation  aritu-'s  whether  immediate 
operation  is  imperative  in  some  of  the  acute  cases,  or  whether  it  i^  butter 
to  delay  until  the  acute  process  has  |>aB.se<l  otf.  It  is  almost  impossible 
to  decide  in  any  particular  case  whether  the  increase  in  size  will  be 
steadily  progressive  or  whether  there  may  be  a  stationary  periorl,  hut.  us 
A  nde  the  steJidily  progressive  luitnre  of  the  Bymptams  prtH-liide-s  delay. 
The  risk  of  opening  the  abdomen  is  so  much  less  than  it  was  ten  or 
fifteen  years  ago  that  it  is  much  safer  to  perform  a  laparotomy  thiui  to 
attempt  to  drain  the  cyst  by  aapiratiou,  which  should  never  be  employed 
oven  for  diagniiAtic  purjx)se8.  Incision  and  di-ainage  of  the  sac  lisul  to 
succosa  in  a  MmMidHmblo  pi!rcenta4(e  of  the  cjuios,  and  the  hij^h  mortality 
attaching  to  complete  extirpation  of  the  cyst  renders  this  procedure 
inadvisalile  unless  the  cyst  is  pedunculated,  nr  lU'iscs  in  the  tail  of  the 
jmncrca.".  Usually  the  cyst  h  drained  frt»ni  tliL*  front,  but  simio  hav« 
been  auecesafuUy  iloiilt  »iL3i  fnim  the  loin,  ^\'he^l  the  iil>ilomen  is  opcnud 
the  relation  of  tho  stomach  to  the  cyst  should  be  determined,  and  tho 
organ  may  be  pushed  upwards  if  necessary.  The  sac  may  bo  emptied 
by  a  trocar,  the  opening  enbirgud,  and  a  drainage  tube  inserted,  the  eilge 
of  the  cyst  being  secured  to  the  muacular  wall  of  the  alxlominal  Incision 
or  pocked  mund  as  may  be  found  more  desirable.  Mr.  Mayo  liobaon 
and  Mr.  Cammiilge  have  collected  the  atatiatica  of  160  published  cases  of 
pancreatic  cyst,  in  138  of  which  incision  and  drainage  were  performed 
with  sixteen  deaths,  giving  a  mortality  of  110  per  cent;  in  IC  oaaes 


excision  viaa  i>erfomie(i  with  three  deaths,  giving  a  mortaiit}'  of  20  per 
cent,  and  in  7  partinl  oxcisioii,  with  on«  death,  a  mortjdity  of  143  i>tfr 
cent ;  the  deaths  occurtoti  within  a  very  few  days,  in  eight  of  them  from 
peritonitis.  They  consider  thjit  in  the  more  extensive  tables  collected 
by  others,  some  of  the  cases  have  been  counted  twice,  and  that  in  other* 
the  data  were  insiifiidont  to  justify  their  inclusiou  in  the  comparison. 

Caujuli  are  extremely  rare,  less  than  100  cases  being  oit  record. 
Ont  of  11,000  rtutrtpaies  at  Ouy's  Hospital  there  were  3  casen  only,  all  in 
elderly  men  ;  they  were  multiple,  white,  iiTCgiilar  in  shape  and  branched  ; 
in  one  ease  there  was  a  mass  rcsembirig  white  coral,  and  in  another  a 
number  of  irrogtilar,  white,  jagged  calcidi.  They  are  met  with  most 
frequently  between  the  agee  of  thirty-five  and  fifty  five  years.  The 
paocreas  in  which  concretions  are  found  is  not  normal,  probably  always 
shewing  catarrh  of  the  ducts,  stagnation  of  the  secretion,  and  the  change* 
due  to  infection :  the  ducts  are  commonly  dilated.  The  pancreas  is 
often  atmphied,  and  there  ir  generally  chninic  interstitial  inflaniuiatiulL 
Suppuration  is  veiy  rare ;  and  although  Ki>me  authors  have  stated  that 
calculi  nuiy  be  associated  with  malignant  diseast:!  of  the  gland,  this  mtuc 
be  very  exccptimml.  Concretions  may  lue  fount!  in  all  |)ans  of  the  duct, 
but  are  usually  in  the  liuad,  auil  only  rarely  towaids  the  tail.  Not 
infrequently  gall-stones  have  also  lieen  found  in  the  biliar)-  passagee. 
Retention  of  puncrciitic  secretion  alone  is  not  stiflicient  to  produce  calaili, 
for  in  many  cases  in  which  the  orifice  of  the  duct  is  blocked  the  iKuicreas 
is  freo  from  calculi,  and,  on  the  other  hand,  when  calcidi  are  proMnt  tb<> 
orifice  of  the  duct  ia  not  invariably  iiceludetl.  Moreover,  the  atones 
contain  a  considerable  amount  of  earlxinate  of  lime,  which  is  not  present 
normally  in  pancreatic  secretion,  liacitius  colt  and  other  organisms  have 
been  found  in  the  calculi. 

Calcareous  deposit  may  also  take  place  in  the  tissue  and  ducts  as  the 
result  of  intlfimmation ;  ii  mjui,  aged  sixty-five,  had  cholecystotomy  per- 
formed for  chionic  jaundice  with  a  dilateit  gall  bladder  and  an  indurated 
mass  in  the  head  of  the  pancreas  ;  the  jaundice  disappeared,  but  he 
did!  from  pneumotiia  six  months  later,  and  the  autopsy  disclosed  a  hard 
cnlcarnkus  miuui  in  the  head  of  the  pancreas  sturounding  n  cavity  and 
dilatiilion  of  Wii-sung'a  duct  There  had  endently  Imen  .some  local  sup- 
puration. Til  this  case  the  calcareous  deposit  was  in  the  tissue  rather 
thau  as  a  loose  concretion.  Usually  five  to  ten  calculi  are  present ;  in 
rare  instances  there  is  a  solitAry  calculus,  but  as  manyjis  300  calriili  hare 
been  found  in  the  i>ancre;i8  (Lanccreaux).  They  varj*  in  size  from  mere 
sand  to  masses  an  inch  and  a  half  in  longth.  Tliey  imiy  bo  smooth  or 
rough,  soft  or  hard,  and  white,  brown,  or  yellow.  Besides  carbonate 
of  lime,  phosphate  of  lime,  and  carbonate  of  magnesium,  they  may  contain 
or^nic  protein  debris ;  Mr.  Sbattoek  foiuid  oxalate  of  lime  in  one  case. 
Mr.  Mayo  Kobson  has  pointed  out  tliat  the  presence  of  lime  renders 
them  markedly  o;>iique  to  ^-mys  compared  to  gall-stones,  and  this  may 
possibly  be  of  diagnostic  value  in  doubtful  cases. 


Symptoms  depend  largely  on  the  assncinited  conditiona,  and  are  often 
vagQC ;  in  the  majority  of  ciises  the  calculi  have  been  discovered  after 
death.  AtUickt<  of  wlic  mny  be  iissociiiteU  with  the  piis»ige  of  the 
coiicrtitiona,  in  which  caac  thoro  i»  ftpigastric  juiiii  riituriiig  along  tla-  left 
costal  margin  interiuil  to  the  nipple  line  and  [■ouiid  to  the  left  scapula, 
simulating  biliary  colic  hut  without  jaundice,  and  diflfering  in  thitt  the 
pain  is  directed  to  the  left  This  is  oflen  accompanied  by  vomititig, 
rigors,  anrl  cold  sweats.  Fnignicnti5  of  calculi  may  be  discovcpcd  in  the 
motionti.  In  chronic  cases  tho  patients  complain  of  dyspeptic  i^ymptoms, 
the  motioni^  are  bulky,  pale,  fatty,  and  contain  an  excess  of  neutral  fat, 
with  undigested  muscle-fibres ;  and  in  rather  less  than  a  quarter  of  the 
cases  glycosuria  haa  also  been  present :  the  patient  also  loses  desh  atid 
strength.  The  urine  would  probably  give  Cammidge'a  "C "  reaction  if  there 
were  any  sstsociatetl  chronic  pantreiUitiu.  Fistulous  commcinicatLunii  have 
been  known  to  form  with  the  «tomach  or  duodetiiim.  Mr.  Pearce  <iOuld 
has  recorded  a  case  in  which  a  pancreatic  calculus  pressed  on  the  common 
bile-diu;t  iind  t^iuseil  jaundice. 

Tt^atmenL — From  tlit-  iliEHculties  ordiagriosi»  surgical  treatment  has 
been  seldom  aiiopled  ;  jicconling  to  Osor  tlierc  are  ouly  some  5  case* 
ca  record,  3  of  which  have  recovered  ;  in  U^03  Mr.  Mayo  Kobson  success- 
fully removed  four  calculi  from  a  woman  aged  fifty-seven.  Two  were 
removed  from  the  duct  by  an  incision  through  the  dui.xlomim  and  by 
incisions  into  the  pancreas  itself.  !Mcdieal  treatmont  can  bo  of  little  use 
beyond  relien'np  the  pain  by  sedatives,  auch  ii&  morphine  and  chloroform, 
and  the  local  application  of  heat.  IJelmitoi  gr.  vii.  two  or  three  times  a 
day  might  help  to  arrest  any  infective  process  in  the  duct.  Holtzmaiui 
recommends  the  injection,  three  times  a  week,  of  I  c.c.  of  a  I  per  cent 
solution  of  pilocarpine  for  the  relief  of  colic. 

Ti'BKRCULosis  of  the  pancrrft-B  is  very  rare,  occurring  in  about  1  in 
2000  autopsies,  and  accounting  for  I  or  2  per  cent  of  all  the  cases  in 
which  [Mncreatic  disease  has  been  noted.  Most  of  tho  examples,  more 
particularly  those  in  children,  were  in  generalisetl  tuberculosis.  There 
may  be  mib'ary  tubercles,  small  yellow  uoduleR,  or  occasionally  larger 
caseoQB  masses.  For  example,  at  the  autopsy  on  a  child  aged  one  yoar  at 
Guy's  Hospital,  the  head  of  the  pancreas  was  enlarged  and  occupied  by  a 
•oft  caseous  mass  with  a  ragged-walled  ca\-ity  in  the  centre  where  the 
tissue  had  broken  down.  In  some  instances  chscoiih  lymphatic  glandn 
indent  the  pancreas,  and  at  iirst  Kiglrt  Kuggi^st  tiiberculoais  of  that  gland. 
It  has  been  shewn  by  Canmt  (8)  and  others  that  it  is  not  easy  to  produce 
experimental  infection  of  the  pancreas  with  tuberculosis.  Injection  of 
an  cmulition  of  tulwrclc  into  the  gland  genunUly  produced  a  Bbi-oid 
pancreatitis. 

Tuberculosis  of  the  pancreas  is  not  of  any  clinical  importance  as  it  is 
usually  part  of  a  generalised  infection  ;  but  in  one  or  two  cases  operations 
have  Ijeen  [wrformcd  on  no<Julcs  which  have  proved  to  be  tubercidous 
masses  situated  in  the  {Mincreas  or  in  the  neighbouring  Isrmphatic  glands. 
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Oser  tjiiotes  Muyo  and  St^mller  lu  having  met  with  tumours  perceptible  bj 
abdominal  palpation. 

Syphilis  afTecta  the  pancrena  in  two  wjiys :  hs  h  chronic  imJnmtivo 
jmnci-eMlitis,  and  as  a  gumma.  Pnnerctitic  k-sioiis  iire  much  more  (rei|ueiit 
in  inherited,  than  in  ncquired  ajijhilis,  the  organ  being  affected  in  *^0  per- 
cent of  the  cases  of  the  inherited  disease  in  new-bom  infants  ;  it  ii  thus  leas 
often  attacked  than  the  liver,  spleen,  or  bonoe,  but  more  frequently  tfaui 
the  thynms,  heart,  inteBtiiics,  and  kidneys.  Out  of  23  caaee  in  which 
the  imncreas  was  alTected,  syphilitic  changes  were  alao  found  in  the  livet 
in  21,  ipleen  IT,  in  the  bones  19,  lungs  10.  heart  and  thymtu  each  5, 
intestines  4,  kidneys  'i,  and  testicles  1.  Wc  may  therefore  conchido 
that  the  liver  is  pnictically  ftlways  implicated  when  the  iwncreas  is,  and 
very  probably  if  the  pancreas  W9s  altt-nys  exaniiniji]  niiuroBCtJiHcally  when- 
ever syphilitic  chan^  were  found  in  the  liver  the  or^^an  would  bo  found 
diseased  in  a  considerable  proportion  of  the  cases.  Dr.  Kolleaton  hai 
published  a  case  of  syphilitic  o]ilit«mtion  of  the  bile-ducts  associatad 
with  ail  exlrome  intcrgtiti.il  puncrcatitiu.  Biruh-Hirtichfelil  (IS'Ti)  and 
Schlesiiiger  (1898)  abewod  that  the  lesions  worti  leas  rare  than  h;Ml  W-en 
supposed  (27  out  of  121  cases  of  congenital  syphilis).  There  is  a  chjTimc 
overgrowth  of  connective  tiaiuu  with  disuppcuranco  of  the  glandular  cells, 
but  the  ialanils  of  Langorhans  Ciica]>u.  The  organ  i«)  increased  in  sue, 
and  becomes  hiird  and  grey.  Schlesinger  believes  that  the  lesions  may 
occur  before  the  later  months  of  fetal  life.  Miliarj*  gummas  have  been 
described  (Miiller). 

In  adults  syphilitic  infection  gives  rise  to  chronic  pancreatitis  much 
more  coiiimuidy  thuti  to  gumma,  the  organ  U'ing  indurated,  increased  in 
size  rather  than  .liminished,  and  the  heiul  more  affected  than  the  tail 

The  symptoms  of  syphilitic  disense  of  the  ]Ktncreas  are  generally 
those  of  a  chronic  ijancreatitiii  such  at»  dyspepsia,  great  wasting,  marked 
jaundice  with  fatty  sioots,  and  pvidence  of  syphilis  elsewhoroL  The 
pi^esence  of  dinlwtes  in  syphilitics  would  suggest  that  antis^-philitic 
treatment  should  be  tried.  At  the  autopsy  of  a  man  aged  twenty  six 
who  had  died  with  aortic  aneni'yRm  and  a  gumma  nf  thf  heart,  a 
gummatous  mass  half  an  inch  by  a  (quarter  was  fotutd  iu  the  piincrens, 
the  adjacent  arteries  were  thickened,  and  there  was  well-marked  inter- 
stitial jHincroatitis.  Obstructive  jaundice  duir  to  a  gumma  in  the  head  of 
the  pancreas  w^w  successfully  relieved  by  anastomosis  of  the  gall-bladder 
with  the  colon  (U.  B.  Kobinson).  Oedema  of  the  feet  and  ascites  due  to 
pressure  en  the  inferior  vena  cava  and  purtul  vein  have  been  observed 
\vidt  p.  290). 

G.  Newton  Pitt. 

REFERENCES 

1.  Baku,  L,  €l  Pic,  A.  Bav.  de  mid..  Puis,  188S,  viiL  2&7,  363.-2.  Bixca. 
WUn.  mtd.  Wchntchr.,  1883,  xxxin.  221.— 3.  BiKtB-HiRHCHrKLn.  AreX. /.  ffrilt.. 
Leipzig.  1875,  xri.  174. — 1.  BoLirr.  Inaug.  IMaK,  Burliii,  1882.-— &.  Hozf.uak. 
JAd.  ifee.,  K.Y.,  1883,  xxl.  4d.— d.  Batutw.     "  Tumour  uf  the  Paucnas,"  SI.  LtmU 


DISBASES  OF  THE.  PAffCREAS 


317 


J^«rf.  Had  JJtwjf.  Joan*,,  1890,  MIL  154. — 7.  Bkiokt,  R.  Htd.-chir.  Tra»i.,  London, 
1M3.  xviiL  1. — 8.  C\KNoT.  Thiff  de  Pant,  1898.— 0.  CAKXorot  Uahtikb.  "Cii&ger 
wiriungien  il«  rani|ioiild  At  Vator,"  Bull.  Sof..  mAI.  d.  h6}t.  de  Paris,  ]fiO0,  \\\\\. 
299.-10.  ClMOTOS.  "A  Case  of  P»iicn!»U<:  Cj-»l,*'  Ann.  Sitrfftry,  IflOB.  xxrrii.  aau. 
—11.  Dir.tt^'llCiL  "BetroiicriUilical  CyU,"  Jourit.  Am.  iled,  Asftc.,  1B06,  xirii.— 
12.  1><|RAS,  Amun.  "  P»nt:rwitk  Cyst  treatsd  by  InrUion  and  Umuuci',"  hrit. 
JM.  jQvrn.,  I8W,  ii.  17(9.-18.  DrysiNO.  "  Cy»(*d»n<>a>*  of  tlw  r«ucirc«s** 
Am.  Jtmrn.  Oimt.,  N.V.f  1905.  li.  101.— H.  Dihastb.  All'j.  hW.  CrMr.-Zly.. 
Berlin  (A1»s.),  19*4,  Uiu.  437.— 15.  Fisiikh,  T.  "  PrntoDoal  Sanguui'-'ous  Cysto  nmJ 
thai  RcUtivn  to  Cyt-ts  of  tlie  I'«iicr*a5,"  tfu;/.i  /fti»jo.  A<y.,  ISW,  slis.  a?.'!.  — 16. 
Fill,  R.  K.  "  MulUlocukr  Cyntuiua  of  Puuurcms"  vfv<.  /curn.  Sftd.  Sc,  Duk., 
1900,  «x.  184. —U.  OwLit,  A.  P.  Trans.  CUn.  .foe.,  Lomlnii.  18W>,  xxsit.  .1».— 
IS.  HKismcirs.  "Ueber  die  Cysteu  und  Pscudocynten  dvs  pAuVroM,"^  W^nrA.  /, 
tlin.  rfti'r.,  1897,  Hv.  SAO. — 19.  (ItJCXMASV,  M.  "/iir  Dta^iioM!  dm  Pankictustein- 
koliV,"  .UuwJisn.  mtA.  KVAn-nrAr..  1894,  \\\.  $8fi.— liO,  JAroitMix  kihI  prrr.  "r«j.e 
of  PAacreAtic  Cyrt,"  Mtd,-CHr.  Tntnt.,  Lon-ion,  ISWl.  Iniv.  Wo.— 21.  KL'icrE. 
DntatJt'  dtirurjfU,  Lief.  M  i'.,  3liitt^arl,  ISPS.— 2^.  KlUX.  Iterl.  Klin.  H'eAiurAr., 
1887,  fi2fl,~23.  Lm'i:E.C,  M.  "C^anccrw  [irimitirs  cie  r«ni]KHilt(lii  Vat*r,"  Prfs.i^  mH., 
Puis  1»0«,  xiv.  35«,— 24.  Leti'i.i.e.  M.,  ot  Vf.rliac.  '*0»n«tr  i>rinii«f  dr  r»m]«u!e 
de  V«er,"  Bu/l.  et  uidiiv.  S'Mi.  inAl,  de*  Atfjj.  de  I'ari*,  Paris,  1»05,  xsii.  1M3.— 
25.  I.lJiYti.  JoKltlK.  yin7.  .MfA.  Joun^,  1R92,  ii.  1051.— 2«.  SlATHlKl.  ■'Muladiea 
dti  Paiicre**,"  TraiU  <U  il^Uci'u  (Botichnr-i  rl  Bri»sond),  1900,  torn*  iv.—27. 
M'isriuJMr,  A.  "  AMatioD  d'xia  «yst«  du  i-i>r|i8  do  Wolff,"  'f<iz.  m&i.  ttr  i'arii,  190*. 
13-  a«r.  iv.  121.— 28.  MoouE,  B.,  and  Others.  "Od  iho  AbspDw  or  Markoa 
Diminuttoo  of  Free  Hydracliloric  Acid  in  thv  Gtmtric  ConCeDU,  in  Maligoiat  Diseue 
or  Orguii*  othir  t)i»u  Utv  Stunwcb,"  Lancet,  Um,  i.  1120.-29.  MCLLEB.  F. 
"  I'nt^rstirhnngrii  uber  Ictonis,"  JSwAf.  /.  klin.  Med.,  1887,  xli.  45.— 30.  NH-HOLk- 
J<n*rm.  M«d.  A*««tn-A,  1898-99,  viii.  365.— 31.  Nimiek,  H.  "  Not«i  aur  1*  ohiroTgir 
dn  fuiieriu,"  AW-.  <h  mid.,  l$99,  xiii.  \>]:  017,  1007.— 32.  OsEK.  "t>i«WB>fa  of 
Paacrwu,"  Kotbnagc^rs  Enryelopttiia  11/  Medidnr,  AnmricAD  Tnital.,  1903.-33.  PTC- 
SutTH.  P.  H.  TniHt.  Path.  Soc..  London,  1886,  xxvi.  17.— 84.  Rmbinvix,  Bktham. 
Brit.  SlaL  Jaunt.,  1900.  ii.  1001.-35.  Ri.lWOS,  A.  W,  M..  iilid  CAMMllniF„  T\t 
^nerttu,  iCf  .Svfjery  an/I  Pitdiolo^it,  1907,  W.  B.  S«undi-r«  CV. — 36.  RoiiBiTos. 
"CoDffCDitftl  Srrhilitio  Ob9itrui.-tii>n  of  Cli*  Cointuon  Bile-Duct,"  .flrif.  M/^l.  Jo<ir«., 
1907,  \i.  947.-37.  Salkpk.  "Zur  Oiajjnoiitik  .Kr  PaiikrtiMcyate,""  ZUchr.  f.  Hem-., 
IgfW!,  rii,  11. — 38.  .SruLr-fiSdRii.  "Die  ErVrankung  des  pAnkr««s  Iwi  hirciitiinT 
Lge-s"  fiVoA.  ArtJt.,  ItiyS.  cUv.  501.— 39.  Sen.v.  K.  "Surgery  of  the  Paiicr*-**.' 
Am.  J'lHm.  JUed.  Sd.,  18SP,  xt-ii.  454,  and  18S7.  xciii.  121.— 40.  Shattock,  S.  <i. 
"C*lcnli  of  C»ldum  Ox«Ul.'  from  a  Cwt  of  tin*  Panereas,"  Traw.  Patfi.  Si,/:.,  ISfltl. 
xl«ii.  101.— 41.  Thomas.  U'jiiaii-t  bittiut.  Adi-laide,  1S91.— 42.  Wai.kfk,  T.  J. 
•' I'olmirlrsa  or  Clay-ouJuiirud  iJcouia  UuaccoiDiianied  by  Jauiulic^,  aad  llieirC'onnectiou 
with  Dbnue  of  the  Paii!,Tc«,"  Mwt.-Chir.  Tritn«„  1889,  I-tsii.  257.-43.  Wiiim, 
W.  Hals.     "  Dimwm  of  the  Pancrviu,"  tfw/t  Rosp.  Pey..  ISSr.  Ilv.  17. 

G.  X.  ?. 


DISEASES   OF   THE  DUCTLESS   GLANDS,  AND 
SOME   OTHER   CONDITIONS 


Diseases  of  the  Thyroid  Glamd. 
istrodl'ctios. 
Cretisism. 
Myxoedema. 
Exophthalmic  Goitre. 

Acromegaly. 

Diseases  of  the  Adrbsals. 
Addii^on'r  Disease. 
Other  Diseases. 


Diseases  of  the  Splebk. 
Lymi'hadenomx 
STAins  Lymphaticcb. 


Infantilism. 

Obesity. 

Adiposis  Dolorosa. 

Oedema. 


319 


DISEASES   OF  THE  THYBOID   GLAiND 


Introduction 

Bj  Heotor  Ujickrxzie,  M.D..  F.K.C.P. 

Anatomy  of  the  Thyroid  Gland. — l^e  form,  siructure,  and  anatomical 
rclitiii'ii-i  of  tlie  fully  <icvelo|>LHl  thyroid  gland  are  »o  well  kuowii  that 
ooly  iIkim'  ^[jcciHl  featiiruR  v.-hi«.'fa  »re  of  iniporbiiiec  in  conticxion  wilh 
tlu>  coii-sidor.ition  of  it*  fiitictiinw  iiewl  Iw  referred  to  bore.  The 
glaiul  consists  of  two  lateral  lobes,  of  which  the  right  i»  uauiilly 
the  Lirger.  united  by  a  tranavei-so  istbmua.  The  lobes  are  in  cloee 
ii]i[H)BiticMi  to  the  Rides  of  the  larynx  find  trachea.  Tlie  Jsthraiw  varies 
in  bremlth  from  a  i(iiart«r  to  thieiMpiartont  of  an  inch,  anfl  lies  in  from 
of  the  LrachtiJi  Imtween  the  second  and  fourth  rings.  The  gland  m 
covered  with  a  capeiila  of  dense  areolar  tiMsiie.  It  i»  richly  BiiiipIiLHl 
with  blood-veweU  and  lymphatics  which,  with  the  nerves,  penctraie  into 
anil  iraveiTje  i1«  interior,  fiUp|K>rtod  by  a  network  of  interalitial  tissue. 
Tlieic  are  two  ninin  arti-ries  nn  e;irh  Rifle,  thti  miperior  :iiid  inferior 
tjjyroi'i,  wbicb  are  aometiiiies  jnippk-nientwl  by  a  ihinl,  the  tliyrtiidea  inia. 
These  arteries  are  remarkable  for  their  relatively  large  size  and  for  their 
torUHwity  and  their  niinicroufi  ramifications  and  anasiomoses.  The  veins 
which  limve  the  gUn<l  an-  thnto  in  iiunili(>r,  the  supurinr,  niiiiille,  and 
inferior  thyroid,  the  two  first  joining  tho  iiitermd  jufjuliu-,  thy  laai  (he 
innomimite.  According  to  Sappcy,  the  veins  do  not  have  any  valves. 
The  lymphatics  riui  into  the  superior  and  inferior  deep  cervical  glands. 
The  ner^f  supply  conios  from  the  middle  and  inferior  cervical  ganglia  of 
the  ajTnpathetie  and  from  the  vagiia.  Nerve  fibres  from  tlie  descending 
bninch  of  the  hypoglos.s!il  have  also  beon  described 

Uistoiupu. — TJic  ghuid  suhHtance  consists  of  an  aggregation  of  closed 
vesicles,  rounded  or  i»olyhedral  in  shape,  siii)]>ortcd  and  divided  into 
imperfect  lolmles  by  a  connective  -  tissue  network  continuous  with  the 
fiWnus  capsule.  The  vesicles  are  of  varying  size,  the  largest  having  a 
diameter  of  .ilKmt  I  mm.  ;  their  widls  are  foniiwl  of  hyaline  material 
and  a  single  layer  of  cubical  or  columnar  opithelial  cetid  without  any 
Ijascment  membrane.  They  itre  filled  with  a  yello«*isb  glairy  fluid, 
the  WM-alled  colloid  maierial.     With  this  there  may  he  niitigled  detached 
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epithelial  cells  logether  witli  a  fev  leucocytes  and  crythI-oc,^*t«s  uoder- 
going  clisiiitegratioti  aiid  decolorisution.     Iti  the  pcnphery  of  the  (."olloid, 
vacuoles   are   sometimes   to   he    seen.      Two  variecies  of  epitheli&l  celU 
hnre  bc:mi  dUUn^iiishtMl  which,  after  1^inx<^iK]<)rfr,  \mve  Wen  teiined  thfri 
pririci]>]>I  colU  (Hauptxeltcii)  am]  the  colluid  celU.     The  colloid  cells  &tm\ 
tile  celU  which  are  more   or  less  digtended   with   the  granular  matterj 
which  farms  the  secretion.    The  granules  iiiv  nyidily  suiiHcd  in  ihe  same 
way  ns  the  colloid    mjittiniU,    und  these  cv\h  may  )«  said  to  be    more 
oxyphil   thfiii   the  pritiiriiml  cttlls.     Tho  huter  slain  but  alijihtly.     The 
nucleus  of  the  cell;^  is  round  :iikI  laj-ge,  and  stains  more  deeply  in  the 
case  of  the  colloid  types ;  the  colloid  cells  are  tho  larger.     The  two  kinds 
of  cells  are  dillcrcnt  sitiigcs  only,  ihu  reeling  and  the  dischnrgtfl  state  of 
the  Bocretiiig  cells  of  the  glandit.     The  capillaries  oonLiitied  lit  the  connec- 
tive tissue  are  brought  into  the  closest  fiontjict  with  the  epithelium,  and, 
sometimes  may  Ih)  seen  projecting  between  the  cells.     Ulandular 
are  also  found  outside  the  vesicles  cither  singly  or  in  groups  or  clum]N.1 
"niey  are  polyhedral,  and  show  simiki-  changes  of  state  to  those  iif  tbeJ 
epithelium  of  the  vesicles  due  to  the  varying  nnmuntB  of  granular  nuitt«rj 
they  contain.     According  to  Dr.  Forsyth  they  are  most  abundant  in  tbi 
thyroid  in  infancy,  nnd  are  less  common  in  later  life. 

IVei^hi. — The  weight  of  tho  glands  varies  dun'iig  childhood  belweeo" 
00  and  180  gruins,  and  in  adidta  between  1  and  '1  ouncufi.  In  infanta 
of  a  few  days  old  I  have  found  tho  weight  of  the  gland  to  vary  between 
15  and  .tO  gminfl.  According  to  my  olwervaliona  and  to  those  of  ^ 
Stephen  Mackenzie,  the  weight  of  the  glands  is  usually  pruponioiuil  to 
the  weight  of  ttic  body  irrespective  of  the  age  of  the  BubjL'CL.  The 
stiiU'-inen I  niutlt!  on  tliu  authority  of  IIuKi-like  as  lung  ago  as  IH-II,  that  in 
tho  ial\\%  and  during  itarly  infancy  the  thyroid  gland  is  relatively  much 
larger  than  in  aftcrdife,  is  not  borne  out  by  theso  observations.  It  Is 
generally  stated  in  textbooks  that  the  weight  of  the  gland  is  greater  in 
females  than  in  nudcH,  but  Wvibgca's  ob^crvHiivns  give  an  average  weight 
of  5*28  gmiiis  for  nion  and  450  grains  for  women. 

Detviopnunt. — The  fii-st  trat;es  of  the  thyroid  gland  in  the  embryo  are 
three  divei-ticula.  two  huerjd  and  one  median,  which  are  formed  from  the 
bypobliust  lining  the  primitive  pharynx.  The  median  diverticulum  is 
developed  at  tho  level  of  the  second  visceral  arches,  the  lateral  at  that  of 
the  fourth  lieceral  cleft.  The  former  for  ii  time  cmitinueB  wn  a  hollow 
sac  which  communicates  with  the  pharynx  throuc'h  a  narrow  neck,  the 
thyreo-glossal  duct.  Subsequently  the  sac  is  obIit..'ratcd  and  the  duct 
closes,  the  position  of  its  external  opening  being  indicatetl  by  the  fonution 
caecum  nn  tlie  dorsum  of  the  tongue.  Tht^  Intend  an<l  the  median 
segmenta  subsequently  fuse  together  to  foi-m  the  complete  gland  in  frouL 
and  at  the  ttides  of  the  up]>er  |)art  of  the  trachea  and  larynx.  At  firet 
the  ghmd  consists  of  a  mass  of  polyhedral  cells,  which  later  on 
grouped  intn  clumps  by  tho  ingrowth  of  rnniiuctivo  tissue.  As  early 
the  sixth  Witt-k  the  wdls  of  thw  huiimii  thyroid  lu-c  arranged  so  as  to  form 
the  walls  of  small  vesicles.     ITic  proportion  of  epithelial  cells  to  inter- 
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ritiiial  cells  gnidunlly  hoconies  grciiter  until  the  adiilt  arningement  of 
ooIIr  ii  reAvheil.  The  cells  griicliuilly  nssiime  the  staining  rcucttont)  of 
the  colloid  colls,  and  email  gntiinlcjt  make  their  appearance  in  them, 
whilst  drops  of  colloid  fill  the  interiora  of  the  newly  formed  vesicles. 

Ill  some  animals  low  in  thi'  scale  and  lu  fi^bes  there  i%  pcmstenco 
of  thu  cummtiiiiuilitm  with  the  phnrynic.  Acconling  to  Anilriezcn  this 
ia  the  Lvue  in  the  amphioxus,  rUM;idianr<,  Hiid  lower  vertehrala.  In  the 
•tophioxus  the  thyroid  body  is  a  hvywhranchiiil  orgain ;  in  ascidiaiiB  it 
is  ft  moss  of  gliinduljir  tissue,  the  ondosiylu  organ.  In  finhes,  although 
embedded  in  thu  lissiu-is,  the  gland  hns  iiii  opening  into  the  pluirynx. 
In  the«e  aninuJs,  thiiiefoi-c,  thu  KLxreiinn  enlei*  the  body  hy  way  of  the 
pharyngeal  tmct.  Andriczen  suggested  Lbiit,  pussing  with  the  cuireiiu 
of  water  over  the  vjisciUar  an.hcs,  the  secretion  is  there  absorbed,  enabling 
the  respiratory  organ*  to  cake  up  oxygen  and  cjirry  un  the  guseoiis  nietH- 
bolism  more  readily.  Thus  the  organs  may  be  looked  on  tis  associated 
anuiomiciilly  with  »  primitive  resiiimtory  system,  and  physiologically  with 
the  respiratory  gaseous  exchange.  According  to  Sir  V.  Horsley,  the 
epitheliid  cells  of  the  human  thyroid  gland  shew  signs  of  functional 
Actinty  from  the  sixth  to  the  eighth  iniinth  of  fetal  life.  It  is  i\*jI  until 
ohi  ago  that  retrogi-easive  changes  necesstrily  n]»jRiar.  Then  the  inter- 
ftlitial  Hbroiis  tiiiAue  incrmuius,  the  e|)it}u-lial  ('ull»  ili';:ono]*atu,  and  their 
remains  are  shed  into  the  shrunken  vehicles  which  contain  but  Utile 
colloid. 

Jcrrssory  ITt^frvids, — Thyroid  tissue  is  not  strictly  confined  to  the 
limits  of  the  thyn>id  gland.  Sinidl  extranieoiis  niiLsses  of  thyroid  tissue 
or  accessory  glands  are  fix-qnetitly  present.  The  most  usual  situations 
for  these  are  the  region  of  the  hyoid  hone,  the  region  of  the  thyroid 
gUod,  where  they  occur  under  or  behind  the  hiteral  lobes,  and  the  region 
of  the  anrtu  and  great  vi^^tels. 

The  Parathyroid  Bodles-^Eithor  embedded  in  the  thyroid  substaiieo 
or  lying  external  to  it  are  t^i  be  found  certiiin  small  liodies,  which,  whilst 
superficially  rosonil.ling  thynjid  tissue,  are  found  to  present  imiwrtant 
stnictunil  diRerences  from  it.  These  l)odie«  have  been  called  para- 
thyroids, and  were  first  describod  in  man  by  Sandetrora  in  1S8<I,  although 
they  had  been  noticed  by  Owen  in  the  rhinoceros  in  ISG'2.  Thet^e  bodies 
have  in  recent  years  been  brought  into  great  pi-ominence,  and  have 
been  considered  of  even  greater  vital  importance  than  the  thyroid  l>ody. 
Their  intimate  connexion  with  the  thjToid  body  fans  greatly  complicated 
experimental  research  j«  to  the  functions  of  the  hvtter,  in  consequence  of 
the  difficulty  of  i*cuioving  one  without  the  other. 

There  is  considerable  variation  in  the  number  and  position  of  the 
pontthyroid  glands  in  man  as  well  as  in  the  lower  animals.  Commonly 
in  num  thny  arc  attached  to  tht-  thyn>i<l  gland,  and  are  four  in  iiumlxr, 
but,  aa  will  1m!  seen,  t)n's  is  by  no  niinnis  trunKtatiT.  Whilst  then*  is  ihe 
greater  diversity  in  their  position,  thd  hnve]-  i-land  usually  lies  near  the 
poflCerior  edge  of  the  thyroid  gUnd  in  the  hxme  tissue  among  the  brancho* 
of  the  inferior  thyroid  arter)*,  and  the  upper  gland  utiiintly  at  the  posterior 


edge  of  tho  thyroid  glniid  close  w  the  oeaophngus.  Wekh  givt-*  tbe 
position  of  the  upper  gland  as  the  poswrior  wall  of  the  oes-3ith;u;iib  or 
pharynx  at  or  near  the  junction  of  the  In'o  and  quite  8«]>arate  from  the 
thyroid  tissue.  That  of  the  lov<i"er  glatid  is  more  variable,  and  ia  either 
eloac  to  the  lower  edge  of  the  lobe  or  iiunicdiutoly  or  some  distance 
below  it. 

I)r.  Fontyth,  who  mnde  an  exbiuGtivo  Bxainina.tion  of  66  human 
euhject^  found  th-it  in  itomowhat  le&s  than  half  four  parathyroids  were 
present ;  in  a  tliifd  of  the  cases  more  tbiri  two  panithyroid*  vrere  present 
on  one  side,  tho  number  varying  from  three  to  seven.  In  seven  of  the 
liubjocts  there  wnn  ni>t  inoru  than  one.  Thu  [lositioit  of  the  u|>|>er  ^laiid 
only  is  at  all  constant.  It  is,  howevor,  cxcaptional  for  the  glaiid»  lo 
be  situated  at  any  considerable  distance  from  the  thyi-oid  lobes,  and 
Dr.  Fonsyth  foiuid  them  invariably  in  the  same  comiJartinent  of  the  dc«p 
cervical  fascia.  Xo  jiamthyi-oid  w«s  found  at  any  distance  auperior  l*i 
the  th>Toid.  It  is  noteworthy  tlmt  thoir  most  common  position  is  also 
that  of  acce-ssory  thyroids,  with  which  ibey  may  be  blendud.  They  liare 
also  been  found  connected  with  the  thymus.  The  average  ghiuds  arc 
from  0  to  8  mm.  in  length,  3  mm.  in  width,  and  I  or  i  mm.  in  thiekne«&. 
They  are  tiattened  and  ovoid  in  shape,  and  soft,  flabby,  and  inelastic  in 
oonsit^t'ency.  They  are  usually  of  a  jiale  pink  colour,  and  have  a  soiooth 
gUstcnin}^'  surface  over  which  a  few  vestsels  ramify. 

The  panithvroid  has  a  thin  capsulo  of  connective  tissue  from  which 
fibrous  trabecidju;  art)  given  oH',  iltkI  permeate  the  gland  so  that  it  is 
divided  into  small  {julyfaediiil  sections.  As  in  the  case  of  the  thyroid 
iKMly  the  fibrous  tiKmio  carries  with  it  a  lavish  supply  of  blcKKl-veaeeU  and 
lyrapliatica.  The  cells  arc  grouped  irrcgiilariy  in  clumps  lying  in  the 
meshes  of  the  fibrous  stroma-  The  cells  are  polyhedral  and  contain  a 
single  nucleus.  Two  kinds  of  cells  have  been  distinguished,  rc^sembling 
thiist^  i»f  the  thyniid.  These  are,  first,  celU  whii:h  contiiin  mtirli  pnitn- 
plasm  ^nd  ura  eosinophil  or  oxyphil,  having  a  decided  ulTinity  for  acid 
dyes,  and  which  ar«  analogous  to  the  "culloid  cclU,"  and,  secondly,  cells 
which  a]>pear  clear  and  take  little  if  any  stain,  the  *'  pnnci[)al  cells."  The 
former  arc  the  resting  cells  nr  cells  accumulating  secretion,  the  latt^^r  the 
fatigued  cells,  or  culls  wbi<-li  have  delivered  themselves  uf  their  secretion. 
Cells  may  be  found  at  viirious  stages  between  rest  and  fntiguv.  Minute 
droplets  of  secretion  may  be  observed  lying  in  the  midst  of  the  cells, 
which  are  sometimes  grouped  around  it  so  as  to  give  rise  to  the 
appearance  of  a  vesicle.  Accordiitg  to  l*r.  Fomyih,  the  secretion  of  the 
parathyroid  cells  is  identical  with  the  thyroid  colluid  in  appearance  and 
Btainin-^  reactions. 

The  apiwarauco  of  the  parathyroid  bodies  at  or  shortly  after  birth 
presents  certain  peculiarities.  The  connective  ■  tissue  stroma  is  more 
diHtiiir.t.  The  cells  fdl  it^  meshes,  but  appear  to  he  in  the  inactive 
stage,  scarcely  stjiining  with  acid  dyes.  It  is  not  until  aWut  the  third 
or  fourth  year,  or  even  later,  that  the  cells  shew  signs  of  commencing 
nctiWty. 
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The  Colloid  Substance. — The  charjictcristic  yellow  glairy  fluitl,  tho 
socalletl  colluid  BubsULn[;e.  is  tlic  secrelioa  of  the  thyroid  gland,  and 
nuuiy  iavestigatioiiB  hnve  been  made  with  the  object  of  determining  its 
exact  tuture  and  chemical  coni^xisition.  Baiimann  first  shewed  that 
iodine  is  a  constant  constitHent  of  the  colloid,  being  found  in  organic 
comhinatiim  principally  in  the  form  of  a  protein  molecule,  (he  irxline- 
containing  ihyreo-slobulin  of  Oswald.  The  colloid  mnLtyrr'an  Iw  obtained 
in  a  state  of  purity  according  to  the  method  of  Dr.  R.  Hutchiaon,  from  a 
dilute  alkaline  extract  of  the  fre«h  glands  by  precipitation  with  acetic 
acid,  reprecipilatioD,  and  wjiabing  with  BJcohol  and  ether.  Thus  itlitained 
it  is  a  vpr}'  light  bniwri,  laflti'less  and  odourless  jiowdcr.  Usnally  thyroid 
substance  will  yield  one-tenth  ol  \Xa  weight  of  colloid  Bubstance.  Two 
riewa  have  been  held  aa  to  the  origin  of  the  colloid  substance :  the  first 
wiw  that  it  was  the  unaltercil  secretion  of  the  epithelial  cells ;  the  other 
that  it  was  the  result  of  a  degenerative  change  in  the  cella,  which  were 
then  shed  into  the  idterior  of  the  vcsicloe.  The  first  view  ia  supported 
by  the  existence  of  transitional  colla  intermcdijito  between  the  "  principid  ' 
and  the  "  colloid  cells  "  ;  the  cell  in  the  resting  stage  gradually  accHmuIatca 
secretion,  of  which  it  then  delivers  itself,  and  is  transformed  into  a  dis- 
charged cell  or  cell  in  the  stage  of  fatigue.  No  doubt  gome  of  the  colloid 
cdLs  are  shed,  but  the  secretion  is  only  to  a  small  extent  coiupoRed  of 
thcK.  The  colloid  substjUice  not  only  fills  the  vesicles  but  also  the 
lymph-spaces  in  the  interstitial  ti3£uc>  and  its  presence  can  be  demon* 
stnted  in  the  lymphatic  vessels  coming  from  the  gland;  thiB  wan  first 
shewn  in  IBSfi  by  King,  who  caused  the  secretion  to  flow  into  the 
lympliarics  by  gentle  pressure  on  the  lobes  of  the  gland. 

The  colloid  snbstjince  is  compound,  and  can  bo  readily  split  up  by 
gastric  digestion  into  a  protein  and  a  non-protein  part.  The  protein  con- 
stituent, which  forms  nearly  half  of  the  substance,  consists  t)f  alKumoses, 
and  is  a  culrHirlcss  hygrnscnpif  jxtwder  with  a  liltter  tjistc.  The  non- 
protein Iwly  \»  a  dnrk  brown,  cKhmrlc«s,  and  tasteless  powder.  Both 
these  constituents  Ap]>ear  to  possess  the  physiological  properties  uf  the 
colloid  matter,  but  the  non-protein  in  a  considerably  higher  degree  thsn 
the  protein.  The  non-protein  pjirt  appears  to  bo  almost,  if  not  quite, 
identical  with  the  thyn)-io4linu  of  liaumatin  oblainn)  by  lioiting  the  gland 
with  dilute  hydrochloric  acid,  sc)mrating  by  filtration  the  preci])itate 
which  falls,  and  purifying  the  latter  by  further  treatment.  Other  l»odic8 
Hot  containing  iodine  have  been  separated  from  the  gland,  but  none  of 
ibese  poasess  the  specific  action  of  the  ctilloid  substance  ;  among  these 
may  be  mentioned  a  nueleo-albnmin,  extractives,  creatine,  xanthine,  a 
Ifody  called  thyreoantitoxiu  by  Fraenkel,  Drechsel's  basic  products,  and 
Oswald's  i«line-free  thyreo-globulin.  The  activity  of  a  prejjaration  ol 
thyroid  gland  appears  to  bo  proportional  to  the  amoimt  of  iwline  it 
contains,  and  only  iodine-containing  products  posscfls  any  activity.  No 
anificini  prepftnition  of  iodine  has  so  far  been  fonnrl  to  possess  the  same 
properly. 

/(Wiiw  anrf  (AKtr  CmuUiuents  of  the  Coildd. — Iodine  thus  appears  to  be 


a  peculiarly  essential  eleiuciit  for  the  function  of  tlio  thyroid  glanJ.  The 
nonmil  gland  contains  from  '03  to  *09  per  cent  of  iodine,  the  projiortioa 
varying  under  difTerent  conditions  of  life.  The  colloid  sobstance  contAini, 
from  -3  to  '9  per  cent  of  iodine.  Tlic  nmount  of  iodine  in  ihc  whnt»| 
glind  varies  hetwoen  2  and  9  millign>-"i3-  Iodine  is  not  found  in  the 
tliyroitl  glimd  of  the  fotUB  or  the  newly-born,  Jind  it  is  not  until  one  ywir 
After  birth  that  it  can  be  detected.  After  this  nge  the  relative  amount 
of  iodine  remains  fAirly  constant  until  old  age,  when  it  declines.  Ihiring^ 
pregiuincy  the  iodine  content  has  been  found  to  be  considerably  lessened. 
Goitifa,  wlitlfit  irorilaiiung  a  small  ]iCR'(Mitiigp  nf  iodine,  may  shew  a  vtrr 
coitsideriible  increiia«  in  the  total  amount  present,  t>xwpt  in  iho  casr  n( 
pineiy  parench\Tnatoii8  or  lihroug  goitres.  In  parouchviuatoiiK  includJiigi 
exophthalmic,  goitre,  tlie  iodine  content  may  be  as  low  as  '0002  j>er  ccnU 
Tliat  in  the  case  of  the  pxophllialmic  vjmnty  this  may  only  be  the  ronae- 
qiience  of  the  rapid  ro-absurption  of  the  Kt'crL'tion  ia  shewn  by  lliottc  CAsas, 
in  which  the  vesicles  iirc  iillod  xrith  colloid  mfttciiul.  A.  Kocher  found 
much  as  40  to  50  milligrams  in  one  lobe  of  the  gtand  in  a  case  of  this  kind. 
Fibronn  goitres,  or  parts  which  have  undergone  cystic  degeneration,  often 
contain  no  iodine.  Among  the  lower  nniniaU,  the  pi-ojMjrtion  of  iodine 
is  highest  in  horbivora,  lowest  in  cjirnivora,  in  which  it  may  be  niL 
According  to  Mendel  the  ;imonnt  of  iodine  preseni  in  the  human  pam- 
thyroids  is  both  absolutely  and  relatively  greater  than  iit  the  thyroid. 

Phosphonis  is  a  constant  constituent  of  the  colloid  siib»tiince,  but  the 
proiKirtion  iR  con-siderably  low^r  than  that  of  iofJine.     Arsenic  has  alsoj 
been  deterte^I  by  Oaiitier  anil  Bertrand, 

The  Functions  of  the  Thyroid  Gland. — Before  the  last  quarter  of  the 
nineteenth  century  tliere  was  iittlo  if  any  real  or  certain  knowledge  on 
this  important  subject.  Of  the  numerous  hypotheses  framed  to  account  for 
ihe  prtwpncft  of  the  thyrnid,  Bfiinr  few  shewed  a  glimmering  perceptiim  of 
ibe  trulb,  but  most  of  them,  if  ingenious,  wore  faiuiful  and  far-fetche^l. 
The  hisioiy  of  this  subject  has  b*reri  comprehensively  sitmmarised  by  Sir^ 
Victor  Horsier.  Strange  as  it  may  eQCxa,  the  gland  was  rcgnnJed 
absohiUily  funrtinnlcKs  bv  a  nuralnT  of  eminent  wnenlifii.-  men  during  the 
lust  century.  Some  Rnnnisfld  that  tlie  gland  was  aealed  in  the  nock 
simply  to  give  a  shapely  roundness  to  its  contour  ;  some  lDoke<t  on  it  as 
providing  a  protective  covering  to  the  numerous  important  vessels  and 
nerves  underlying  it ;  others  thought  that  it  had  important,  rehuions  with 
the  larynx,  wliich  it  helped  In  stipport,  and  that  it  was  in  some  way  (-on- 
nccted  with  the  qimlity  of  the  voice.  Others,  again,  impressed  by  the 
number,  size,  and  meanderings  of  its  bloodvessels,  concluded  that 
acted  ;w  a  kind  of  safety-valve  regulating  the  bloo<l-supply  of  the  brain-1 
Another  suggestion  was  made  that  each  lolw  ha<l  a  special  nutritive 
relation  to  the  corresponding  cerebral  hemisphere,  mnntifactnring  come 
substance  needed  by  the  brain.  Another  hypothesis  was  that  the  gland 
swelled  during  sleep,  over  which  condition  it  exeieiscd  some  control.  It 
was  alleged  by  others  that  thcix  was  a  close  relation  b.^twccn  the  thyroid 
gland  Mid  the  female  sexual  organs,  in  support  of  which  was  urged  the 


VAnation  in  size  Ht  the  mcnsti-ual  periods  or  uiHler  the  inHiieiice  of  strong 
Eiuil  excitemt'ii^  luul  the  greater  fivifueiicy  of  thyroid  di^orrierfi  in  the 
little  »ex.  Othtirs,  agiiin,  suppos&il  that  ihc'  gtand  bad  special  rclntions 
^th  the  cmoiionftl  ncn'oiw  system,  swelling  or  shrinking  under  such 
intliieiic<-«  HB  AUj^tT,  joy,  or  gorrow.  The  nmre  ratioiml  liyjKitliosrK  were 
those  which  reganled  the  gltmtl  >\s  thi-  ]irodiircr  ot  eotiio  titdi^laiice  of  uae 
in  the  bodily  economy.  It  was  thiis  considered  to  be; — (1)  A  direct 
hlood-fonning  orj;iui ;  (2)  an  indirect  blood-fortning  orgau  ;  (3)  an  orgun 
which  tnoditicd  or  rlofftn:iyed  substances  circulating  in  tbu  bluod  and 
hiimifiU  to  the  iKxly :  (4)  an  otpin  which  sccruted  sume  siibstaiu-e 
necesfljiry  to  thi;  Ixxly  f.»r  the  ]»r<)0Cfi8Cfi  of  njt-labolism. 

(.)iir  jireaunt  knowleilge  of  the  function  of  the  tiiyroid  gland  ha«  been 
obtaintM)  in  several  dill'erent  ways,  namely,  by  study  (a)  of  the  effects. 
imin«MHat«  and  rcniolo,  of  ejtjtei'iiiieiitul  removal  of  the  gland  in  varicLW 
luiiniaU ;  (b)  of  the  cflecl«  of  rompleto  x'omoval  of  the  gknd  in  hnmnn 
beings,  ueuaily  on  account  of  goitre ;  (c)  of  the  .tymptoioa  of  cretinism 
and  niyxoodema,  in  which  the  gland  is  absent  or  atrophied ;  and 
{H)  lasity,  of  the  effects  of  the  intcnml  ndminiatration  <if  tliyi-uid  sub- 
stance in  healthy  conditions  as  well  as  tvhen  the  glaml  in  absent  or 
functionally  deficient.  The  fmictiorml  im|HnXjincv  of  the  ghmdw  was 
concliwively  proved  when  the  remarkable  Ixxiily  changes  present  in  caws 
in  n-hich  the  ginnd  was  absent  or  defective  were  found  1«  diwippcar 
under  the  influence  of  thyroid  feeding.  The  train  of  Kymptonis  pre- 
aented  by  cases  with  atrophied  thyroiil  glanils  was  observed  to  follow 
complete  thymidcctnmy,  and  to  l>e  nltviated  by  lliyroid  feeding.  That 
the  functional  importance  of  the  gland  is  grciitest  in  early  life  is  ^^hewn 
bv  tht*  more  profound  alt^iration  in  the  bo<ly  which  is  associated  with  the 
alksence  of  function  of  the  gland  at  that  pci-iinJ,  and  by  the  niueh  more 
Berioiis  results  of  experimental  thyitiidcctomy  in  young  anintaU.  Where 
a  gland  in  of  importance  to  th»  borly,  tlie  removal  of  part  of  it  h.'is  been 
olwerveil  to  be  followed  bv  hypertrophy  of  the  remainder.  It  \vm  shewn 
by  Wagner  that  this  happens  in  the  case  of  the  thyroid,  for  when  one 
lolw  was  removed  the  other  hy|it;rlmphied.  This  result,  however,  was 
fiuun  found  nut  to  lie  constant,  but  to  occur  in  young  nnimals  only, 
another  proof  of  the  greater  functional  importance  of  the  gland  tn 
the  young.  It  has  also  been  obsen'ed  that  after  complete  thyroidec- 
tomy accessory  gUnds  sometimes  hyjiertrophy.  Conelusive  evidence 
of  the  grcJit  physiological  imiionancc  of  the  thyroid  gland  was  firat 
given  in  1857  by  SchitTs  observjitions  that  the  rfnioval  of  the  thyroid 
gland  in  dogs  and  cats  was  almost  invariably  followed  by  profoiiu'l  illness 
mnd  death.  These  results,  however,  passed  unnoticed  until  SchilV  rt'iientod 
his  experiments  in  ISSJ,  after  Kocher  and  llevcrdin  reported  the  ncrious 
and  sometimes  fatal  results  of  eompleto  thyroidectomy  in  the  human 
subject. 

It  was  subsequently  found  that  some  animals,  such  as  nibhitfi, 
bore  the  removal  of  the  thyroid  well ;  and  that  sheep  and  monkeys, 
although  profoundly  ntfected  at  firat,  might  sunive   the  operation   for 


a  considerable  time.  In  some  of  ttie«e  ammalii  it  vras  found  thai 
accesaory  thyroids  or  (mrathyroids  hjid  1tevn  lefu  In  the  rabhit  t 
oxtomal  [Hirathyroids  ju-o  situated  on  each  side  of  the  trachea  below] 
and  ((uitc  apun  fmm  the  thyroid  glaitd.  Hence  whc-n  the  thyroids  ai9 
remov(!<l  in  these  animals,  these  purathyroidB  are  almost  in^'nriabljr' 
left  Imhind.  In  the  ilog.  on  the  other  hand,  the  parathyroids  are 
closely  connected  with  the  thyroid,  and,  as  a  rnle,  am  i-enuivwl  along 
with  it.  From  these  observations  it  wjis  concluded  that  the  paralhyroida 
were  of  vital  iniporlAUce,  and  that  their  remt>\-al  was  probably  the 
of  the  rapidly  fatal  result  which  followeiJ  thyroidectitniy  in  do^iiB, 
sometimes  in  other  animals.  An  attempt  wna  therefore  imulc  t<i  o 
separately  the  cfFectA  of  remnvin)^  tir>;t  the  thyroid,  and  secondly  Ulfr. 
parathyroids.  Acconlinyly  Vassale  and  Genetali  extirpated  the  tbea' 
recognisf-d  four  parathyroid  glands  in  ten  cats  and  nine  dogs.  Xine  of 
the  cats  and  all  the  dogs  .succumbed  within  ten  days,  the  dogs  dying 
more  quickly  than  the  eata.  One  cat  survived  six  weeks,  but  was  then 
in  a  «tiit«  of  cachexia.  The  runioval  of  two  parathyroids,  or  eveu  «f 
three,  appeared  to  produce  only  transitor}'  symptoms ;  but  the  su 
quent  removal  of  the  remaining  one  or  two  resulted  in  acrito  sympt 
and  death.  AppfireTitly  the  intennd  and  external  piinithyrniiis  were 
equal  iniport^irtcc,  for  it  made  no  difference  which  werp  removed  first. 

The  exjjerimerits  cjnTied  out  by  Mr.  I'Vlniiuids,  iKjth  before  and  after 
Vassjile  and  Generali's  work,  seemed  thoroughly  in  accordance  with  their 
results.  He  found  that  if  the  whole  of  one  lolw  of  the  thyroid  of  the 
dog,  incliidiiig  the  parathyroids,  and  also  the  jirefiter  |>art  Ctwr>-thinle  or 
more)  of  the  other  lobe  be  removed,  the  aiiimiil  will  livH  or  die  arctinling 
as  the  parathymid  is  or  is  not  \cSt  In  thi;  animals  which  nm-vived,  tha 
remov)d  of  tlie  remaining  parathyroid  at  a  ];i.ter  period,  in  some  cases 
an  interval  of  six  months  after  the  first  operatioti,  was  quickly  followed 
by  acute  illness  and  death.  The  acut«  symptoms  due  to  removal  of  all 
the  parathyniida  in  cata  and  dogs  were  as  follows  : — The  animalliecanur 
dull  and  apathetic,  and  nhewieil  signs  of  general  muscular  wcakni 
Its  gait  appeared  to  be  unsteady.  Tremors  and  fibrillar  t«iichin 
together  witli  trismus  and  rigidity  of  the  piisieriiJt-  Hmlifl.  shewed  tbem^ 
selves^  and  there  were  attacks  uf  tlyKpnueiv.  The  appetite  might  be 
inei-caaod  at  firKt,  hut  was  s*njii  lost.  Vomiting,  pilpi tuition,  scantinesa 
of  urine,  and  sometimes  albuminuria,  were  also  observed.  Slight 
con\-nlsions  occurred  just  l»cfore  death.  The  symptoms  observed  in 
the  dog  on  complete  renioval  of  the  thyroid  gland  agreed  with  these 
in  every  respect;  except  that  conviilaions  came  on  eji-rlier  and  were 
more  severe  than  when  the  pirathyroids  alone  M-ere  removed.  In 
many  instiinces  conjunctivitis  and  kei-atitia  occurred.  Two  other  im- 
portant sj-mptoms  remain  to  be  mentioned ;  namely,  a  fall  of  the 
body  temperature  and  anaemia.  After  a  preliminary  rise,  the  tem- 
perature gradually  fell  and  remained  subnonnal  till  death.  LeucocyUidia 
anrt  a  considerable  diminution  in  the  number  of  the  red  curpuscles  M'ert 
oUierved.    There  was  also   increased  venosity  of  the  blood.     The  red 


corpiucleB  seemed  to  have  a  diminiabed  capacity  for  taking  up  oxygen. 
The  effects  ol  removal  of  the  tliymid  j^lnnd,  leaving  beliinJ  the  para- 
thyroitls,  were  studied  in  dogs.  \\'hen  the  aninial  recnvenril  fmni  the 
imnitidiato  efTects  of  the  operation  it  cxiiihited  no  signs  of  illnesa.  In 
thc«e  ca£««  a  small  poi-lion  of  the  thyroid  hiul  ^eiieraUy  Ueeii  left  in 
addition  tn  one  or  more  parathyroids.  Tho  effects  of  touil  extir]iation 
of  the  thyroid  gland  in  ninnkeya  have  been  cjindully  studied  by  Sir  V. 
Horsley,  Munk,  l-j)inuiidK,  and  others.  Two  clasae^  of  symptoms  wero 
ob»erved  in  them,  the  acute  and  the  chronje.  The  acute  syniptonie  ilosely 
KMmbled  tboM  obserN'ed  in  the  dog.  'Iliey  appeiire<l  within  a  few  days  after 
the  operation.  These  symptoms  were  stimmarieed  by  Sir  Victor  Horalcy 
as  follows:  '"  M'Awn,  tremor,  clonic  spaam  (paroxysmal),  contnict«rc,  paresis, 
paratysiB.  Snus/iori,  ponesthesia,  then  anaosthceia.  Jiffit/n  gradually 
iliiuinishod.  Mental  operations  normal  at  first,  ar«  soon  diminished  in 
actirity,  and  then  follow  ajMahy,  lethargy,  coma."  \Vith  the«e  symptoms 
wore  associated  subnormal  temperature  after  an  initial  cicviition,  gmdtial 
anorexia  after  voraeity,  anaemia,  Icucocytosi**,  fall  of  hlntxl- pressure, 
failnre  of  mitritinn  with  mucoid  <legeneration  of  the  connective  tissues, 
mitl  ui>imlly  atrophy  and  fidling  out.  of  tho  hair.  The  eyelids  became 
puffy  with  elastic  oedema,  tho  features  grew  h«i\y  and  coarse,  the  »kin 
being  rough  in  8omo  caae^,  and  the  htitr  falling  out.  The  duration  of 
life  averaged  about  twenty-four  days. 

The  chronic  symptonw  i-losely  rcfiemblcd  those  of  mjTtoedema.  They 
were  olwerved  in  monkeys  keitt  in  a  conifwratively  warm  temperature. 
The  first  few  weeks  after  the  operation  were  characterised  by  slight 
attacks  of  tremor  and  malaise.  Then  fallowed  ilulnesH  of  intellect, 
diminution  of  energy,  and  apathy  alN-nmtiikg  with  idititie  activity. 
PerBislcnt  paruais  aiul  an  attiludu  eiLaclly  rownibliug  that  of  a  human 
idiot  or  cretin  were  very  interesting  features.  Although  the  animal  fed 
Toracioiisly  it  steadily  emaciated.  The  hair  fell  out  in  quantity.  The 
voice  gradually  altered  until  it  Ijocume  a  boar«c  croak.  The  scene  was 
finally  closed  by  coma. 

Since  1892  the  whole  problem  of  the  functions  of  the  tb}Toid 
glan<l  has  been  gr«itly  complicated  by  tho  .attempts  already  mentioned 
to  determine  tho  functions  of  the  parathyroid  txtdics.  Gley  and  his 
followers  cone1ude<)  from  their  experimental  work  that  these  l>odies 
poasessod  a  function  essential  to  life,  and  that  their  cuniplnte  ix>mtival 
iru  followe<1  l)y  the  death  of  the  animal.  .Vccording  to  Dr.  Forsyth, 
howoA'er,  most  of  the  evidence  on  which  this  conclusion  is  l>ase<i  is  open 
to  grave  doubt.  Moreover,  from  their  experimental  work,  Vincent 
ami  doUr  have  recently  come  to  the  iMmcluHioit  that  complete  }kaTi&- 
thymidectoray  is,  except  in  very  favoundde  cases,  impossible ;  and  with 
this  opinion  Dr.  Forsyth  is  in  complete  accord.  Vincent  and  Jolly  consider 
neither  the  thyroid  nor  the  parathyroitls  as  esitentinl  to  life.  With  regard 
to  Sandstrtim's  original  view  that  the  jiarathyroidB  are  merely  embryonic 
"nHita,"  Dr.  Forsyth  &&y&  it  is  aupiiortvd  by  certain  facts,  but  is  not 
delinit«ly  proved.     Against  their  embryonic  nature  be  points  out  that 
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there  are  definite  sij^ns  of  activity  in  the  cells.  He  considers  that  thejr: 
Rro  pr>rtion5  of  the  thyroid  }flaiid  which  have  asaumod  activity  but  hat 
not  fnrmeil  v&sk'lcs,  that  their  tissuo  miiy  develop  into  thyroid  tigstic, 
th;il  tltiMr  siicrution  tit  in[)i.s[in;{ui»hahte  from  that  of  the  thyroid,  and 
that  thoy  are  c&sentinlly  thyroidal  in  function.  Although  ii  has  not  be«n 
proved  that  punitb.tToid  tissue  can  bo  translormed  into  tb\Twd  tiasue, 
thort"  if*  s(im»'  rnnsoti  m  think  that  lliis  is  iKWAibie ;  thus  the  parathyroids 
are  inure  iiurtiun)iiH  in  infancy,  whilst  tbn  tK^cestwry  ihyititds  tirv  more 
numerous  in  lulnlt  life. 

The  re«9xdt8  which  follow  the  loss  of  the  thyroid  secretion  iu  the 
htiniiui  »(lult  can  lie  8tudie<J  in  the  condition  known  as  cachexiti  strumi- 
privji,  wliich  ensues  after  coiuplete  thyniidoctmny,  and  in  niyxofdenin, 
due  to  fttrojihy  of  the  f^hind  {ridf  p.  345).  The  importance  of  the  thyroid 
gland  for  the  growth  and  development  of  the  young  aniimd  and  the 
bomaii  child  is  shewn  hy  the  results  which  follow  it«  removal,  absence, 
atrophy,  or  degenemfcion  (rW<  art.  "Cretinism,"  p.  3;U).  The  prevention 
of  these  consetpiencwi,  or  n,  return  to  the  normal  cnndition,  by  admimV 
tratiua  of  thyroid  substance,  provitlwi  it  is  given  sulliciently  «irly,  nhews 
what  a  i)Owerful  influence  the  thyroid  secretion  exerts  during  the  period 
of  gpowtli-  Various  experiments  mode  on  young  animal*  prove  that 
i-emoval  of  thu  thyroid  arrests  skeletal  growth,  hut,  as  has  l>een  pointed 
out,  the  risks  from  tho  operation  are  <;rpal*st  in  early  lifo. 

The  thyroid  secretion  in  soma  way  exert*  a  profound  influence  on 
metalx>li4m.  Where  the  thyroid  function  is  active  there  is  a  decidnl 
increase  in  the  tissue  changes ;  where  it  ia  slight,  or  in  aherancc,  the 
iisniio  chHn};c-»  .are  CQrref^jxirulingly  <liminishetL  The  tissue  changes  have 
been  cnrefully  studied  in  my^otxluma.  In  that  condition  the  gaseous 
exchanges  are  lessened.  The  oxygen  consumption  may  fall  to  50  or  60 
per  cent  of  the  normal,  a  lower  degi-ee  than  is  observed  in  any  other 
chronic  disease.  In  spite  of  taking  little  foo<l,  the  patient  Biili  puts  on 
flesh.  Tbure  is  also  a  low  nili-o(>on  excretion,  amounting  to  less  than 
8  nr  D  grams  dnily.  If  the  fo<xl  intake  ho  increased,  nitrogen  is 
readily  atorrd  up  in  the  body.  The  amount  of  the  lU'ine  is  also  below 
the  average.  When  the  myxocdennitous  patient  is  treated  with  thyroid 
substance,  the  oxygen  cnnsumption  soon  inrrcnses,  so  thiit  it  not  only  inav 
reach  the  normal,  but  exc«ed  it.  At  the  !^amn  time  the  nitrogen  exntstion 
increases  to  twice,  thrice,  or  even  four  times  the  former  amount,  the 
patient  being  kept  strictly  on  the  same  diet.  The  quantity  of  nrine  and 
the  thlorine  excretion  al.ao  incretisc.  At  first  a  part  of  the  excreted 
nitrogen  is  derived  fmni  the  tissues.  As  is  ob«er^T<l  in  Bume  tbyroid- 
cetomised  uiiimale,  the  blood  is  often  imf>ovcri8hc<l  in  myjcoeilema,  the 
haemoglobin  being  diminished  to  a  greater  degree  than  the  number  of 
erythrocytes ;  with  treatment  the  blood  returns  to  the  normal. 

When  thyroid  subatancc  in  «dniinistcix><l  to  the  non-myxoedematotu, 
the  nitrogenous  metabolism  ia  fretpiently  altered,  the  excretion  of  nitrogen 
pcsMbly  incre;i£ing  by  several  ^ranis  a  day  .;  but  as  couiiuirett  with  the 
cas«  of  the  myxoedematous  aabjeot,  the  relative  nitrogen  losses  are  both 


Bmallur  Jii  amount  ami  eliurter  in  duration.  The  iiici-oase  in  [irotein 
meUboHfim  was  found  by  \'ennehron  to  be  gi'ciiter  in  elderly  sulijcotfi 
than  in  the  Tounji;,  but  th«  reverse  is  stated  by  i^feifTor  imd  Scholz. 
The  change  in  pnjw-in  mewibolisni  produced  by  thymid  feeding  is  to  a 
grant  cxioiit  indepemlciii  of  diet.  Tempomr}*  increases  in  the  excretion 
a(  chlorides,  of  sulphui-,  and  of  ]>hos{)liorn8,  the  latter  being  sotnetitnea 
coruii<ler.ihle,  have  been  oliKervcd  in  some  ca»es.  Inci-easetL  ti^ue  changes 
may  be  produced  in  obese  persons  by  the  administration  of  thyroid 
substance ;  hut  how  far  this  may  be  the  result  of  increased  amount  of 
exercise  taken  is  uncertain. 

Thf  effects  of  increaiwd  firnctifjiial  nfl.ivity  »>f  f,hi'  tliyroid  gland  nay 
be  sludifd  in  the  subjects  of  Cinives'  disease.  In  this  disease  the  total 
metabr>ltBni  has  t>een  found  to  be  decidedly  increased,  according  to  the 
investigations  of  F,  Miiller  and  others.  MagniiB-Levy  nnd  others  have 
sheim  that  the  minimal  ine[u)mli£m  is  nisn  incroaaed.  In  Boverp  casps 
the  former  found  that  the  ozygen  consumption  was  much  above  normal, 
to  the  extent  of  50  or  even  70  per  cent.  When  the  acut«  ftymptonia 
subside,  an^l  weight  is  )»ein{[  gained  instead  of  tost,  the  oxygen  consump- 
tion diminishijs  and  may  full  Iwlnvr  normal,  the  oxeii'Lion  of  citrbon 
dioxide  also  Wing  lessened.  If,  on  the  other  hftnd,  the  dieeaso  l>ecome8 
worse,  both  the  oxygen  consumption  and  the  carbon  dioxide  excretion 
are  atill  further  increased.  In  or<lcr  to  maintain  e^iuilibrinm  of  protein 
mctabolium  in  Graves'  disease,  it  has  been  found  necessarj'  not  only 
g;reatly  to  increase  the  amount  oi  food  gonorally,  but  that  of  protein  in 
particular.  !Matthes  found  ihut  16  to  2'2  grams  of  nitrogen  had  to  bo 
given  daily  before  nitrogenous  metabolism  waa  maintained.  Tbii>  is  the 
equivalent  of  39  to  50  calories  per  kilogram.  This  excessive  nitrogen 
met-iboltsm,  hoirevcr,  is  peculiar  to  the  acute  stage,  and  is  not  observed 
in  the  more  chronic  forms.  Another  point  of  interest  in  connexion  with 
Graves'  disease  is  that  in  that  malady  phosphonin  excretion  hn-s  been 
foiuid  by  Schoix  to  be  sTrikingly  iiicreiised  on  the  administration  of 
thyroid  substance,  this  increased  excretion  taking  place  almost  entirely 
by  the  bowel.  Koos  and  others  have  ol>8ervcd  an  augmented  excretion 
of  phosphoric  acid  l>oth  by  the  urine  and  faeces  in  animals  fed  with 
ihyroid  [insitaniliuns. 

The  carbohydrate  mota^mlism  is  influenced  to  some  extent  by  the 
thjToid  secretion  :  sugar  is  excreted  in  the  urine  of  dogs  after  thyroid 
feeding,  when  large  qiiantitie.^  of  carlwhydrat^w  have  been  given  ;  and 
the  amount  of  gluco.se  which  can  Iju  given  wilbnuL  causing  j^lycofurin 
is  less  than  the  average  in  patients  sufforing  from  Graves'  disease  or  in 
pettons  who  have  been  treated  vritb  large  doses  of  thyroid  snbsunce.  It 
appoarv,  on  the  other  hand,  that  in  myxoedenia  h  greater  amount  of 
gjucoee  than  normal  can  be  rctainoil. 

The  important  conncxiona  of  the  thyroid  gland  with  the  processes 
of  metabolism  have  prompted  some  experiments  m  to  the  influence  of 
abnormal  fee<iing  on  the  glanil.  I>r.  Cbalmei-s  Wjitson  led  fowls  entirely 
on  meat  fur  periods  ranging  from  four  to  sixteen  months,  and  reported 


thftt  he  had  fiMmd,  when  the  fowls  were  subsequently  killed,  a  hy|>pr- 
trophiod  cnmlition  of  the  thyroid  gland.  His  experiumnts.  hnwevrr, 
hftx-e  heen  repeated  with  negative  results  ^>y  Dr.  Foi-syth,  who  ttlio 
examined  the  thyroid  glands  of  v^dtnre«  and  other  hirda  of  prer  which 
feed  entirely  on  inoat,  and  has  found  in  them  no  indiaition  of  increawd 
thyroidal  Jictivity,  or  in  fjict  any  peculiarities  of  microscopical  structure 
or  maoniacopicjd  iippeanincp. 

There  h:i«  Iimii  h  ^hkI  d<vil  of  speculation  as  Ut  the  mode  of  action 
of  the  thyroid  gliUid.  Two  hypotheses  only — the  "  accretion  "  and  the 
"  neutraiiuation  "  hyijotheaes — need  be  mentioned.  Tho  secretion  hyi»o- 
thetti-H  hafl  ohtainod  cnnst  support,  and  it  ia  ililticuh  lo  nndui-stand  liow 
any  other  conception  uaii  rujisojiably  lie  entfrtiuned.  The  glund  secrete* 
the  colloid  material,  which  piisacs  into  tbe  Lymph  stream,  and  tbcnc«  into 
the  circulation  j  there  it  exerts  its  ofToct  on  the  hlood  and  the  tissues 
genoiitlly.  Wlien  tho  gland  is  absent,  the  colloid  secretion  admini^torod 
bv  the  month  enters  the  circulation,  Hft4?r  digestion  in  the  stomach  and 
intestines.  What  piirt  the  secretion  plays  in  modifyinj:  tho  bhxMl  is 
uncertain  ;  it  has  been  aneumed  that  it  serx-es  to  noutralise  some  |>oison 
formed  in  the  body,  possibly  as  the  result  of  metabolic  procogses.  Biit 
cho  secretion  it^self  is  toxic  when  productHl  or  ailministeml  in  excess. 
When  given  in  excess  the  train  of  sjTnptoms  characterising  Graved 
disease  reaiilttt.  Thuts  wo  have  ono  toxin  atitaj^mistic  to  and  ncutnUistnx 
another.  The  neutralisation  hypothesis  dilTers  from  the  sectietion  hrpo- 
thesis  in  the  a-ssumption  that  the  action  ctf  the  gland  is  exerted  locally 
in  the  gland.  It  is  assumed  that,  its  the  lymph  passes  through  the  gland, 
toxic  Hitbstnnces  iire  there  tahnn  np,  tinil  ent«r  intii  cttmhination  with  the 
ioilint*  of  the  gland.  The  iiHline  Kiilixctpiently  reunites  with  the  allniniiil 
of  the  gland,  and  thus  never  passes  out  of  it  As  ^tagnus-I^ty  has 
pointed  out,  the  iodine  substance  which  possesses  the  specific  action  is 
stored  up,  not  in  the  celln,  but  jti  the  colloid  contained  in  the  vesicles ; 
anil  tlic  toxin  brought  to  the  gfand  by  tho  lymphatics  would  have  to 
difl'use  into  this  colloid,  and  there  undergo  a  chemical  process  of 
neutralisation. 

Ill  conulnsion,  a  brief  reference  may  be  mado  to  tbo  relations  of  tbe 
pituitary  gland  to  the  thyroid  and  parathyroid  glandsv  In  cases  of  disease 
of  the  thyroid,  chanfros  in  the  parathyroids  have  oecaaioruilly  been 
observed.  Both  in  myxoederaa  and  in  cretinism,  hypertrophy  of  tho 
pituitary  gland  has  been  olwervod-  The  structure  of  the  iUittirior  part 
of  the  pituitary  body  very  closely  respnibiea  that  ()f  the  pamthyi-oid  body. 
In  both  glands  the  clear  and  the  granule  cells,  the  principjd  and  the 
oxyphil  cells,  are  met  with,  as  well  as  intermediate  celln  :  and  in  lK>th, 
at  intervals,  drops  of  colloid  may  be  observed.  It  is  poasihle,  therefore, 
that,  like  the  parathyroida,  the  pituitary  may  take  on  some  of  the 
functions  of  the  thyroid  when  the  latter  fail.s  in  the  discharge  of  ita 
duties. 


Hector  MACKENzrc 


DISEASES  OF  THE  THYROW  GLaND 


m 


REFEREXCES 

1.  ALftKHToyt  c  TlZZO'VI.  "Suglt  vfSvirX  dell'  t-atiriAzioue  dvIU  lin>id«,"  Arth. 
mrr  It  kc  mf-d.,  Toiiuo.  188>i,  x, — 2.  ANUEkHMiN,  0.  '"  Uie  Nurveii  lit-r  SeliiliMniwj." 
Verkaniih  <t.  friul.!^.  I'erfittfs  in  Stack Imhn,  1893,  iv. — 'i,  liUm.  "Ziir  Kcniitniaa 
del  Muri>holotfi«,-  ott  Buliiiddriiw, "  Ar<h.f.  Anal.  u.  J'hysiol..  IS&4,  livft  3.  177.  —4. 
AxueiLssux  u.  UKiiiiiUN:<.  "Kiiitl.derScliiltldrunenbehandl.  U-m  ^eaund.  MeiiM-^hou," 
SiamltH.  Atfk.f.  PkynoL,  18&S.  vlii.  326. — ii.  AMiuir.ZKV.  "Onyiii  ami  Kvulutioo 
uf  till-  Thyroid  Funolion,"  Bnt.  iltd.  Joum-,  1S93,  ii.  a7S.— 6.  Babek,  C.  i'hiU 
Trans..  18r»}  ktid  IKS],  cUxii.  577. — 7.  UAHlSinuy.  duy'a  Hc»jk  Jteji.,  1836,  L^S. 
Bjh  MAi;>,  E.  "Ucbcr  Tdvrojodia,  "  MuucM.  »mi.  ICcA.iVAr.,  ISflG.— fl.  Bai'manx 
uu.l  Roos.  '•  J(k1  iiii  TUTik(,ii"-r,"  Ztrchr./.  phyfiivl.  Ch^w-.  Ibll6,  xxi.  3i»,  ^41  ;  lUlxJ. 
xxii.  1.-  10.  Ilbituv,  J.  U\fxuse* »J thf  Tfiwrvuf  Gtnvd,  Lvudoii.  1901.— 11.  BhrutANN, 
*'  Eiiifi.  dpT  Schilddriiscnbi-hikDdl.  auf  d<^a  KohlcabydratstolTw.,"  Berl.  i-lin.  ii'fhntehr., 
!8J>7. — 12.  llLKinTGEr  und  WESDELsTrDT.  "Storfwtcii-ulvcrHich  W\  SctiilddrtlMMi- 
Tut teruufi, "  Vtiittche  }n*ii,  H'eAnatAr,,  lb9'',  K«.  ^^.^13.  Btiu.  " JodwirkiitiK  dtir 
SchihUU\i*e,"  ZlKhr. /.  p/iffsiiii.  Chtm.,  IfiflS,  xsvi.  180.— 1-1.  /rfcwi.  '*  Ji)rl»uliitan8 
dir  Schiljdnisc,"  Arch./,  d.  ^tatn.  fAt/sio/.,  Bonn,  1899,  olviii.  4afj. — 15.  Ctskiso- 
li\ll.  Jiturn.  KxjKr.  M'd.,  New  York,  IHUS,  iii.  — Il5.  CVdS  uml  Of.WAl.li.  "  Pliysiol. 
Wuk.piiiigi-r  Siliilddni-«:iij>r«>'hiltlr.'\.-/tvA./.  rf,  t/r's.  Phy$iol.,  Bonn,  lurtl,  Ixxxiii"  19(1. 
—17.  EltMl'Xi^,  W.  "Ol»enation»  aad  Ejn«rini«iiU  on  tlie  Tlijruid  wid  r»r«- 
ttiyrvid  GUndii.*  Jaunt,  fiUA.  ami  Buetrriol..  189P.  1P0&.  1902,  IftO*.  — 18.  liUm. 
"  P«t)i<di>;p(!al  RtfM-u  ]>ro()iii!cil  oii  the  O-titral  Nrrvoiia  Sj'sU'ui  \\y  Tliyroid  KxoLiion 
uA  l>r  Thvi-oid  Kw^liiig.'  T'm.w.  /'«(/i.  iW.,  London,  ISWi;,  tiii.  343.— 'l9.  v,  KleLlji- 
BBRO.  "  Oet>er  vi*geiBiivc  Sioniiigcn  t*i  jiinyt-n  Hcliafcn  utnl  Ljunniern  nacli  SctiiUl- 
drflsm-ExtiriMtiun,"  f^erhand.  •!.  d,utia-k.  Or>i£ll»(l,.f.  ''I<tr.,  Bi-rliti,  \xiL  Con^iwi, 
1993.— 'A.  idtiH.  Virch.  Arch.,  leys,  iliii.  L— 21,  Ewali',  C.  A.  "  Erkr»iikuii({en 
tier  SchiMilnuw,  ete.,*'  Wicu,  189ti.— 2H.  Km^aANJvK  und  llAfcKovKtr.  "FiiaiiliuD  u«r 
8chUddrii«,"  A'Wh.  Ztil.  u.  S'/rrit/rai/nt.  Wion,  1895.  ii.— 23.  ^'«KB^^■H,  D.  "The 
Stnictim  «D>t  SicMiioii  of  iho  Pflnitliyroid  Glmidi*  in  "M^'  £rit.  JUcl  y.-iinw.,  ISOr,  l 
1177,  and  Trana.  J',ttA.  Hoe,,  Lundoii,  11107,  Iviii,  1&4.-~'J1.  idim,  *'OI»trviitions  ou 
th«  Huuun  Piirailiyroid  CiUmU, '  ./onm.  /"Aj/ti../.,  IWG,  xxxt.  l.— 2a.  /dtni.  "The 
RtrUtiou  brtwvcD  Uk'^  Ttijn^id  nnd  I'arTilli^ruid  Glands,"  iSrU.  Mtd.  Jvum,,  1907,  ii. 
IMS. — 2S.  Id'M.  "Tb--  Patntliyroi'i  tUauds,  their  FuQctioD  and  Kt'Utiun  to  ttl« 
Thyroid  Glai>d,"  Qnartt'ly  .foitm.  n/  Mfd.,  Oxford,  1908,  i.— 27.  JdtM.  -  E?[|«rinients 
on  PiulvDKcl  I'rotfiu  t'uediuu,"  Luiuct.  1907,  ii.— 28.  GEOXeiKW^iKV.  "'/ait  t'ngv 
Hbrr  die  Wirkung  dcr  Sf^hiTddruse  auf  dcii  TliierkMr|>cr."  f.'riUriilhl.  /.  dir-  tned, 
Witsenteh.,  189.'i,  xxxiji. — 29.  tiLKV,  K,  "Sur  los  t'deta  dc  I'pxtiriviiion  dii  torjB 
thyroid."  ff«.  dt  Pans.  l^Vi,  >'«.  13.  —30.  CtrziKhKr  iind  Lsmbkegek.  "  Eiuli.  dct 
SchilddrtiseDbahaiHll.  aiif  d.-ti  .Slotrvvf-chsol, "  OmIralU./.  inn.  Mtd.,  1>UU,  xvit.— 81. 
GkVDKR,  W.      "tVWr  di«!  GUndulae  thvroiduc  AccoMorUo,"   Virfh.  Art-h.  l\i, — 

32,  Gtifrzs'EB.     "Zui-  rhyKiutugie  dcrSuhilddtitae."  Dttiln^h.  vwl.  H'ehi%athr.,\^%'i. — 

33.  HtRNETT,  AV.  L.  "A  HiHtologiciil  SiikIv  i>r  thr  Huniim  )'aiai]iyn>td  Glati(b>," 
Trntxt.  Fitlk,  fidc.,  London,  1907,  Iviii.— 34.  IIkllis.  D.  StrHm"  uml  SJiilJJruM, 
Hiincheii.  1S93.— 35.  lloKfMKiJtrp.K.  "  Ex pt-rinii'ii telle  LIutursui:iiuugcu  iiturt  dif  Folj^m 
de^  SeliiI.iilni«-iiverIit.Htt%" /fri/r-  i,  jt-?j"«.  CTiV.,  Tiitiiii^'ru,  IfllH,  xL  2.— 3iS.  /dtt,i. 
'•FolttoZiivtJiiii]vdpr.SpIiiIildnisrn-Extiri»fttion,"  Ihuttfh.  mfd.  HVAuJcAr.,  18M,  M5. — 
37.  lionil-JHTEi;.  It.  "  LV-Uji  deii  N»u«-n  «ltr  ScliilddrUse."  /.  M<tkth  JrcA.,  ISIM. 
— 38.  Hoiisi.r.Y.  V.  "  Phyiiologj-  and  roiholri^  of  tlio  ThjToid  GUud."  Hrit.  Med. 
JvHrtt.,  181^,  ii- 1623. —.19.  W^.ii.  "Fiiiutionrtf  th«  Thyroid  Glwid,"  ^rtV.  J/ni.  Jourii., 
lft»2,i.Si:^snd  265,  and  l-'fattcArif) /Ur  i:.  i'ircA,>tt:.RisTlm.  1891,  Bd.  i. — lU.  HrKTHLK. 
"  U^ber  d(^U  SF'.'icticHiin'orj^.iD|;<!a  in  dv<r  ^hilildnih^"  IhiUsei,  mtd.  U'rAittieAr.,  li'Ji, 
«.  267.  — 41.  HrmiiMiN,  R.  "On  the  Autivc  CouMtiment  of  the  Thjfoirl  Glatid," 
£ni.  Mfd.  Jtum.,  Ib97,  i-  194.— 12.  Idrm.  "The  Pharnrnwingicnl  A^;tion  «r  thi; 
Thvroid  GUnd,"  Urit.  Jfr>l.  J,turn.,  1898.  ii.  142.— 13.  KiNo.  T.  W.  "On  lh« 
Structure  and  Function  of  lUv  Th>Toid  Gland."  Guy's  Horn.  Hfp..  1836,  i,  —  44. 
LAKflliNBouKF.  O.  "Aclterf  und  ucucit  AnMchlcti  ubtr  clic  Schilddrusv, "  JJK/t, 
Cfitlrtilhi..  1889-90.  ix.— 4S.  Lanx.  0.  "Znr  Scluhhiriiwnfracc"  J'<ilivnnnttji  .Sitmiit- 
i—ng,  tfi94. — 16.  Lt'HKKA.  "  Fiai'rjHttoliHjiic  dfir  Aji"i>rjrchtii  lirapiifitliroidto,  FirrnlC. 
1899.  -4".  SUi  C\l.l.r)i.  \V.  G.  "Tho  Sursivai  Ri-latiuiir.  uf  tin-  l'..i4ttivroid  Gh.nd»," 
SriL  Mtd.  Journ.,  IMW,  U.  1282.— 18.  Idfu,.  "On  \\v  Pnidii.-tioii  i>f  .Siwuitio  Cyi«- 
lyiii-  Si-rn  fw  Tliyr-nid  and  Paralhyiwid,"  J/trf.  ..\V-r5.  Ni-w  York,  iflO-l.  0<i.  31     -49. 


334 


SYSTEM  Of  MSDfCfNE 


Idem.  "Farther  Nocea  on  the  Function  of  the  I^imihirrold  Olui'l'  "  '•■'  IflOS. 
Apr.  9.— 50,  MADKLUSy,  V.  W.     "Aiwiigm.  u.  CliirwrM-  iiWr  die  -  rowt 

oiDfnBH."  Wre^.  /.   klin,   Ckir.    xxir.  71. — 51.    U.vum'k-Lkvy,  A.      '    '.  :  nt   in 

IHH«.'«e!i  of  thf  Ductl<>n  GUndii,"  r.  XMnterCt  Melaiioliaoi  aiuJ  PraelttfU  MiiitriM, 
UK)?,  Kaylinh  tmu>)ation  edit«>1  hy  Walker  H»ll,  Ui. — 52.  M<«c.iTKLti.  "!ti-ii/.  *iif 
KviiiitiiiK*  'ipt  Mtlcheaure  in  il«r  Tliymu»  und  Tliyjvoidcu,"  Zttekr.f.  ]A\/fivi.  Qhrm., 
ISB$,  sil  No.  1. — 53.   UURIiAY,  G.  K.      fh'i'Ctit's // Ihr  ThyrinH  Oland,  bimloji,  1*00. 

— 5-1.  Osi¥.vij}.     "Ch«n.  nnd  Phy*iol.  der  Schild.lniw,"  Arth. /.  d.  --        '■' ' 

1900,  Ixsix.  -IfiC— £5.    I'oiiiiFA.      "Wirk.  uml  NAL^hniik.  dm  Schi. 

flo-jf,   ktiti    JF<-AimMi-.,   1900. —56.    Ribrkbt.       *' r>i>?    iietierMi   B«iii  i 

FiilKtion  ilvr  -Srliilddriuo,"  DtMsck,    mui,    Wchni^hr.,   18S7,  2S6. — 1>' .    Ki<.UAlt[">->. 

Tl*  rArf/WM/afv/ yttm/AyrOTJ  Wuiirfj.  riiiladL't|ilii«,  IftO.'t.— 38.  SAXUsniim.     "U-?'r>.i 

«ine    iii!ii«    DniHir    tic!liii    Mnn.vltan,    rtc."    SfJmtid/t   JaJtfbiuh,    ISSO,    cls\  .    i' 

iM'lliri'.  )i.      I'nlfrxufJtUnij  UUr  tlir  Ztttlerl'ildui/f  tM  t/^f  J.thrr  UHii  deu    /' 

Xerrfivf/tffuan/dut  £rxu^unij  dts  DiiihfUs,  Wiiraburj^.  1?5>9.— 40.   /t/ffi 

d'nw  M-ri"^  d'«i|)ert8naeii  nut  hs  tnt^t^  An  ralilatioii  d.'»  «iqi*  tlivroiilen,'*  /;  > 

/d  Sm)*w7.'i>»(..1884.  No*,  a,  8.— 61.  Tamii.uh.    "Clieni.  d-:*  JodiindMSi:    ; 

ZtKhr.j.  Jtiai,  1S»8.  xxtvi.  .'liO.— 62.   Thielk  und  XkmKISU.     "  Reapirat.  I^a^mcuImI 

bei  Thyrcoidwpi-iipBnit."  Z(*;Ar./.  l7tJi.  JWi-i.  18{>«.  s«.  *!.— «3.  Vasralx-     "Eiperi. 

onze   intorn*  wla   gUnduU   tiiwH*."  /Jir.   ififr.  di  /rfn<at.,  1830,  ISSH.   l^ir■i — M. 

Vkhukiiukx.      "  HtwirwNilitial    nacli     IkhaDdl.    niiu  Glftad.    th>r.,"    iTuttfA,    ina/. 

WfAmrhr..    1S&3,    2riS.— flS.    r.   V>;.sr,  J.       "  Uelwr  die   Function  dor  A-h''  '  '• 

Sc)iiffU$  jiihrl'iKifi,  183S.  XX.— CiJ.   ViscF.sr.  S..  and  J-.tLV.  \V.  A.     "Som. 

tiou>  ii;>i>n  Lliu  Fuiit-tiuuK  of  tli'.-  Tliyroid  ftiid  Parnt)t\r\>i<l  GUadK,"  Jtmr" 

1W5.  sssii.  US.  ami  1»0<.  uutiv.  21>5.  — «7.  Waosrii.     "UrbtT  dir.  Fi<lK*<^n  il-t  i^\i 

Slion  dcrSctii]ddrU»a."'IKi>N.  vied.  BlMtcr.  1S8J.  No.  it.— «S.  Watws.D.  CuaLMCIU 
■d.-Ch>r.  rmw. .  l^mltilj.  1804. 1.txxvii.r.»l.  and  laiMt.  I«l6.  ii.  1778.— «t».  AVr.i,-i 
/o«r«.  -iflrt/.  niut  Pkvnol.,  London,  IflOS,  sxxiL  'ifla  — 70.  \VHrTK,E.  PhariH.  Jnut 
nod  Tf'im.,  18tW.— 71.  WOlkleh.  UtUr  dir  EtUvUVlung  und  dfr  Bau  der  Sckit4 
ilrlit*.  B1Tlil^  1H80;  and  Areh.f.  ktin.  Chir.,  xsix.  Heft.  1  nnd  4. 

H.  M. 


CRETINISM 

By  H&.TOB  MACKKMtE.  11.  D.,  F.R.C.P. 

Synonyms. — CrelitioUt  Ifiiocy  ;  Jn/antiU  M^oedeiaa  ;  Cretinitmus  ; 
Creiipisfiie ;  PacUydfrmie  Cr^tiiufide ;  CacA^xut  Fackifdermica. 


Definition.  —  A  chronic  disease  arising  in  early  chiWhood  due  w' 
ikbi>onci;  or  iletlcieucy  of  the  iioniiul  scHTetion  uf  thu  thyruid  gliind  and 
chAracteiiscd  by  im]>crfect  development  of  body  ajid  mind,  so  that  caees 
left  iinticjitwl  shew  «imt«d  growth,  with  gross  deformity  of  body,  chaugea 
ill  the  skin,  iuiil  imbecility.  The  thyroid  gland  is  either  congenitidh 
jibsoiit  or  imjH'rfecUy  develojwd,  or  is  aflected  by  fibrosiii  ami  atrophy  of 
the  secreting  atnicluro. 

Etiology. — Cretinism  has  been  observed  Itoth  in  an  endemic  and 
a  sporadic  form,  and  although  separate  descriptions  of  thc^c  have 
sometimes  be«ii  givi?n  they  anr  i*jtscniially  the  same.  The  irndt-mic  form 
is  met  H'iih  in  certain  parLictilar  d)»tncta,  especially  in  the  valleys  of 
Central  Svntzerlanrl,  Savoy,  and  Piedmont,    and  uUo  m  ihoso  of  Ota 
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Tyrol,  Auvergne,  the  ApeiiDines,  and  Pyrenees,  and  amidst  some  of  the 
d»\e»  in  tho  north  of  EngUnd.  Ii  is  hy  no  me-nna  conHned  to  Europe, 
occurring  aIso  in  vainous  pJirts  of  Asia,  Africii,  North  and  South 
•America,  mid  Aiistmlia.  Wherever  goitre,  is  prevnlent,  thei-e  (.Tideniic 
cretinism  will  lie  found.  The  can»u»  of  viidemie  cretiiiisni  aro  tho  tuimo 
AS  those  of  endemic  goitre,  and  of  the  latter  tho  most  potent  cause  ii 
the  water  uwd  for  drinking  purpose*.  It  kw  been  foiintl  that  when 
a  new  family  comes  into  &  goitrous  district  goitw  appears  in  the  first 
girnemt ion,  cretinism  in  the  s«t:oiid  ur  third.  Xumurtms  wt^Il-authcnlicated 
«xnmpl(v  of  the  inthieiiix*  of  wutt'r  in  producing  the  disease  might  he 
mt;nlimitMl.  Sajiit-Lager  relates  that  in  Antigagno  (Astif  there  were 
three  ivflla,  ol  which  two  in  different  degrees  wero  harniful,  whilst  tho 
thinl  was  irmo€Uoua.  Among  the  families  supplied  Ly  the  fitt-t  well 
(here  weiv  numeruns  cumjs  of  goitre  uiid  eretinism.  Those  who  dnuik  the 
water  of  the  Hefx>nd  well  were  aOeetmt  with  goitre,  but  not  with  cretinidni. 
Neither  goitre  nor  cretinism  occurrc<i  among  ihose  familiea  supplied  by 
the  thinl  well.  The  Sanliniiui  Commission  found  that  in  the  parish  of 
B«jm1  in  the  Tatantaise  (.Savoy),  thoro  were  in  the  )-cai'  lt>4;^  among 
H'i'2  inhabitants  *J0U  goitrous  and  109  cretins,  whilst  in  the  iieighlKinr- 
ing  pftrish  of  St.  Bor  cretinism  waa  unknown,  although  the  conditiona  of 
life,  except  for  the  water-supply*,  were  iu  every  resiject  similar.  The 
ctlcct  of  a  new  wnter-mipply  for  Bozei  fnmi  the  itdjoining  hill  of 
St.  Bor  was  that  goitre  anil  cretinism  no  greatly  diminiabed  that,  in  I  f*64, 
the  French  Commission  foiuid  only  VJ  uasex  of  goitre  and  5ft  of 
cretinism  remaining.  The  nature  of  tho  specific  constituent  of  water 
which  produces  goitre  And  lesds  to  cretinism  is  still  unknown. 

Tho  causation  of  the  sporariic  form  of  cTetinisni  in  much  nmre 
obectire.  Some  aiaca  have  l)een  ascrilxid  to  cuiiHunguiciitv  Ix-^twoen  the 
pnrentK ;  in  others  there  haa  liecn  a  family  history  of  alcoholism,  or  of 
tuWrculouj*  or  syphilitic  disease.  Others,  again,  have  l>ecn  attributed  to 
meutiU  shock,  depression,  or  worry  experienced  by  the  mother  during 
pr^^ncy.  There  is  sometimes  »  family  history  of  "defonnitie.s."  In 
some  of  the  cases  I  Irnve  «een  there  have  been  cattes  of  goitre  or 
myxoedcma  nmuiig  near  relations.  Hut  in  the  majority  of  the  catea 
recorded  thern  is  nothing  to  ex|)laiu  the  origin  of  the  disease,  the  subjects 
of  which  are  not  nncomraoidy  members  of  Urgo  and  otherwise  healthy 
fumilies. 

J,/f, — The  disease  may  manifest  it^telf  soon  after  birth.  In  rare 
instances  the  child  is  still-born  with  the  ci-etinoid  condition  already 
developed.  More  commonlj'  it  ts  not  until  the  child  is  between  one  and 
two  years  old  that  its  abnormal  ocmdition  is  recognised.  In  other  cascD 
il  is  not  until  later — between  the  ages  of  four  and  eiuht,  or  imiwibly  not 
until  the  perital  of  piilieriy — that  cretinoid  changes  appear,  ami  the 
childV  development  is  arrested.  To  the  latter  cases  the  name  juvenile 
myxoedcma  is  .specially  appn)priate^ 

5''j". — The  castas  under  my  own  observation  have  Won  about  etiually 
r|istribtit«il  lietwwn  the  two  sexes,  hut  that  the  disease  is  more  frequent 


among  female  tlmn  among  male  children  n  eWdent  from  the  collnuon  of 

rcctirdeil  ames.  Iti  a  surifs  of  about  110  eaaee  oollectud  by  Dr.  Hushton 
Parker,  about  f>0  j>er  cent  wcro  females ;  out  of  Dr.  Fletcher  Beach's 
114  collected  case's  71  wero  females:  of  Profeaeor  Usleia  5S  cases,  35 
were  feirmIo« ;  of  Dr.  Byctjra  Bramwcll's  44  cases,  30  were  females ;  of 
Langdoti  Down's  1 1  caseu,  8  were  females ;  Hud  of  Prof.  Goorge  Murray'* 
45  cases,  28  were  females.  Out  of  292  vases,  1*2  were  females,  or  very 
nearly  GO  per  cent.  The  proportion  of  three  femiiles  to  two  males  U 
therefore  a])proximat€ly  true. 

Morbid  Anatomy. —  Thipoid  Olnml. — The  essential  point  in  the  morbid 
anatumy  I'l^  rn'tiiii.sm  in  tlic.  ;il>seiirij  or  nlitiormni  condition  of  the  thyroid 
gland.  In  dillerent  ciues  it  xt  absent,  atrophied,  or  the  seat  of  gt^iitrous 
enlargement. 

(I)  In  li^^oradic  cat^eH  most  commonly  no  trace  of  the  gland  can  be 
found.  Absence  of  the  gland  was  first  noted  by  Curling  in  1850  iu  hia 
clasaiual  pa],)ur  uii  "  Two  Cases  of  Abaoiice  of  the  Thynml  Body  con- 
nected with  Defective  Cerehml  Oevelopmeul."  timce  then  Absence  of  ihe 
gland  has  been  found  to  be  the  nde  in  fatal  cases. 

(1^)  Atrophy  of  the  gland  is  much  lu&ij  common,  but  i9  found  in  a 
small  proportion  of  tlie  fatal  casos.  In  a  case  rei-orded  by  Packard  and 
Hand  the  alveoli  were  markocl  off  by  bands  of  white  fibrous  tissue,  moeC 
abundant  round  the  larger  bloocl-veiueU,  which  were  the  seat  of  calcareotu 
infiltration.  The  acini  were  small,  and  either  containctl  no  colloi<J  or 
traces  only.  Atrophy  «n<l  fibroflis  was  also  present  in  one  of  Professor 
Osier's  cases  ;  most  of  t!ie  alveoli  were  nlmast  aolid  ;  ordy  a  very  few 
wei-e  filled  with  colloid.  In  some  cases  the  vesicles  were  fillerl  up  by 
papillary  projtictioiis  and  proliferated  and  desriuaiiiate*.!  cells.  The  cetU 
lining  the  resides  wore  themselves  much  altered. 

(3)  The  presence  of  a  goitre  is  mre  in  sporadic  cretinism,  but  b 
common  in  the  cmlemic  variety.  In  abimi  60  per  cent  of  the  latter  there 
is  a  giiitre  which  may  be  i>f  c(MiKid>(^nil)lu  size.  In  thoKi!  ca.seK  the  chanjies 
in  the  accreting  tissue  arc  essentially  of  the  same  iiatui-o  as  in  those  with 
atrophy.  There  is  iiicreiLHo  in  connective  tissue  and  diminution  of  the 
vesicles,  with  «bK>;nct;  of  ctilUiiil  jti  moat  of  them. 

Otiunr  GUiviU. — Hypertrophy  of  the  pituitary  Iwdy,  which  is  pmbnbly 
compensatory,  has  been  re<,-ortled  in  a  few  instance*.  The  thymus  has 
been  found  to  be  considerably  enlarged  in  some  cases. 

'i'lir.  SkrleUm. — The  most  charactorislic  feJiture  of  the  skeleton  is  it« 
arrested  growlh,  aiul  tliis  is  m<:»8t  coiispteuon.s  in  the  long  lionc-i,  which,  with 
the  exception  of  tho  clavicles,  are  short,  thick,  and,  when  L'x|H»siMi  to 
pressure,  deformed.  Tho  ends  of  the  bonos  are  often  cupped,  and  there 
is  a  supei-ficial  Fosemblnncc  to  rickets,  but  instead  of  the  cxceesire 
formation  of  curtilages  at  the  epiphyBus  with  tm*reasc  und  crowding 
together  of  the  celts,  there  is  actual  arrest  of  growth.  In  thu  endemic 
forai  of  cretinism  the  akuU  is  ueiially  bnichytephalic,  bui  in  the  sporadic 
form  it.  ia  not  uncommonly  dolichocephalic.  The  cranial  boneii  are 
thickened,  and  the  diploe  is  dimiuisbed.     Premature  oftsificatioo  of  the 


leno-occipital  auture  vras  first  described  by  Virchon-,  who  attuclieiJ 
'^much  imiwrUnce  to  it  and  regarded  it  as  causnlly  relnteil  to  the  arrnsLi-d 
devt*lo|imeiil  of  the  brain  ;  biit  it  is  not  u  coiiatant  feature,  tlie  boncB 
liA%-in;!  been  found  nnunitftd  in  a  unmber  of  casas,  and  in  one  of  these  as 
lute  H.9  the  tweniy-aecuod  year.  It  has  been  obBerved,  pnncipeilly  in  the 
■poi-adic  CAW9,  that  the  anterior  foiitAnclle  rcniaitiB  open  till  a  late 
poriorl. 

There  are  no  peculiar  visceral  losioiiB. 

Pfttfaolo^. — For  om-  present  knowledge  of  the  pathology  of  cretinism 
aK  well  fis  tA  myxoedemii  we  are  indebted  to  a  niuiiber  of  iiivesiigntitrs, 
lull  ill  pitrtieular  to  Gull,  Ord,  Sir  V.  Horaley,  and  Sir  Felix  .Senmn  in 
this  country,  and  to  Kocher  Miid  Schiff  abroad.  Ord,  in  his  onginal  com- 
munications on  the  subject,  specially  noted  the  atrophy  of  the  thyroid 
gland  in  myxoedema,  the  name  applied  by  bim  to  the  cretinoid  stat* 
neKrit>ed  by  Gull  as  developing  in  adult'*.  Kocher  tndepemlently 
dcscribetl  a  peculiar  condition,  cjdled  by  him  cichexia  strnnii|invii,  which 
wijiervt-neil  after  the  opemtion  of  coniplete  thyroidirctomy.  Sir  F.  Kemon, 
rtnick  by  the  resemblance  of  the  condition  descnl>ed  by  Kocher  to 
myxoedema,  set  on  foot  the  in^'estigation  by  the  Clinical  Society  of 
London,  which  brought  together  a  vast  ainonnt  of  evidence  lending  to 
prove  the  identity  of  this  cachexia  with  niyxocdomn.  Sir  V.  Ilorsley 
by  numurouB  ex[jt:nnient«  shewed  that  a  dyscraaia  similar  to  cachexia 
srnimipriva  could  be  produced  in  some  of  the  lower  aniniaU  by  tliyroid- 
ectomy.  SchifT  shcwetl  thitt  the  ill  effect-*  of  thyroidectomy  in  animals 
coidil  be  iliminished  by  tmriftpliinting  a  thyroid  gbmd  previoiia  to  the 
operation.  The  ubvioiiH  re^rniliUnce  of  Uie  menial  and  bo>Hly  changes 
in  cretinitim,  first,  to  those  ultMtrved  in  cases  in  which  the  whole  thyroid 
gland  has  been  surgically  i-emoved,  and,  second,  to  those  in  myxoedema 
which,  like  siwradic  cretinism,  was  found  to  be  nearly  always  associated 
with  an  alroiihicd  thyroid  gland,  thus  |>ointed  to  the  conclii-sion  that  the 
essentjal  cjuite  of  cretinism  was  the  loss  of  function  of  the  thyroid  gland. 
The  proof  of  this  was  completed  when  it  was  shown  that  administra- 
tion of  thjToid  substance  was  successful  in  removing  the  symptonia  of 
the  disease. 

Symptoms. — At  first  it  is  probably  thought  that-  the  child  is  simiily 
1«ckwar>l.  and  it  is  not  until  the  cliild  h  nine  months  or  a  year  old  that 
it  is  recognised  that  there  is  anything  scrioiuly  amiss  mentally  and 
bodily.  But  in  some  ca^cs  the  child  biu  seemed  normal  for  the  first 
few  year^  and  then  has  fallen  into  the  cretinoid  Ktatu.  It  ceases  to 
grow,  its  features  alter,  and  it  bi-cnmos  dull  and  stupid.  To  thes«>  latter 
esses  the  term  juvenile  tti5'xoederaa  has  been  specially  applied.  In  them 
tlie  thyroid  gland  has  proliablly  at  fii'St  been  normal,  and  subsequently 
has  umlt-rgone  an  atrophic  change. 

The  following  di'scription  applies  to  the  cretinoid  condition  when 
fullv  ileveloj)cd.  The  child  i^  atwuvs  stunted  in  gtttwtb  and  dwarfed  in 
siHiurc,  being  usually  between  3  an<l  4  feet  in  bei}.'ht  when  it  has 
ceased  to  grow.     Exceptionally  the  height  may  be  as  much  as  i^  feot, 
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and  sometimes  Jt  is  less  than  3.  Moreover,  there  is  a  want,  of 
pcirtirjii  between  the  various  parw  of  the  *KK3y,  so  that  there  is  a 
plump  faeail,  a  short  deformed  body,  and  thick  podgy  arms  and  legs,  ifae 
latter  lioing  often  crooked.  The  large  he^ul  is  Hat  at  the  to|»,  spr«»d  ouC 
at  the  side^,  narrov  in  front,  and  broad  behind.  The  face  i^  broad,  stolid, 
and  exproftsioiiless,  and  is  often  lined  with  wrinkles.  The  complexion  is 
j»ale,  willow,  waxy,  or  of  a  chalk-white  colour.  The  foroh«ai)  is  low  juid 
broiid.  Th«  nyex,  which  are  small  and  dull  but  usmdiy  stnilght,  npf>ear 
half  closed  from  the  drcKjping  of  the  Kwollun  lids,  and  nrv  widu  ajKirt, 
being  set  >»ck  at  the  ends  of  a  furrow  running  acroM  the  root  of  the 
nose.  The  nose  la  broad,  short,  ami  stumpy,  depressc'l  at  the  rool,  juid 
flattened  and  rtirau^  al  the  extremity,  whilst  the  itlae  aru  ihickentH)  and 
the  nostrils  widely  opened,  as  in  the  negro.  Tlic  cheok-bonca  stoiitl  out, 
and  the  cheeks  are  loose  and  flabby,  but  do  not  show  the  flush  sn  oom- 
moiily  4eon  in  myxoedema.  The  eurs  aro  large  and  thick,  althongfa 
UHuatly  normid  in  ahapo.  Exceptionally,  the  lips  are  well  formed,  but  are 
n.'iuidly  coai-so,  everted,  protniding,  thick,  aiul  blublwr-like.  and  the 
angles  of  the  mouth  are  rounded.  The  month  is  usually  open,  and  the 
tongue,  swollen  and  lolling,  projects  from  the  opening.  There  is  usually 
dribbling  of  sidiva  or  drooling.  The  loivcr  jaw  is  thick  and  broad  The 
neck  is  short  and  thick,  and  in  many  cases  krgo  fatty  masses  may  be  felt 
and  seen  above  the  clavicles.  The  head  often  bangs  forward  on  the 
cheat,  the  orector  muscles  being  too  weak  to  support  its  weight ;  this 
produces  a  curvattire  of  the  cervical  ;md  upi^cr  dorsal  spine.  The  breast 
is  strikingly  ftat,  and  the  che^t  is  round  and  expander!  at  the  base,  whilst 
the  costal  angle  is  wide.  There  is  usually  bowing  nf  the  lower  dnraal 
and  lumlmr  xpine,  »nd  the  aliilomeii  is  charai'turistically  bu'ge,  protulwrant, 
and  pendulous.  Tbero  is  frequently  an  umbilical  hernia.  The  hi(ie  are 
amall  and  the  limha  are  short  and  thick.  The  hands  are  broad,  short, 
and  podgy,  and  their  skin  is  thick,  eajiecially  on  the  dorsum,  and  wrinkled. 
The  legs  are  often  Imwud,  tbit  niiklen  arc  unlargud,  and  the  fuet  aru  thick 
and  srjunrc.  The  nails  are  short,  thickened,  cntcked  or  chinky,  aiid  ill- 
shaped.  The  skin  is  yellowish-white,  dry,  branny,  and  rough  to  the 
touch.  It  feels  duiigliy  from  the  thickening  of  the  sulxjutancous  ti&sues, 
and  is  loo^re  and  hangs  in  folds  over  the  ab^lomen  and  at  the  tiexuros  of 
the  joints.  Sweating  is  exceptional,  but  absence  of  perspiration  is  jiot 
&o  conataut  as  in  myxovdema.  Moles  or  pigment  spots  or  patches  of 
a  yellowish  or  brown  colour  or  warts  are  not  uncommon  on  various  ptru 
of  the  body.  The  hair  is  short  and  scanty,  and  is  coarse,  dry,  straight, 
and  sometimes  bristly,  more  like  horae-hair  than  that  of  a  human  being. 
In  adult  cretins  it  is  usually  absent  on  the  body.  The  eyebrows  Are 
uften  scanty,  l»ut  may  be  well  formed.  The  scalp  ia  dry  and  scurfy,  ftnd 
is  sometimes  covered  with  yellowish  or  brownish  crusts.  Tho  teoth  «re 
late  in  appearing  and  soon  Viccome  carious.  In  sporadic  cases  there  ia 
usually  no  evidence  of  the  presence  of  the  thyroid  gland,  hut  there  may 
bo  enlargement  of  the  gland  or  a  goitre,  and  this  is  common  in  the 
endemic  casus.     The  temperature  in  subnormal ;  the  child  is  always  cold, 
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likes  CO  be  near  the  tire,  and  »  verj'  setuiiive  to  uiiy  fall  Id  liie  ihenno- 
tucter.  In  coUl  weather  the  exposc^l  \nna  of  tha  hotJy  become  Mite. 
The  bowels  are  fretjuontty  nhstinatcly  constigmteil,  and  thtt  ))re«th  liiut  a 
disngrceablti  odour.  The  urine  in  usually  Urge  in  amnuiit,  hut  is  othei- 
wiae  itormoL  Thore  is  gcnersUr  conci-itl  over  the  spbiiictera,  and  whun 
there  is  a  i^ufiicictit  i]t;gre4>  of  intelligence  tlic  pitieut*  are  cleanly  in  their 
Itabita.  The  blijoil  shetvs  little  vlmti^c  in  coiiiusculfu*  elotnent^,  but  tlicre 
is  usually  deficiency  in  the  unhiiint  of  bjujiint^lobin,  wbicb  luay  be  no  more 
tbao  oO  or  even  -40  per  cent  of  the  iinnual.  In  sonic  cades  there  hA<) 
been  a  tenOviicy  to  haemorrhuges,  t;HpeciHlly  froni  the  nuHC.  The  iiilt'l- 
Icctual  uon«litiou  of  the  cretin  is  iilwuv*  extremely  low.  The  moiiUil 
capacity  vai'ies  from  ihaX  of  u  low-grade  idiot  on  the  one  hand  to  that  of 
a  child  of  four  or  five  years  old  when  the  cretin  is  f;rown  up,  so  to  speak. 
The  cretin  does  not  learn  to  talk  or  to  walk  at  the  ustial  time,  and  does 
not  attempt  to  move  about  tike  an  ordinarj'*  healthy  child.  Sometimes, 
»o  far  from  Icai'iting  to  walk,  it  remain^t  unable  to  stand  or  nit  unless 
pr<ip{MNl  up  and  supported.  In  otbcr  cases  it  may  only  l>e  able  tu  move 
.il)OUt  by  crawling  on  all  fours.  Kventiwlly,  Hoirever,  the  power  of 
walking  may  be  acquired,  but  the  gait  is  waddlicg  and  clomsy.  The 
power  of  speech  sometimes  remains  altogether  undevelojwd.  8onietimea 
the  cretin  cannot  even  cr^*  or  scream  like  an  tinlinary  child,  and  expresses 
pleiisure,  anger,  i>r  fear  by  nienJis  of  in:u-ticulate  gruuU,  buwk  or  shrieks, 
barks  or  groans  only.  In  courae  of  time  it  may  learn  to  say  a  few  words, 
such  as,  '"Yea,"  '"No,"  "  Mnmma,"  or  '*  Pussy,"  ami  it  may  leani  lo 
anderstaml  a  little  when  spoken  to.  it  may  aUo  learn  the  signiHcaiion 
of  gestures.  A  small  number  acifu ire  a  more  extensive  vocabulary,  which 
is,  however,  very  much  restricted,  and  is  composed  almost  entirely  of 
monosyllables.  Many  of  the  consonants  are  very  imjierfectly  pronounced. 
The  voice  is  often  hanh  and  hoarse.  The  cretin  is  usually  dull  of  hear- 
ing; the  degrue  i)f  dullness  is  gencmllv  pruporiional  la  I  he  »tagu  of  the 
disease.  The  deafness  aocoiuits  fur  Rutne  of  the  nientJil  duhiess,  and,  to 
some  ext4^ut,  for  the  inaptitude  fur  itjieech.  Smell  »ud  taste  are  usually 
imperfect.  Cretins  often  appear  insensible  to  bad  odotu's,  and  indifferent 
whether  food  is  julatoblc  or  not.  Sight  is  of  all  the  sense*  the  least 
atfected.  Usually  it  is  normal,  but  the  retina  does  not  seem  so  sensitive 
to  strong  or  dazzling  tight  wr  in  ontinary  jiersons.  The  cretin  has  been 
observed  to  sit  with  the  sun  full  in  his  eyes  for  a  long  time  together. 

In  odiUt  cretins  ihc  genital  organs  remain  those  of  the  child.  There 
is  absence  of  hair  over  the  pnbes.  the  axi]t;i,  and  elscwbci'e  on  the  IxKly, 
and  hair  does  not  appctr  on  the  fiu-e  in  males.  Males  have  n  diminutive 
penia  and  imiall  testicles,  ami  femaluK  have  the  lubia  of  little  girls  and 
an  infantile  uterus.  The  eatamenia  are  absent  or  irregular,  and  sexual 
instinct  is  as  a  rule  undeveloped.  In  high-grade  cretins  there  may,  how- 
ever, he  some  e^-idence  of  develnpmunt  of  sexual  apfietitc  and  instinct. 
The  cretins  are  usually  ^tM>d-naturrd  »nd  placid,  and  nltliuugh  stolid 
eaiiily  amused.  It  in  somctirmis  ditlicult  to  .itintet  their  attention  by 
[ipealitig  either  to  the  sense  of  hearing  or  sight,  a  somewhat  ca^like 


cfaaracteristdc.     Tbey  ara  ainthettc  and  phlegmatic,  and  rery  ^ov  and 

deliberate  in  all  ihuir  movemonu.  Tlicy  arc  somnolout.  and  will  aoDie- 
tjines  sleep  alniost  indefiiiJwly  if  undisturbed.  During  sleep  they  bre«tlie 
noisily.  When  suvjike  they  nre  lazy  and  inert  Tli«-y  will  remnin  in  the 
aame  position  anrl  phiy  for  honrs  without  moving  or  takiii};  any  apfHU-fiit 
interest  in  surroundings ;  one  crutin  would  take  a  full  miuutv  to  mite 
her  arm  when  Mked  to  shake  hands. 

iJuratiou. — Thts  Hfe  of  the  untreated  cretin  is  seldom,  if  ever.  «  long 
one.  •  A  iiiimber  aio  carrieil  oti'  in  tho  early  years,  and  it  is  <{Uit«  exce)>- 
tiotial  fnr  au  ago  of  over  thirty  to  W  attained.  Furty  is  probubly  the 
extreme  limit.  Death  uauiiUy  results  from  inlercun'ent  diaease,  the 
spe<'iHc  fei'ei'-S  pneumonia,  bronehitia,  cryflipelaH,  heart  or  kidney  diaensv, 
or  eonviiliiiittis. 

Diagnosis. — In  n  churnrtcristic  case  n-ith  the  symptoms  just  deacribcd, 
diagnosis  presents  no  difficulties  and  can  usually  be  made  idmost  as  eoon 
aa  the  patient  is  seen  and  without  asking  any  (luostions.  The  disease, 
however,  ia  mre,  so  that  nuiny  pmctitiotiers  have  never  seen  a  cnae,  and 
on  that  account  sometimes  fail  lo  recognise  the  disease  or  suspect  its 
existence  when  some  oth^r  condiiion  U  present.  One  disease,  t>um- 
ffiAian  idioey,  has  some  retsembJance  to  cretinism,  and  sereral  p«iients 
atHictod  with  it  have  been  sent  to  me  as  they  were  thought  to  be  cretins. 
The  mongolian  idiot  resembles  the  cretin  in  its  stunted  growth  and  un- 
develo[xid  intellect ;  the  bndgu  of  the  m^e  is  fattened,  iuid  the  bumU 
and  feet  are  short  iind  broad.  The  skin  is  rough  and  dry,  and  ha^  gir 
rise  to  the  inapprnprijit*;  designation  of  fiirfuraceous  cretin.  But  th 
is  no  thickening  of  the  subcutaneous  tissues  as  in  the  cretin.  Tlie 
obliiiuoly  placed  eyes,  un  juxount-  of  which  the  niuno  mongolian  has  Ikxjh 
given,  the  finer  fealunui,  and  tlie  gi-^mtijr  aJertnuss  of  mind  and  laxly  are 
important  poitite  of  distinction.  The  mongolian  idiot  is  inclined  to  be 
restless,  vivacious,  mischievous,  and  destructi%-e  rather  than  stolid,  slow. 
am)  inactive.  .irhoudropUssiv  has  sometimes  been  mistaken  for  crettniuti, 
anil  Prof.  Osier  meiilioiis  thut  he  was  oiieu  asked  to  see  two  supposed 
cretins  who  proved  to  be  sufToriu^  from  thiu  disease.  The  dispntpnitioa 
l>etween  the  length  of  the  limbs  and  the  size  of  the  head  and  iMxIy  ia  its 
most  striking  filature.  The  long  bones  are  ver)*  short,  and  their  ends  are 
nnicli  enlarged.  The  physiognomy  is  unaltered,  the  skin  is  natiiml,  and 
there  is  usually  an  ordinarv  degree  of  intelligence  {vide  Vol.  III. 
p.  117). 

In/tiHtilitJtt  is  described  in  a  separate  article  by  Dr.  John  Thomaon 
{vide  p.  iifG).  The  ordinary  forms  of  infantilism  have  little  in  common 
with  cretinism.  The  feature-s  and  the  condition  of  the  skin  and  of  the 
intellect  in  onlimiry  infantilism  serve  to  distinguish  it  sufliciently.  The 
thyroid  or  myxoeftematous  form  nf  itifantilism  is  simply  crednism  in  a 
mild  degree. 

The  slighter  degi'ees  of  cretinism  are  those  which  are  most  <lifficult 
to  diagnose,  and  when  a  child  ia  not  seen  until  after  it  has  been  treated 
by  thyroid  gland,  it  may  bo  im{>o68ihle  to  give  a  [lositive  oi>inion.     The 


effect  of  giving  aiid  the  efTect  of  ftuspemliii^  ueatmetil  by  thyroid  gland 
will,  however,  estaMish  the  diagnosis. 

ProgDOSls, —  L'lidcr  the  tliyroid  trtuiincut  tills  is  craiiioiitly  fftvourablc 
ill  early  eases.  Siiii«My  coiiducU'd,  ii  will  certainly  enaiire  rapid  and 
completo  tjodity  improvement,  and  though,  -.is  we  shall  sec  preeently, 
mental  improvement  is  not  invariable,  it  is  even  more  remarkable  wheiv 
it  occui-s.  The  earlier  in  life  the  treatment  is  bi^giin  tlie  more  complete 
and  lasting  appear  to  be  the  rcsnttf.  The  trentmont,  hrtwever.  in  some 
form  will  b:»v»'  to  he  persisted  in  throughout  the  life  uf  thf  jwtienL 

Treatment. — "  Not  the  m.igic  wand  of  I'l-ospero  or  the  brave  kiss  of 
the  daughter  of  Hippocrates  ever  effected  such  a  change  as  that  which  we 
are  now  enabled  to  make  in  these  unfortunate  victims,  doomed  herptofore 
to  live  in  hoj>eleea  im1»acitity,  an  unn|>eal(H)>le  afHiction  to  their  |ui.n!tita 
and  to  their  relatives."  Sci  wroto  Prof.  Ciaivv  in  ]  897  of  the  wonderful 
re«idt«  of  the  then  recently  introduced  th>Toid  treatment  of  cretinism, 
trttatment  which  the  further  experience  of  later  years  has  shewn  to  be  as 
lasting  in  its  results  aa  it  is  RuccoHKful.  Textb^>o1c8  published  aa  late 
ns  even  1H94  contain  such  statements  as  the  following:  "By  far  iho 
greater  number  of  cretins  arrive  at  their  helpless  condition  by  MiceesflivQ 
steps  of  degeneracy  in  their  ancestors."  "  Treatment  ia  very  unsatis- 
factory.'' Unsatisfactory ;  it  was  worse  than  u«olesi* !  Previous  to  the 
year  1H9!  there  was  neither  help  nor  hope  for  the  cretin.  The  remedy 
we  now  poMoss  and  know  hriw  to  use  was  discovered  in  ISfil,  vvhen 
Prof,  fleorge  Murray  announced  hi«  discovery,  the  effectsi  of  hyjw- 
derraic  iniectious  of  an  extract  of  the  thyroid  gUnd  of  a  sheep  on 
cases  of  myxoedema,  a  discovery  which  was  followed  by  that  made  in 
lt*92  by  myself  and  by  Dr.  E.  L.  Fox  of  Plymouth  and  by  Howit?,  of 
Copenhagen  independently  that  thyroid  gland  administi^red  by  the  moulli 
was  equally  pt'itent  in  diit|x^lling  the  f:ymptoms  of  myxo<Klemji.  The  nso 
of  the  remedy  in  cretinism  quickly  followed,  and  the  resiUta  wore  fomid 
l*»  be  even  more  reniarkaljle. 

The  prejuvratiiin  of  thyrnid  j^laml  which  1  bave  fniuid  imml  saliafactury 
in  practice  has  been  the  tidiloid  prejuired  by  Mewira.  Rurroughs  Well- 
come and  Co.,  in  tbia  country.  The  dose  which  has  to  be  given 
varies  in  different  casea,  and  no  duflnite  hard-and-faet  rtiEe  can  be  laid 
dtiwn  ai>  to  its  amomil.  Tn  c<»mnicnciiig  trcatnitint  wc  niusL  fct'l  ijur  «'iiy. 
If  too  lu'ge  a  dose  be  given  grc-at  coiiBtitmional  disturlianeu  miiy  lie  \wo- 
duced.  £ven  a  dose  of  5  gtaius  has  made  the  patient  very  ill,  t>ausing 
fever,  excitement,  restlessness,  headache,  sleep IctJincss.,  vomiting,  depres- 
sion, and  general  pains  in  the  body  and  limbs.  A  small  dose,  1  grain  of 
thjrrnid  tabloid  or  1  minim  of  liquor  thyroidei,  is  sufficient  to  stju-t  with, 
ami  this  should  he  cautiously  repented  nt  short  intervals,  treatment  being 
suftpendtKt  when  any  nndeiiirable  symptoms  me  olwerved.  Tn  one  case 
a  doso  of  li  gi"aina  given  every  third  day  has  suHiced  to  effect  a  cure 
and  afterwapfls  to  keep  the  patient  well.  In  another,  giwiinUly  increasing 
flosei  up  to  3  grains  a  day  were  found  neoeasary.  Sometimes  as  mnrli 
as  10  grains  daily  ban  been  required,  and  a  smaller  do«e  has  not  sufficed. 
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In  one  of  my  p&tient.s  n  dose  of  10  gmins  a  day  hu  now  been  taken  for 
the  Ijwt  twelve  yean*.  I'rnhaJily  5  giTiina  a  day  may  tw  oonsiiierti!  as  an 
average  tltjfie  neceiwHry  to  keep  the  fwitient  well  when  the  symptDms 
of  the  disuAse  have  nil  diaappeai'e.fl.  Aft  in  the  ca^e  of  m>*xoedenia,  the 
remedy  must  he  regularly  taken  during  the  whole  of  the  jmlient's  life. 
Should  tiie  mmedy  bi'-  siis]»eiided,  myxoedematous  symptoms  gnMluaily 
reappCKf.  One  of  the  miwiL  romarkidilu  elT«cLs  tif  the  treatment  ts  that 
the  firowth^  which  haa  been  so  eiotnplotely  arrested,  almost  immediai«lr 
recommences.  It  is  not  unusual  for  a  young  ci-etin  to  grow  several 
mchos  in  six  months.  Growth  has  l^ecn  obsen-ed  to  start  again  even  in 
cretins  of  tweiilyfivo  or  thirty  years  orago.  Tlie  nile  of  growth,  huwever, 
is  greatest  in  the  early  months  of  the  treatment.  As  luu  Ijceii  pointed  out 
by  Dr.  John  Thomson,  growth  is  in  inverse  ratio  to  the  stage  of  the 
treatment  and  the  age  of  the  patient.  Children  grow  much  more  than 
adolescents,  and  .ulolescents  than  wliilt^.  A  young  cretin  may  grow  S  or 
6  inches  in  the  first  year,  \  m  .'i  inches  in  the  second,  and  then  continue 
to  increase  in  height  at  the  ni>nual  rate.  In  the  caM  of  adolescent 
cretins  it  has  been  obiervod  that  the  growth  of  the  bones  ha«  not  been 
accompanied  by  an  increase  in  firmness,  but»  on  the  contrary,  there  has 
beon  siiftRiitng,  and  tht-  weight  of  the  body  has  caused  the  legs  to  liend, 
ami  deformity  closely  rexembling  that  of  rickols  has  rosult«d.  The 
bowing  of  the  legs  bo  produced  lias  sometimes  greatly  interfered  with  the 
jKJwer  of  walking.  It  \%  only  when  the  patient  begins  to  use  the  legf 
thjit  the  buwiiig  eomes  on.  Auconlingly  cretiiui  whoHe  bones  shew  signs 
of  biTiiling  shoidd  Im  kepi  lying  down. 

Thf  reKu]t)4  of  treatment  are  of  coiu-se  moBt  satisfactory  in  ca^eK  tn 
which  it  is  commenced  early.  When  the  disease  has  remained  untreated 
for  year^  partial  success  only  can  be  expected.  It  is  itnposnble  to  give 
back  the  pntient  hi»  lost  ywire.  'I'lie  cretin  of  twenty  aui  l>c  considerably 
improvL'd,  but  will  remain  deformed  in  IxvJy  and  dwarfed  in  intellect.  It 
shoultl,  however,  bi*  ini])o^sib1e  in  the  twentieth  century  that  any  cretin 
should  be  left  long  untreated. 

When  the  discovery  of  tbc  sovereign  remedy  was  made  cretius  of  ail 
ages  and  in  all  stages  were  hrought  for  treatment  For  many  of  them 
the  discovery  bail,  unfortunately,  come  too  lat«.  Thus,  such  a  case  as  that 
deseribed  liy  Dr.  CourtJi  of  a  young  man  of  twenty-four  years  "  looking  like 
a  child  of  two,  \iudor  3  feet  in  height,  enwsring  the  room  with  one  band 
elaspL-d  in  his  mother's  and  the  other  clutching  a  doll,"  was  only  uw  common. 
For  such  ('UKi-a  Rome  ilegree  nf  Wiiefit  would  result  fn)m  ti-eatment,  liiit 
tK-it  was  alL  Still,  for  some  the  remedy,  although  it  came  late,  made  all 
the  difTereuce  between  a  useful  existence  and  a  Unng  death.  One  of  the 
most  grutifylng  of  my  coses  ^vas  a  typical  cretin  who  had  reachetl  the  age 
of  eleven  when  in  IHfl.'J  the  thyroid  tn^atment  wjm  startfld.  Hu  grew  very 
rapidly  at  first,  and  dovclo|M:d  iuLn  ii  normal  child  except  that  bte  legs 
wore  disprojwrtionately  short.  He  hfu*  progresse*!  satisfactorily  in  every 
way,  ami  has  gone  on  successfidly  from  school  to  one  of  the  univcrsitica. 
He  always,  however,  remained  about  five  years  behind  those  of  his  own  age. 
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He  18  now,  »t  the  age  «f  Iweiity-five,  in  wvery  respect  a  normal  indindiml. 
The  only  evidence  of  hia  former  coiiHition  w  that  he  w  of  Abort  stjiiure, 
being  only  5  feet  4  in  height. 
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MYXOEDEMA 

\ij  P»f.  Gbokck  R.  MiKftAT,  M.D.,  F.B.C.P. 

SVNONYMrt.— .J  t'Tftinwt  Stale  sujnrrrruiuff  in  Adult  JAfe  ut  fl'omen 
(Gull);  iWhf.rif'  jmc/ti^irmuivf  {Chara/ot);  Caeheariii  ihjiroidea;  CMhtJCM 
ji/r«;/i(/*nni  or  f/iyrf»/>rrm  (Kocher). 

Description. — Myxoedema  is  the  result  of  loss  of  function  uf  the  thyrairl 
gittnd.  It  is  cliKtHcterinml  by  nuirlccrl  changes  in  the  giiiieiiil  mt-taboltsm 
body  u  «hewii  by  thi>  fiuictiniiHl  alterations  in  the  skin  and  its 

endages,  in  the  aubcutajieoiM  tisxucs,  and  the  ijentml  nervous  system. 
the  ordinary  or  pritii:u>'  furm  of  the  disease  the  loss  of  function  is 
due  to  alrophy  with  tibrtiusis  or  ihc  gltiml.  In  the  secondary  form  the 
malady  ia  imluced  by  a  total  nMiioval  of  tbe  gland  by  operation  for 
diMase.  MyxoedeniA  in  etLrly  life  is  known  as  cretinism  or  infantile 
myxoedeoiA  {ruif  p.  J34>. 

History. — The  history  of  myxoedetna,  though  short,  is  fiiU  of  interest. 
AHonuon  was  first  drnwu  to  the  symptoms  of  tho  disease  in  IhTS  by 
(_lidl,  who  called  it  "X  Cretintjiid  State  siipen-eiiiug  in  Adult  Life  in 
Women"  alliwl  to  sporadic  eretiuisni  a*  previously  described  by  Hilton 
Fjigge.  Four  years  later  \V.  M.  Old  recoixlwl  the  symptoms  oli«en*e<l 
by  himself  in  five  cxses,  with  the  pos^mol■tcm  appearances,  including  an 
■ulvnnced  stage  of  atrophy  of  the  thyroid  gland,  found  in  one  of  them  by 
iVof.  W.  S.  Greenfield,  and  the  result  of  the  rhemical  e.xaminatiou 
of  the  skin  by  C.  Charleft.  As  Charles  found  an  excess  of  mucin  in 
the  skin.  Ord  proposed  the  name  myxoedema,  by  which  the  mabuly  ha-n 
sine*  htKti  known.  In  18S3  .T.  L.  Kei-erdin  described  ^  pemlinr  chain 
iif  symptoms  whiidi  be  hsul  observed  to  follow  tnud  extirjuitiiiii  of  thu 
thyrtiitl  gliind  for  goitre.  The  following  yiMir  Kocher  of  Kerne  also 
de«cribed  this  condition  as  cachexia  strumipriTa.  although  he  attributed 
it  to  injuries  to  the  stinicturus  in  the  neck  and  not  to  the  loss  of 
the  tbyrtiid  gland.  Shortly  afi.er  this  Sir  Felix  S*?moii,  who  noticed 
the  remarkable  similarity  Instween  tlie  syniploins  of  niy.\o«HlemJi,  as 
described  in  this  i-ountry,  and  ihusc  of  cax:hoxia  strtimipriva,  a$ 
recorded  in  Switzerland,  suggested  that  they  were  really  identical,  and 
that  loth  conditions,  as  well  as  endemic  and  sporadic  cretinism,  wore  due 
to  the  loss  of  function  of  the  thyroid  gland.  In  order  to  follow  up  this 
suggestion,  the  Clinical  Society  of  London  appointer)  a  Conimitt«o  to 
investigate  the  subject.  The  experimental  work  was  carried  ont  by  Sir 
Victor  Horsley,  who  by  experiments  on  monkeys  and  other  animals  con- 
eliHively  proved  that  cachexia  stniraipriva  was  caused  by  removal  of  tho 
thyroid  gland.  The  report  of  this  Committee  contnins  an  exhaustive 
account  of  the  subject  of  impiiry,  and  clearly  shews  that  myxoedema  and 


cachexia  stramiprivn  iire  uicnticjil,  tbiit  crDtiiiKra  is  my.x(K><leina  oci'iirriiig 
in  early  life,  umi  thiit  al)  ihese  malailiee  ai-e  due  to  losa  of  function  of  tho 
thyroid  glaiwl. 

The  i4ymp:.om8  of  the  disease  having  thuK  been  traced  to  lews  of  tbr 
thyroid  glaml,  thi>  next  advani^e  was  in  the  direction  of  8tip|jlyiiig  thv 
delioiency.  SchilT  har]  jtliejuly  shewn  that  the  n&ual  fatul  result  of 
thyroidectomy  in  the  dog  could  he  averted  hy  a  preliminary  tnin«- 
plantation  of  another  thyroid  gland  into  tha  alKlonien  of  the  animal,  and 
von  KiBelsbcrg  [)n>vn<l  that  the  saint'  result  cnuhl  Ik?  ohtaJned  in  the  cat, 
]>rovidecl  tin*  gnift  waa  sucteKsful.  Quite  iiidejictKletuly,  in  IS90,  thyroid 
grafting  was  sugtreated  hy  Sir  Victor  H'lrsloy  as  a  method  of  arresting 
the  cliflease  in  miiti.  Tliis  sugjic-stion  wa«  acttni  upon  by  several  nrgoon*. 
e«[wct:dly  by  Heltc-ricoui't  and  Setninn,  who  noticed  that  in  their  cau 
tlic  ojrei'atlon  was  imntediatcly  fidluwed  by  iinprovonicnt,  which  tliey  attri- 
buted to  absorption  of  the  juice  of  the  traiiBplanted  thyroid  gUnd.  Tbia 
observation  iippcarcd  to  me  to  Ix-  extremely  important,  as  it  indicated 
that  the  thyroid  glnnd  cjLme<]  oti  iin  fniiciion  by  means  of  an  intenml 
secretion.  [  therefoi'o  c-oncliirlcd  that  if  this  was  the  casv  tho  n-^lor 
use  of  the  seun-tifin.  obtainetl  in  the  form  of  an  extract  of  the  gland, 
vrould  remove  the  ByniptomB  of  tnyxoedenta,  and  sug;geiited  this  line  of 
treatment  ikt  a  meeting  of  the  Northumborlond  and  Durham  Medical 
Society  in  Febnmry  IS9I.  In  order  to  test  this  a  glycerin  cxtmcl  of 
the  shceif's  thyroid  gland  wa*  prepiirixl,  and  injected  at  lnt«nrals  beneath 
tho  ekin  Ko  ai  to  ensure  iti;  absorption  hy  the  Iymph:;tic«  in  tbe  same 
manner  fw  the  normal  secretion  in  conveye*!  into  the  circtilatioti  from 
the  healthy  u'LimL  The  symptoms  of  myxoedeuia  in  the  first  case  I 
treated  in  thi^  manner  mptdly  tUsappuarei].  thitn  proving  that  the  thyroid 
gland  ia  a  true  internal  sficmtori'  gland,  and  that  thyroid  extract  is  a 
specific  roraeily  for  myxoodonia.  The  following  year  it  was  shevrn  by 
Howitz,  of  Copenhagen,  and  by  Dr.  Hector  Mackenzie  and  Dr.  E.  I* 
Fux,  in  Fln^luiid,  that  the  sjime  resnltji  conld  be  obuiined  by  tbf  simple 
method  of  ^i^ing  thyntid  uxtrunl  or  ilie  raw  gland  itself  by  the  mouth. 

Etiology. — Ttie  oxoiting  cause  of  the  fibifjtic  atrophy  of  the  thyroid 
gland,  the  morbid  change  present  in  the  great  majority  of  cases,  is  un- 
knovTi.  In  nire  cases  other  diseases,  such  as  syphilis  and  actiDomyco«i«, 
have  attacked  the  gland  and  led  to  an  arrest  of  function  and  so  to  tbi 
ap[jearance  of  niyxoedenm.  There  arc,  however,  eei-tain  disposiTig 
cansea,  which  may  be  considered  under  tbe  followini;  beads  : — 

.^;7v. — My.\oedeina  msiy  apjtear  at  any  time  of  life  from  infancy  to 
old  age.  Infantile  myxnedenui  has,  however,  sjwcial  features  of  its  own, 
which  are  described  elsewhere  {txrt.  "Cretinism,"  p  ■i34).  so  that  here  our 
altotition  will  lie  cnnfirie<l  to  tbe  malady  as  it  appe-ars  in  adolescents  and 
arlulis.  In  order  to  ancertain  the  age  at  which  myxoedetna  first  appears.  I 
tabulatetl  312  cases  from  various  sourcea.  .14  of  these  cases  being  males 
ami  the  remaining  '27H  females.  The  ago  at  which  the  diseni^  fin-t 
ap|>eared  varied  fi'om  fifteen  to  seventy  year'i.  Taking  tbe  cases  in  women 
a]onE^  it  was  fnnnd  that  an  incroasing  num1»er  uccurrod  in  each  sneoeeding 


i^uinqueiiiiMl  iit-niMl  fntin  Hftifen  up  to  forty-tire,  after  wliicb  the  iiiimbi'i'K 

rffrcrcawA  More  than  Imlf  (IG"i)  of  liic  [)»tiQiit«  wen-  between  the 
Uiici  of  thirty  and  fifty,  wid  more  than  one-third  (9S)  between  ibirty- 
fi^'e  and  foity-Hvc.  Thus  it  is  evident  that  between  thirty  and  fifty,  and 
'  eKjiecinlly  bvtwc«n  (hirty-Kve  and  forty-five,  is  the  period  of  life  ni()«t 
fnvoiirattle  to  the  onset  of  tliv  <liac>ase  iti  women.  Nearly  two-thirds  (21) 
of  the  mide  OAAes  injintfe»tcd  nniptonis  Urst  between  thirty-five  and 
fifty,  which  IB  therefore  the  ii9iuil  period  for  the  onset  of  the  dinease  in 
the  mate. 

Sv- — As  in  other  fomis  of  thyroidal  disease,  women  nre  much  more 
pmiH!  to  suffvr  irom  myxoedem-i  than  men.  Out  of  my  series  of  425 
collected  cases  370  were  women  and  only  ^5  were  men.  Myxoedcma, 
therefore,  oceura  nearly  seven  times  as  froqnently  in  women  ns  in  men. 

LocaiUy. — Myxoedema  is  seen  mainly  in  the  white  races  inhabiting 
temperate  climates.  It  occnrt  itt  all  |i»rtH  of  GresiL  iJi-itain,  bnt  in  t-alher 
more  common  in  the  north  of  England  and  Miiith  of  Scotlnnd  ihiin  in 
other  parts  of  the  country.  It  is,  on  the  whole,  uncommon  in  France, 
Gi-iniaiiy,  and  Norway.  It  is  fairly  well  known  in  Aunlralia  and 
Aincricu,  though  less  (-oinnioii  than  in  this  enuntry.  It  is  niro  in  the 
tlt>pic8,  and  very  rare  in  the  eoloui-cd  races.  Beyond  the^  general  data 
there  are  no  known  local  conditions  which  favour  the  onset  of  the  disease. 

Ihrf'lUv. — Heredity  docs  not,  as  a  rule,  ap]Kar  to  have  much  influence 
un  ihe  incidence  of  niyxoodema.  In  some  families  a  eerUiin  degree  of 
diiiposition  to  thyroidal  disease  undonbt^'dly  exists,  but  tlite  is  usimlly  in 
the  direction  of  the  various  forms  of  goitre  rather  than  of  atrophy. 
AUh^ujih  the  great  majority  of  c.'ises  of  myxoedema  are  sporaiiie.  two  or 
Diore  have  occasionally  occurred  in  the  same  family ;  thus,  in  several 
instancen,  'wo  and  even  three  sisters,  or  a  brother  and  sister,  have 
Kuflered  from  the  disease.  It  may  apjtear  in  hrtth  n  mother  and  danghteft-.. 
ur  an  aunt  or  a  coiiKin  of  the  patient  m;iy  nlso  ha  alTcctml. 

Ftrxmal  Jnlere/lenh. — N'either  socijd  pa^sition  nor  domestic  anrround- 
ingn  api)ear  to  have  any  infineiice  on  the  inciflence  cf  myxoedcma.  It 
ta  rather  remarkable  that  neither  fiyphiliH  nnr  alnilinlir  excess,  )>oth  of 
which  commonly  cause  fibrosis  of  other  organs,  appears  to  play  any  jiart 
in  the  production  of  myxoedemn.  The  only  diseaAe  which  is  known 
occasionally  to  have  a  di))tinct]y  disposing  etTect  is  exophthalmic  goitre. 

in  a  certflin  number  of  eases  recovery  from  thin  disease  has  been 
followed  by  the  onset  of  niyxuedeniu.  This  st'ijtienco  of  events  occurs 
because  one  natural  mwie  <if  recovery  from  exopluhalniic  goitre  is  by  a 
grndual  involution  of  the  liypertrophicd  thyroid  gland,  accompanied  by 
fihnisis.  In  some  of  these  cases  this  Iwneficcnt  process  proceeiis  too  far, 
and  result*  in  an  airnphic  fibrosis  of  the  gland  with  myxoedema.  Excea- 
sive  child-Wjtrtng  has  been  rcganleil  ns  a  disposing  cause  of  the  disease, 
but  the  infliieiuc  of  rhis  fjict'T  cun  only  be  sliphl. 

Morbid  Anatomy. — In  almost  all  cases  the  thyroid  gland  is  greatly 
re<luced  in  size.  One  of  my  specimens  weighed  S"-'"  grams  (5.'^  gru-ins)  and 
another  onlv  4*J>  grams  {7v  grs.)  as  comiKired   with  the  average  weight 


iu  women,  which  is  about  30  gram«(]  02.^  The  gland  i»  pale  in 
colour  and  Uaigli  in  consistence,  from  the  atrophy  of  the  glnnditlAr 
cells  mid  tlm  fi)riiiHt)i>n  nf  ttlmmiH  tiaAtir.  The  micn>H(N;p)c»l  npjieHtanca 
varies  acconling  to  thtr  eUffc  of  Llio  disejuc  ;  in  tha  eurlier  «uj|;e«  tha ' 
\r:vlN  of  the  alreoli  iiro  infiltrateij  M-Jth  araall  roimU  celU.  and  the 
epithelial  cells  Ap[.«ear  to  be  prolifoiaiing.  In  later  Btages  the  iiiudIht 
of  thu  niveoli  is  dimiiUBhcd,  and  there  ia  a  great  incraaoe  in  the  amount 
of  interstitial  fiWuiiR  tissue.  In  very  arlvMiiced  cases  hai-dly  any  alveoli 
can  be  found,  the  whole  gland  )>eing  converted  into  a  mas!>  uf  fat  aiMl 
filirous  tixKUo,  which  is  obviously  incapable  of  prothicinf*  any  Heereiion. 
The  }iiriithifi-oi'l  ^jhmis  have  Iwen  found  in  one  case  examined  by  Pr.  l\ 
Foreyth  to  shew  a  marked  tendency  to  form  vesicles  with  a  large  amount 
of  colloid  secretion,  ;ui8wiiited  with  ;in  increiwe  in  tlie  amount  of  con- 
nective  ii«6U0  in  the  stronuL  Tliese  chanj^es  he  ref^arda  as  indicative  of 
an  attempt  at  an  increaaed  secretory  activity  to  compensate  for  the 
thyroid  insuHiciency. 

Skitt. — The  skin  is  tliickciittl  aii'l  aomewhat  translucent  "u  section. 
There  may  W  n  pitrtial  atrophy  of  the  epidermis.  In  the  contiocUve 
tissue  of  the  corium  Imiidles  of  nucleated  fibrillae  are  seen  to  tiike  the 
phicc  of  the  normal  imliccidHe,  and  in  some  cnse^  the  s]>accs  between  the 
filirillao  an!  \vi<le.  Tlic  walls  i>f  the  cutaticoua  vluumiU  may  l>e  thickened 
hy  endarteritis.  The  sweat  and  sebaceous  glands  are  p/uxly  atj-ophied. 
'Vhe  hair  follicles  are  durrounded  by  nucleated  fibrous  ti^ue.  which  iu 
advanced  stHf^en  of  the  disease  contracts  and  no  cotnprencs  the  root  sheath, 
which  atrophies,  and  the  hair  in  loat^  In  many  oises  there  is  an  increoM^ 
of  fat  ill  the  tiubctilaneoQs  tiasue  and  in  oilier  parte  of  the  iMidy,  such  as 
the  omentum. 

In  sevend  cases  the  htfpofihtjsis  cerebri  has  been  found  to  he  enlarged 
up  to  double  its  nurmal  size,  but  in  two  of  my  case*  it  weighed  i)J 
grains,  which  cornea  within  the  normal  limits  ot"  weight  (5  to  10  firains). 

CircuMnrii  Srfslfiii. — -In  ejirly  cases  no  apucial  changes  are  found  in  the 
heart  or  blooii-vesneK  In  the  advanced  caees  a  condition  of  interstitial 
myocaixlitis  may  l>e  found  associated  with  fatty  or  fibroid  change 
of  the  heart  muscle.  Aihcixima  is  common  in  the  aorta  and  larger 
arierta*,  and  endiuteriiis  in  small  vesnels  in  varimifi  jwirts  of  the  hoily. 

No  detiiiile  lenionK  hiive  WiMi  found  in  the  nfreotu  tyiUm.  The 
changOK  deHuribed  in  isolated  caees  aie  probably  not  directly  related  to 
my  X  oedema. 

(rifnitii-urinarii  Syntrnt. — .\  mo<lenLte  degree  of  fibrosis  of  the  kidney 
is  cnnimiiti,  juid  may  be  at'com^mnied  by  some  hypertrophy  of  tin-  l«ft 
ventricle.  Granular  kidney  may  lead  to  death  when  idl  the  symptoms 
of  miTcoedama  liave  diaappearod  under  treatment.  No  other  defiuite 
change  havi;.  |}een  found  at  ail  f]->equcntly  in  other  organs. 

General  Pathology. — A  clear  undorstanrling  of  the  fiinctiotis  o£  (be 
thyroid  i^laiid  is  the  key  to  the  ]mtli(jlog)'  of  myxoedema  {mlr  p.  326). 
The  thyroid  is  a  Ht'cretory  gland  furnii^biiig  an  internal  secretion,  which 
pa«es  by  way  of  the  l>*TOphatice  into  the  general  circulation.     Myx(>o<leniA 
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is  the  result  of  atrophy  or  remoral  of  the  gland  and  the  eoiiuqBant  ^xm 
of  Ui»  secretiou.  As  already  pointed  out,  the  thyroid  gland  iti  ad\'aiiced 
CUMS  of  injxootleinH  shewH  pruuoiinccd  iiltrusis  wiili  atropliy  of  tlic 
(jlaaitlulai-  struciuro,  so  ihul  in  ihuso  cubcs  the  gland  is  ovidriitly  uiiuMc 
to  furuisli  a]iy  aecrctiou  jit  h.11.  In  the  earlier  stages  of  the  diAeii.se  the 
atrophy  is  ouly  i>arti;il,  eo  that  thu  remaining  portions  of  the  ghmd  are 
■till  able  to  supply  a  limited  amount  of  accretion.  Thyroidal  letretion 
|il.iys  a  vary  important  p^ttt  in  general  metahnlism  in  health,  as  is  shewn 
by  tha  (liru  results  which  foUow  iu  mipprentiiori  hy  i-emuval  of  thu  j^Und  in 
unicDaU  and  in  num.  or  hy  its  defitiiiction  hy  discAsa  in  man.  A  condiiion 
of,  myxocdcma  can  be  induced  in  many  lower  animals  by  thyroidectomy. 
In  the  rabliit  I  have  found  that  this  operdiion  is  foUuwtd  after  a  long 
interval  by  loss  of  enei^y,  KwelHng  of  the  guheiitaneiiUH  tisanes,  dryness 
of  the  xkin,  Iom  of  hair,  with  suhnoruud  teniperatxn-e,  all  of  whirh  are 
oymptoma  of  myxoedema  in  man.     Gley  has  shewn  that  when  the  para- 

.thyroids   are    removed  ai    well,   acute  nervous  symptoms  appear.      It 

'■oems  probahle  thai  in  many  cxpei-i mental  ihyroidL-clomies  the  para- 
thyroid glands  were  removed  al  the  aiinie  time,  and  that  aouie  of  Uie 
ayniptonis  ai«  really  due  to  the  loss  of  these  »tniclut-ea.  Important 
reault«  hare  been  obtained  from  experiments  on  monkeys  by  Munk,  hy 
Horsley,  and  by  myself.     In  Ijonnat-monkeys,  however,  two  pnmthyroid 

Igl'Uida  are  enclosed  in  the  thyroid,  and  are  therefore  removed  along  with  it. 
In  (beso  animals  a  fine  tremor  usually  appears  about  five  dayi^  after  the 
operation,  and  is  shortly  followed  by  progressive  apathy.     The  animal 

[■its  huddletl  up  with  ;dl  four  timba  in  a  position  of  flexion  ai  all  joints. 
Tonic  spasms  and  occasional  clonic  contractions  of  the  miurka  arc 
common.  Epileptic  fita  may  also  occur.  The  tem{>eratiire  gmdtiAlly 
becomes  Bubnormal.  Durini;  Lbe  second  and  third  weeks  the  niy.Yoe- 
dematous  swelling  appears,  and  is  most  distinct  in  the  face,  the  ayelidt^ 
and  hps  Woming  swollen.  The  skin  l^oc<»mes  diy  and  rough,  and  the 
whole  comlitinn  is  remarkably  like  the  myxoedonia  which  devoloiw 
acutely  after  total  Thyntidei^timiy  in  man.  Since  uiyxoeilenia  can  1)0 
)utjduce<l  uxjierimentally  in  this  manner,  and  aince  all  the  symptoms  of 
the  disease  in  man  can  be  removed  by  the  internal  administration 
of  thyroid  extract,  there  can  be  no  doubt  that  the  dis^'axe  in  due  to  the 
gradual  diminution  and  ultimate  ccHmLtion  of  the  noi*ma]  itupply  of 
thyroid  ^(i-M.'tiiin. 

Symptoms. — The  wtset  of  the  firat  symptoms  of  myxoedema  ts  usujdly 
so  insidious  that  it  \%  often  difficult  to  lucertuin  their  real  duration. 
This  ie  because  the  morbid  chaiigca  in  the  thyroid  gland  develop 
extremely  slowly,  and  the  supply  of  the  secretion  fails  very  gradually. 
In  eecon<Iftry  myxoedema,  the  symptJims  may  nppwir  rapidly  *ir  slowly 
according  a*  the  removal  of  the  thyroid  gland  hjis  he^n   complete  or 

Lipjutial.  In  the  fonner  case,  the  symptoms  miiy  develop  acutely  within 
*  period  of  a  few  days:  tn  the  l!»tt4.'r  case  the  acuteness  of  the  onset 
will  be  proportional  tn  the  amount  of  secreting  tliynndal  tissue  left.  At 
the  commencement  uf  the  ilibeatio  the  jjatient  complains  of  gradiudly 


increasingsensc  of  langtior.Msocintcdwith  «jj»incliiiAtion  forexertmn.  Thti^ 
imliimi-y  ilnily  (lulit3B,  wliioh  prcviuiiNly  wt-ru  ^JurfDrmud  uilbimt  coitscious 
uflbrt,  become  extrenu-ly  irJtaoniB.  The  mor**  energetic  situg^le  iigaiiist  Uiw 
tendency  but  are  conscioiu  of  th^^  effort  it  entaiU,  wbiUt  othei-s  tend  lo 
liniii  cbeir  sphere  of  action  more  and  muiv.  There  is  aUu  al>i>ut  tht*; 
time  undiio  sensitiveness  to  cold,  which  in  cold  ^veutber  e8|)ccially  is 
iipt  to  in<liice  the  nfloption  of  an  indoor  life  of  very  limited  activity.  At 
thin  stage  slight  Kltomtious  take  pUee  in  the  facial  »ppeanuice,  <lu«  ui 
the  gradual  developnioiit  of  the  cliaract«mtic  suhcutaneottB  swelling. 
The  face  becomes  somewhat  rounded,  the  eyelids  and  liiB  tlij^hlljr 
swollen,  and  there  may  he  a  slight  fliish  in  the  centres  nf  the  chceJi*-| 
These  chuii^is  Uike  jilacc  gr;uliial]y,  and  in  thu  L>arlior  eUigox  iK)  ni 
caitse  the  striking  alteration  iti  the  aspect  of  the  [laLient  which  we  ^ra* 
accustomed  to  see  in  fully  developed  examples  of  the  malady.  At  thia 
time  there  may  Ih)  some  increase  in  vroighl,  so  thai  the  change  tn 
u|ipvui-aneu  may  be  attribuUHl  to  ol>esity.  Tlic  skin  liecomcs  nither  dry, 
though  it  m&y  still  be  niuiat  at  times,  and  the  hair  may  l>egin  t4>  c«m4^ 
out  to  a  slight  extent.  The  tempei-atui'o  is  usually  normal  or  onlj 
iilightly  Mubnijnuiil.  On  iiujuiry,  it  i^  not  miusnal  u>  find  that  at  quite 
an  early  aia^e  uf  the  disease  ihi^  pfitiuut  is  snbjeet  to  slight  auditory  and 
Wsual  iuiltiiciiiatioiis.  These  subjective  sensations  are  not  so  clearly 
defiiied  a«  in  the  Iat«r  stages.  The  progress  of  the  clisease  mnr  bo 
arroited  at  this  enrly  stage,  and  no  further  advance  take  place  for  a 
long  poricKl.  In  the  great  majority  of  cases,  however,  the  synipUimn 
giaduidty  b<3ft)me  mure  ilistinct  until  the  disejise  is  fully  developed  and 
uasiimes  die  fonn  which  we  shall  now  cunsidor  in  detjiil. 

Si'lUl  Oiti'iriu. — The  moat  charactei-iiitic  aymptom  of  myxoedeina,  and 
that  CO  which  the  malady  owes  its  name,  is  the  swelling  of  the  aub- 
cutaneous  tissues.  This  swelling  is  most  ubundiuit  where  the  subcutuncotu 
tissues  arc  lax,  ami  sn  tmpiuts  a  peculiar  appe/irnnre  to  the  face  and 
bands  of  tliu  ]iatienl.  On  pidj.iution  the  swelling  feels  somewhat  mure 
elastic  iu  cDnsiatencc  than  ordinary  adipose  tissue,  ami  does  not  pit  on 
pressure.  In  the  early  stages;  of  the  disease  it  is  only  slight  and  cati^s 
Uu  very  striking  altKmtiun  in  appearance,  but  in  advanced  cosee  it  may 
l>e  sulEcient  in  aiamint  t<i  add  several  stunes  to  the  weight  of  tbs  body. 
The  face  as  a  whole  becomes  full  and  rounde<l,  and  the  skin  of  thflj 
6yo])<ls  and  infra-orbital  regions  looks  translucent  an*]  distended  as 
with  watL^ry  oedema,  as  is  well  shewn  In  Fig.  !>,  which  was  taken  frui 
a  man  at  the  a^'c  of  iS,  fiftet^n  years  after  thu  first  onset  of  the  diseaac^ 
who,  however,  did  not  o>me  under  my  observation  until  ten  years  later. 
The  cheeks  are  thick  and  rounded,  and  the  centre  of  each  is  reddened 
owing  to  dilatation  of  thrt  minute  venules  in  this  region.  The  sub- 
cutaneous tissues  beneath  the  chin  are  often  considerably  thickened.  The 
lipK  are  thicrk  and  everted,  and  the  none  arid  ears  are  also  swollen.  The 
tongao  is  often  considitrahly  enlarged,  and  causps  in  part  the  peculiar 
alteration  in  the  speech  which  is  often  quite  characteristic.  As  a  result 
of  the  swelling  the  upper  eyelids  tend  to  droop,  and  to  ctuupeuaaie  for 
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Uiif}  tbere  is  an  inetiiictive  (.'untrActioii  of  tlm  uccipito- frontal  is  luuKdos, 
with  wi'll-iiiarke)!  tniusvereo  ivriiiWing  of  the  forehejul.  The  nonual 
mobility  of  the  f.icc  is  lost,  aod  so  advanced  caeca  of  myxoedema  have  a 
fixed  nuuk-liku  expreusion,  which  varie«  but  Little  with  pUfxini,'  miiuiions. 
The  tiwelling  is  often  present  to  a  notaWc  degreo  in  the  siipm 
clavictdAT  fosKue.  Over  the  trunk  and  limba  it  is  iiiiifoinily  distributed, 
and  its  full  extent  is  not  alwuvi^  reali.sed  until  after  it  hufi  bevu  removed 
by  treatment.     Tbu  Wks  of  the  bunds  are  usually  much  swolleu  and 
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form  a  contratt  to  the  palms,  wb«rc  the  swelling  is  scanty.  The  hando 
appear  to  be  broad  and  relatively  short.  The  range  of  movement  of 
many  joint«  it«  limited  by  the  solid  oedema.  This  is  noticed  chiefly  by 
the  [Hitieiit  in  iiiich  movemetitd  ua  fastening  a  collar  at  the  back  of  the 
neck  or  atooping  to  Jace  up  the  boots,  whilst  some  of  the  finer  move- 
ment* of  the  fingers,  such  as  are  required  in  doing  needlework,  can  no 
loDger  be  executed. 

<_'utariffiits  Si/fiUm.  —  In  the  early  sta^s  of  the  disoaw  the  ekin 
gradually  Iteconiea  dry  and  the  superficiJiI  layers  of  the  epidermis  ai-fi  shed 
more  readily  than  in  health.      In  conseijuvnce  of  thii*  the  insides  of  the 


stockings,  vrhen  removed  at  ntght.  look  as  if  thcj:  bad  been  s|irinkleH  with 
some  tint:  wbiw  powder  like  fiour,  owing  to  the  presence  of  numerous  linr 
dry  scales  of  epidermis.  In  more  iul  VHiuxtl  stages  th«  skin  becomes  very 
dry  an  sensiltlu  pBinpinition  gniiliuilly  ceiittoi,  aiid  even  inwneibl«  per- 
epiration  is  so  much  (liminiehi^d  tbit  only  half  ibv  noiiual  amoniit  of 
water  may  bo  lost  as  wiucoiia  vapuiir.  The  akin  of  ihv  Isum  and  neck 
in  some  cases  is  yellowish  in  colour,  which,  combined  with  the  red  iiieh 
on  the  checks,  bcl]i8  to  nmkv  tip  the  chanicteristic  f»oi.tl  appearance  in 
myxouibnia.  The  skin  covirving  the  i>uliris  of  the  hands,  the  soles  uf  the 
feet,  and  the  extensor  surfaces  of  the  elbows  and  knees  is  especially 
thick,  rough,  and  dry.  Warts  and  pigiiicnt«>d  moles  are  present  on  the 
Hiiiii  in  Homo  caaes. 

Sonit'  lo»8  of  hftir  may  occur  in  quite  the  early  stages  of  tnyxoadema. 
In  advanced  oaaes  almo«t  all  the  hair  may  be  absent,  the  head  bein^ 
quite  bald,  jis  in  Fig.  5,  and  the  eyebrows  and  eyelashes  ipiite  scanty. 
Whinn  bitjtl  the  skin  of  ibo  scalp  is  often  dry  anil  8c«Iy.  H  the  hiiir  is 
not  losi  il  Iwcnmi-s  finer  in  texture.  Tlio  nails  aUo  give  evidence  of 
malnutrition,  and  arc  uftun  crackc*!.  groove<l,  and  discoloured. 

The  tnn'Tcus  membmna  are  iMvler  and  less  translucent  than  in  health. 
The  lips  are  iwually  swollen  and  ciry,  and  the  mucoeia  i>i  the  niuuih, 
noae,  and  thrt>at  is  al&o  often  dry, 

TI113  iJitjiviil  (jlaiul  in  tlie  great  majority  of  case*  of  myxoedema  ia 
diminiithetl  in  size,  and  the  longer  tbc  iluration  of  the  disease  the  smaller 
the  gland.  In  cases  of  some  duration  in  which  (he  subculaneoun  towelling 
has  been  removed  by  treatment  little  or  no  isthmus  can  \x  felt  in  frout 
of  the  iraciiCH,  and  the  latei'al  lolwa  cannot  bu  made  ouL  In  a  few  caaes 
the  gland  has  In^en  fuuud  to  be  largur  than  normal ;  it  is,  however,  but 
rarely  that  the  diminution  in  functional  activity  i«  accompanied  by  an 
increase  in  size. 

In  the  early  stagex  of  myxciodcma  the  lemprratare  ra&y  be  quite 
normui,  nr  only  slightly  subnoi-mal.  In  later  stages  paiients  are  verj' 
sensitive  to  cold,  aJid  in  winter  comtilain  thai  they  are  unable  to  keep 
warm.  The  hands  and  feet  feel  cold  to  the  touch.  Suc'h  patienu 
are  much  more  comfortable  i:i  summer  or  in  a  warm  elimute.  In  fully 
developed  caitett  the  tempemtnre  h  nearly  always  one  or  twu  degrees 
below  normal,  and  in  Home  it  may  be  as  low  ns  9S'  F.,  or  even  93°. 
In  fatal  l-hsch  it  ban  falk-n  as  luw  as  77%  or  66^  shoitly  Itefore  the  end. 

Mfnt-d  Sirmf'ti/ms. — All  aufFei-ors  from  this  malady  show  more  or  lew 
mental  hebetude.  Thoy  are  ^low  in  fully  comprehending  a  new  tnibject, 
or  in  carrying  out  any  new  line  of  llumght  or  nctifin.  Alxmt  oue-fourlli 
uf  the  uaHes  shew  a  tendency  Ui  spi'nd  an  undue  amoimt  of  time  at  the 
same  employment,  and  do  may  dawdle  away  an  hour  in  dressing  in  the 
uoruing  or  in  eating  a  meal.  The  memory  is  deficient  for  recent  events, 
but  is  not  appiw-cntly  affected  in  regard  to  those  which  occurred  before 
the  onset  of  the  iliiteaKe.  The  temper  is  usually  goud,  though  there  may 
be  initability  at  rimes.  Many  |mtient«  are  acutely  seiiHitive  in  regard 
to  the  alteration  in  their  nppcnranre,  and  in  consequence  become  shy  and 


retiring.  This  tendency,  Jtdded  to  the  general  helieinde,  lead*  in 
tulvanc«d  cases  to  n  »colii(lf4l  anil  indoor  life.  Sleep  iB  getiLTnllf  Honnd 
at  night,  though  it  may  mmetimcf*  be  Jiiitiirhed  by  (Iceams,  axul  there  in 
often  HrowsincM  duhug  the  day.  Visial  and  auditory  hall  lie  iiiations 
Are  often  very  vivid  in  ndvtinced  ca»e».  nnd  even  in  ifuite  ejirly  caws 
they  uccnr  in  a  lens  reiilistic  form.  In  slight  isi-ses,  ill-iletitied  objects, 
which  are  comjuirud  to  .1  itiouse  nimiing  atn-nM  the  floor  of  tlic  room,  are 
wen,  or  noi&ee  aie  heai-d.  In  advanced  cases  well-defitioil  fijjm-r*  are 
seen,  which  someiinie,^  can  hunily  be  di^tinguisbud  from  those  of  real 
I»t:rMons.  They  may  Uiko  the  form  of  near  [■clatiotiK  or  uf  entire 
(ttniiigers.  Voice*  aro  heard  lo  s|)eak  diatinclly,  or  familiar  ftuinids, 
such  as  that  i-aused  by  the  opening  of  a  door,  nuy  I>e  heard,  either 
separately  or  in  association  with  the  visual  phenomena. 

/n«r7ii/iy. — A  few  ndvani-ed  cas^js  of  myxoedonia,  when  they  were 
untrcatod,  beoinie  insane.  When  treatment  is  commenced  in  the  early 
siii^^ifs  of  the  disease  this  rarely  ocwirs.  The  pecnli;ii'  nifntnl  symptoms 
jiifit  de«cri)HMl  may  gradually  become  intenditied  until  the  {katicnt 
l>ecomes  insane.  Acute  or  chronic  mania,  melancholia,  or  dementia 
have  ileveloped  in  such  cases.  ITie  sjiecial  temlency  to  avoid  olistrva- 
tiim  may  paM  into  a  condition  of  suspicion.  The  mental  w«aknee«  ia 
apt  lo  tniTease  nntil  finally  donienti:i,  combined  with  ^'eneml  weakneaa 
is  estahlinhcd.  In  other  cases  irritability,  doubt,  or  exalted  ideas  may 
Ik?  pre«'nt,  and  there  may  l»e  termimil  convuUions  and  coma  imme<liately 
before  death. 

Special  SeiLse^.- — In  alMiiit  onu-half  uf  the  Viises  the  night  Ls  rfiiiml  In 
lie  defective  ;  in  many  of  them,  however,  this  is  due  to  causes  nncotniected 
with  myxoedema.  In  a  small  number  of  cases  watering  of  the  eye*  and 
a  general  diminution  in  acuity  of  vision  may  be  ntti'iViut«ii  to  the  malady 
itself.  Hearing  is  found  Ut  he  dimiiiisUed  in  about  50  jier  conl  of  the 
cases.  One  or  both  oai>  tuny  )«  afl'ected.  Oecasioiinlly  the  deafness  is 
nearly  complete,  but  di-sjippears  as  the  result  of  trwitment  by  thyroid 
extract.  The  senses  of  smell  and  tiste  are  diminished  in  aliout  one-third 
of  the  case>».  Sexmd  feeling  is  usiudly  diminished  or  in  abeyance, 
though  certainly  one  case  has  been  recorded  in  which  a  man  with 
myxuedcma  married  and  Wnme  the  father  of  two  children. 

Scusorti  .Sy»7>fe"(S. — In  addition  to  sensations  of  cold  due  to  the 
depressed  temperature,  frontal  luid  occipital  headaches,  neuralgic  {uiins 
and  prickling  sensalmns  are  felt  in  various  regions  of  the  iKwiy.  Attacks 
of  aural  vertigo  aucl  tinnitus  (MX'ur  in  some  cases.  Tactile  sensation 
may  be  diminisheil,  tvhiUt  appnitciiition  vf  heat  and  cold  ie  unafTectetl. 

Itfjffjd. — The  sujicrficial  reflexes  are  diminished  but  are  rarely 
absent  The  tendon  reflexes  arc  usually  normal;  they  are  only 
exaggerated  in  the  presence  of  siime  complicaiiim,  such  as  lateral 
ecltirosis,  as  in  two  rascR  which  I  have  seen. 

CirctUdU'ri/  Si/alrin. — In  slight  cases  of  im-xoedema  there  are  nstially 
no  symptoms  of  cardiovascular  disease.  In  act%'anced  cases  the  sjinptoms 
of  cai'diac  disease  may  be  very  severe.     The  chief  sytuptome  in  tlu>se 
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cases  ars  dyspnoea  on  exertiofl,  with  palpitation,  and  in  some  cases 
attacks  of  syncope,  ODS  of  which  may  prove  to  be  fatal.  The  cardii 
impulse  is  feeble  ami  il)-<lc6iicd,  nml  ibe  BeArt-sounds  are  distant,  but 
munraur  is  audible  tink's^  t^me  valviihir  lesion  is  present  as  a  complic 
lion.  These  cai-diac  symptoms  in  cases  of  tuyxoodema  which  have 
for  long  periods  without  treatment  are  due  to  fatty  and  fibroid  change  in" 
the  heart  muscle.  The  recognition  of  this  condition  is  of  great  practical 
importance,  bs  when  it  is  present  treatmenl.  witli  thjToid  extnict  munt 
be  carried  out  with  great  aurv.  Kven  idight  udditioiial  exertion  under- 
taken by  £iich  patient-s  dnnng  the  early  stages  of  the  treatment  has 
caused  fatal  attacks  of  syncope.  Before  I  bad  realised  this  danger,  one 
of  my  cases  died  in  this  wny  while  walking  up  a  hilt,  and  another  after 
stooping  dciwn  to  lace  her  shaes.  The  p\ilso  ia  usually  less  frequent  tiian 
in  health,  slow,  and  regular.  When  renal  disease  or  arteriosclerosis 
present  the  tenaion  will  be  high. 

Uhxi. — There  is  generally  a  moderate  degree  of  anaemia,  the  tvd 
corpii-tcles    being   diiniiii<ilied    in  nnml>or  and  deficient  in  haemoglobiiL.| 
Ah  a  rule  the  inimber  of  red  corpuscles  is  re<hiced  to  between  3,000,00( 
and  4,000,000  per  c.mra..  and  the  hftcmoglobin  to  60  or  70  per  cent  and 
occasionally  to  40  or  50  per  cent  of  the  normid  amount.     Except  for  aa^ 
occasional  leucocytosis  the  white  corpuscles  are  normal  in  number 
apj>eiirance. 

It  is  generally  stated  that  haemorrhages  from  the  uterus  and  mt 
membranes  are  common  in  myxoedema.     In  the  cases  which  have 
under  my  own  ob6er\at)on,  however,  I   have  not  found  any  s 
haemorrhagic  tendency. 

Aiivieiitari/  System. — Loss  of  appetite  and  constipation  are  common. 
The  H[J6,  gums,  and  tongue  are  more  or  le«6  swollen,  acconling  to  the 
severity  of  the  case.  The  tongue  is  sonietames  so  Urge  that  when  it  ia 
protruded  it  fills  the  space  from  one  angle  of  the  mouth  to  the  other. 
The  teeth  are  geneniUy  ciiriuu.'*  and  the  gums  may  be  BoSi,  spongy^ 
ulcerated.  Many  [mtientd  complain  of  a  thick  mucous  discharge  whic 
nms  from  the  mouth  during  sleu]!.     (Fu/c  Vol  IV.  Part  II.  p.  208.) 

Geniio-avitutrij  Sifdrm. — In  the  early  stages  of  the  disease  the  iirincj 
is  generally  quite  normal  In  advanced  cases,  however,  it  may  be  pali 
in  colour,  have  a  lowcn^d  specific  gi-avity  \iu-yitig  from  1008  to  101 P, 
and  contain  a  dimini»ihed  iuuount  of  urea.  In  about  one-fifth  of  thu 
cases  there  is  albuminuria,  which  in  many  of  these  is  due  to  the 
myxoedenm,  aa  it  entirely  disappears  under  treatment  by  thyroid 
exiract.  In  othera  it  persists  and  is  due  to  fibrosis  of  the  kidney. 
Albumosuria  luu  been  observed  by  Fitz.  In  some  cases  menorrliagia 
occtu'ft  during  the  early  stages  of  the  diseiise,  though  more  commonly 
amenorrhoe.1  is  present.  In  some  this  is  of  course  simply  due  to  the 
age  of  the  patient,  in  othei's,  however,  it  ie  a  mult  of  the  myxoedema, 
as  menstruation  has  been  re-established  after  treatmenL  Pregiuuicy 
seldom  oetiii-s  after  the  onset  of  myxoedema  in  a  woman,  but  it  must  be 
reiueubeitid  that  the  diseJise  very  frequently  first  appears  at  or  about 
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the  time  of  the  menoi>auae,  In  a  man  sterility  ia  not  a  necessary  result. 
In  both  sQxes  ilie  external  organs  of  geoeratiou  may  be  somewbat 
svoUen,  and  the  skin  utiverinj^  them  is  dry  as  in  uther  parts  of  tho 
body.  The  pubic  hair  is  usually  scanty,  and  niuy  lie  loxL  in  advanced 
cues. 

Natural  Course  and  Prognosis. — The  course  of  the  disease  and  the 
dumtioii  of  life  have  Iwcn  so  entirely  chiinged  hy  the  present  method 
of  treatment  tliat  it  is  tiecessiiry  U»  describe  sburtly  ilie  natunil 
course  of  myxoedema  when  palliative  treatment  only  was  available. 
The  natimtl  course  of  the  disease  was  very  slow,  so  that  a  patient  might 
he  incapacitated  by  the  disease  and  yet  survive  for  years.  Thus,  in  a 
■eries  of  320  cases,  which  1  collected  from  various  sources,  the  disonse 
lasted  for  le**  than  five  years  in  147,  for  five  to  nine  years  in  &0, 
for  ten  to  fourteen  years  in  50,  for  fourteen  to  nineteen  years  in  20, 
vhiUc  13  cases  lived  more  than  twenty  yeai's.  As  many  of  these  cases 
were  alive  »t  the  time  they  were  recorded,  the  iliiration  given  here  does 
not  represent  the  full  duration  of  the  disease  in  all  cases.  The  general 
Lendency  of  the  disease  was  to  get  progressivtily  worse,  though  the 
condition  sometimes  remained  stationary  for  several  years,  and  temporary 
improvement,  e!*]»eci«!ly  <hu"ing  warm  weather,  wag  not  uncommon. 
Death  not  infrecj^iiBiitly  occurred  from  w»me  aculi;  diBOiise,  such  as 
influenza,  pneumonia,  ur  bmnchitis,  which  the  ftattenl  \ss\s,  unable  to 
resist.  Cardiac  failure  from  chronic  defeneration  of  the  myocardium, 
granular  kidney  M*ith  arteriosclerosis,  cerebral  haemoirhage,  and  insanity 
wore  the  immediate  cause  of  Jeath  in  some  cases,  and  in  others  death 
waK  a]tp«rently  due  to  the  progreaaive  d^eneration  entailed  by  the 
ilibBase  itself.  Tlie  ]>mgno«i8  was,  therefore,  gloomy,  as  no  pmt^pect  of 
recovery  could  be  held  oni.  A  certain  amount  of  relief  could  bo 
afforded  by  palliative  treatment,  and  the  course  of  the  disease  might  he 
slow,  but  sooner  or  later  it  was  certain  to  progi'e«t  to  a  state  of  chronic 
invalidism  with  a  fatal  termination. 

Since  the  introduction  of  the  treatment  of  the  disease  by  thyroid 
extract^  its  course  has  been  profoundly  modified.  All  the  symptoms  of 
the  malady  can  be  removed  by  the  administration  of  sufficient  doses  of 
the  exinict,  and  they  do  not  return  if  the  supply  is  adcquat-cly  main- 
taineil.  IVonded  the  treatment  is  starteii  early  and  maintained 
throughout,  a  patient  nnth  myxoedema  may  now  live  aa  long  as  any  one 
else.  Thu^  my  first  ca^e  is  still  alive  and  well  though  it  \t.  more  than 
seventeen  years  since  she  first  began  the  treatment,  simply  because  she 
continues  to  take  the  extract  without  intermission.  In  the  case  of 
e*iucatrd  people  this  gwxl  result  may  naturally  be  expected,  but  hospital 
patients  are  apt  t'l  tx:  intermittent  iti  their  nttcndance,  and  relapses 
will  occur  from  time  to  time  from  inturniption  of  the  treatincnL 
As  soon  as  treatment  is  resumed,  however,  the  symptoms  again  dis- 
appear. The  prognosis  now  is  therefore  very  good,  as  with  continuous 
anil  ailetjuata  treatment  good  health  may  lie  enjoyed  for  many  years. 
If  the  case  be  one  nf  long  stjinding,  in  which  eitbcr  cbranie  degeneration 
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of  the  myoca»!ium  nr  rptial  diseue  was  present  before  tlie  comnieiu-c- 
mDiil  of  LrtratineriL,  the  iiixignoaia  must  lie  framed  acconling  tg  the  degree 
of  these  complications. 

Diagnosis. — In  cases  of  fully  developed  mvxoedema  the  appoarance 
of  ihti  jNiticiit  is  tH)  striking  that  tho  diiignosis  uui  usually  be  ni»<li' 
imniL'diaLfly  on  iiisjjociion  (tidt  Fig.  S).  Such  casus  »re  now  rarely  «e«n, 
and  the  iliHgiiosis,  which  has  now  to  \w  made  in  the  eaily  sL&ges  of  the 
DMiady,  may  sometimes  be  rather  dithcult.  Careful  attention  to  tb» 
presence  of  ihc  symptoms  alrciuly  described  as  occurring  in  the  «arly 
stages  of  the  iliscise  will  aid  the  formation  of  a  correct  opinion-  The 
colour  of  tho  conQptexion,  the  shape  and  expression  of  the  face  the 
dryiiesB  of  the  skin,  associated  with  lo(s^  of  hair  and  the  presence  of 
hallucinations,  are  all  valuable  indications  of  the  derelopment  of  the 
malady.  From  ortliiiary  obesity,  with  which  of  courw  it  may 
be  combineJ,  thi;  trausluceiicy  of  the  swelling  of  the  eyelids,  the 
stnbe  of  the  skin  and  hair  will  usually  di»tingui.tfa  it,  Aili]K>»is 
dolorosa  is  Komotinies  mi^bikuii  for  niyxocdomii,  hut  in  this  <Iise»Ae  the 
siv'elling  does  net  affect  either  face,  hands,  or  feet,  ami  is  due  to  the 
formation  of  irregular  masses  of  fat  in  various  |>>arts  of  the  body,  which 
are  p;utifu!  anil  ti'ntler  on  prassuro.  In  aoromegady  the  face  \%  lone  ami 
oval  in!4ti!ful  of  liuitig  rounded  as  in  uiyxiiodi-ma,  and  the  unliirgenient  of 
the  face,  hands,  and  feet  is  due  to  a  definite  increase  in  size  of  the  Iwny 
and  other  etrnctures,  and  not  merely  to  the  thickening  of  the  8ul»cutanw>ua 
tiuu66  by  the  solid  oedema.  In  early  casc$  in  which  the  presence  of 
myxo(;dema  or  of  benign  hypothyroidism  is  auajwcted,  but  the  diagncvii; 
is  nut  certain,  i-ecoiirse  m;iy  be  liad  to  the  them|>out!c  test.  If  the 
patient  bo  given  full  di>3)'»  of  thyroid  extract  for  thi-eo  or  four  weeks  the 
Bymptoms  will  greatly  diminish  or  tlinappcar  if  they  are  due  to  myxoedeioa ; 
if  no  improvement  cakes  place  it  may  be  safely  concluded  that  they  ar« 
duo  to  aoiac  other  cause. 

Treatment ^lu  the  treatment  of  myxoedema  the  deficiency  of 
thyroid  secretion  must  be  made  good  by  the  internal  administration  of 
some  suitable  preparation  of  the  thyroid  gland  containing  the  aecrclion  in 
an  active  form.  This  treatracni  iii  conveniently  divided  into  two  stugM, 
the  object  of  the  first  being  to  remove  entirely  all  tlie  symptoms  of  the 
malady,  and  of  the  second  to  mainlaiii  the  patient  in  hctnlth,  for  it  must 
always  he  remembor&d  that  abandonment  of  the  treatment  at  any  time 
■will  sooner  or  later  be  followed  by  a  return  of  the  symptoms  of  the 
disease.  The  two  olhciid  pi'eparations  of  the  tJi.^Toiil  gland  may  lie  most 
c<HiveniontIy  umployod.  These  are  the  original  thyroid  extract,  lirpior 
thyntidei,  and  dr>'  thyroid,  thyroideum  siccnra,  I  grain  of  the  latter 
being  equivalent  to  6  minima  of  the  former.  In  most  aises  the  ti<{Uor 
gives  the  l)usl  re^ult^^,  but  it  should  Ih>  freshly  prepared  once  a  fortnight. 
It  should  be  prescribed  undiluted,  and  tlic  patient  l>e  iiiatructcd  lo 
measure  out  the  required  dose  in  a  minim-gloss  and  add  a  dessertspoonful 
of  water.  The  dry  thyroid  may  be  given  as  a  powder  or  tablet,  and 
should  be  employed  in  rchitively  larger  doses  than  the  extract.     It  is 
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advisable  to  Iffigia  the  treatmont  of  u  case  with  a  doso  of  &  minims  ol 
the  extract  or  2  grniiis  of  tlie  powder  cacli  night  at  bedtime.  Tliis 
do4e  may  be  gradtially  increased  up  to  10  or  15  minims  unless  the 
puUe  is  unduly  nccolcmicd.  The  full  dose  should  be  mnintiuticd  until 
ibc  tirst  stage  of  the  irciitment  is  aceomtilished  and  the  symptoms  have 
divii>|iearefl.  iHin'ng  tlie  second  stfige,  which  lasts  during  the  rest  of 
the  patient's  life,  a  ^Inily  dose  shoidd  be  given  which  is  \\\sX  sulhcient  to 
maintain  gnod  health  without  any  recurrence  of  the  symptoms.  TbiB 
permanent  dose  varies  in  different  caMS,  according  to  the  .imount  of 
tbyiYiidal  atrophy  present,   from    "•    to   15   mimms.     As  s  rule  a  daily 


L 


Aa  t.— Ttw  fltBie  patint  ia  la  Fig.  &,  kn«r  Ukm  iiiuaUia'  ImiluicnE  witb  Ihymfd  Pxtraer. 


dose  of  10  minima  of  the  extract  or  from  3  to  5  grains  of  the 
piiu-der  will  be  foimd  to  be  folly  adequate.  If  the  disease  has  reached 
^t)  advaiiCtid  stage,  and  especially  if  any  symptonta  of  irnrdio vascular 
dcgeuoration  ant  prefieiii;  rest  in  bed  should  Im  enjninud  chiriii}^  the  first 
stAgc  of  the  treatment,  as  there  is  a  risk  of  citi-diac  fuiluro  if  any  increased 
vllort  be  made  at  too  early  a  period  of  convalescence.  Fortunately,  at 
the  present  time  llio  diacase  is  usimlly  recognised  at  an  eiu-ly  stage,  so 
that  this  piecAiition  is  now  mrely  necessary. 

Under  the  influence  of  this  LreMment  the  sjinptoma  of  niysoedema 
all  gradually  disappear,  and  the  change  in  the  appearance  of  the  patient 
is  sirihing.  Thi*  is  well  illusirate<i  by  Figs,  h  and  6.  In  this  case 
thu  disease  hud  probalily  iMjeti  developing  for  some  fifteen  ywirs  before 
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treatment  was  commenced  at  the  age  of  A^.  The  gradual  diminution  of 
the  myxoe<iemaM>ii9  swelling  is  acconijmiiieil  l>_v  lo«s  of  M-eight,  which 
may  nmoiiiit  to  ■&»  riiiich  ;lk  two  or  even  four  stones.  The  sktn  becomes 
moist  and  soft,  ^rnX  hnir  beg:intt  to  gi-ow  afi-esh.  The  temperature  rue* 
to  the  normitl  level,  both  mental  and  physical  activity  are  mtored,  and 
mental  symptoms  muy  entirely  tlisappear.  In  women  vbo  hft^'o  not 
reached  tlio  menoiiaiiso  mciiBtruiitiori  i^  rc-cstsbli«hed.  In  short,  thtt 
■ymptoms  entirely  disappear  nnd  the  patient  recovers,  remaining  free 
from  all  symptoms  of  myxoedema  as  long  a-s  the  treatment  is  continued. 

Oeorgk  R.  Mfrrav. 
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EXOPHTHALMIC    GOITRE 


By  RecroR  Hackbnbib.  M.D.,  r.R.C.P. 
SVNONYJis. — Gravts'  Diteate,  Batedovfs  Dismst,    Kasedm^sehe  Krankheil, 

MiirUi  di  FUijaiti,  Guzio  e9(iflalmi£0,  JirifurhoftU  tjroj/htfuilnuca. 

DeflDltion. — A  disease  characterised  by  enlni^ement  of  the  thyroid 
gUnd,  protrusion  of  the  eyeballs,  rapid  action  of  the  heart  and  palpitJU 
tioQ,  and  tromoi's  of  the  extremities.  With  these  may  be  assodatotl  an 
irritable  and  excitable  condition  of  the  iicrvniis  syctttm,  loss  of  flesli) 
increased  action  nf  the  skin,  Hushing,  anaemia,  derangement  of  the 
catamenial  function,  juid  other  ti-oub!es. 

Etiology. — AVj. — Clmves'  diseiiae  afl'ects  females  much  more  fro'iucntly 
than  male*.  This  it  the  cjise  in  cliildhood  as  wbU  as  in  later  life,  a 
contraat  to  cretiniEm,  which  all'ccts  nojii-ly  as  many  males  as  females. 
Although  the  disease  is  certainly  compamtively  uncommon  in  the  nude 
sex,  aomewhat  varying  estimates  of  it**  relative  incidence  have  been  driven 
hy  different  aiithonties.  It  is  pousibie.  although  not  probable,  that  tlie 
proportion  in  the  two  eexes  may  vwry  considerably  in  different  countries. 
According  to  Charcot  the  rlist-aso  is  only  ii  little  less  frequent  in  men  thiin 
in  women,  and  accortling  to  Eulenburg  the  proportion  of  female  to  male 
CMOS  is  two  to  one.  In  this  country  the  proportion  is  certainty  very 
dilTerent,  and  probably  the  opinions  of  these  authorities  were  foundeil  on 
insuflicient  data.  Among  2 1 2  cases  under  my  observation  there  have  been 
tfigliwcu  moloK,  and  among  Prof.  George  Mnrray's  1 80  cases  there  were  ten 
nudes.  This  gives  a  proportion  of  thirteen  females  to  one  male.  Kehi- 
lively  rathi^r  moie  male  cases  are  seen  in  private  than  in  the  hospital 
IH'actice,  and  of  recent  years  the  proportion  of  male  caaes  I  havi?  seen  hiis 
been  somewhat  higher  than  formerly.  Biwchaii,  amimg  980  oases  col- 
lected from  various  soiirce.s  found  80r»  females  and  175  males,  a  propor- 
tion of  nine  to  two.  A  jioteiblo  explanation  of  this  is  that  on  account  of 
their  comparative  rarity  male  caaea  are  more  frequently  re|)orted  than 
female. 

Whilst  the  disease  may  ariw  at  any  «(**■,  it  i»  chiefly  between  pulterty 
and  the  menopause  that  it  occurs.  Children  are  comparatively  seldom 
tttucked,  mid  I  have  not  obaen'ed  a  case  in  a  patient  under  twelve  years 
of  age.  But  the  disease  has  been  recorded  in  children  a«  yniing  na  two 
and  a  half  years  more  tlian  once.  Out  of  VJ5  pntients  whose  ages  hava 
been  recorded  by  Buschan,  15  only  were  under  ten  years  of  age  and  31 
only  were  over  fifty  years  of  age.  The  age  distribution  of  the  remaining 
patients  n-as  as  follows  : — 38  were  between  ten  and  sixteen  years  of  age, 
352  were  between  sixteen  and  forty  years  of  age,  of  whom   163  were 


Itotween  twenty  and  tltirty  yean  of  age,  and  G9  vere  between  forty  uid 
fifty  j'caw  of  age. 

The  (lisoaac  aomfttimp^  Affects  several  mom^icrs  f»f  ihti  tuime  fftmJly,  or 
it  mxy  iXTiir  in  siiccouiive  j^LMieratioii^.  I  biivc  niut  nith  lunny  iiistances 
of  tbii  A3  wetl  as  of  the  ii^sociatioi)  vt  ordiunry  goitre  in  one  tncnilKr  of 
A  family  wiih  the  exophthalmic  form  in  another  member.  Some  striking 
exnmples  have  been  recorderl,  such  as  Rosenberg's  8erie«,  in  which  grftnd- 
niother,  fathev,  two  nimls,  and  two  siawrs  were  all  affoetod,  wid  Oester- 
ruichcr'n;,  in  which  eight  children  out  of  a  family  of  ten  and  three  graod- 
childron  were  all  the  subject*  of  Graves'  disease. 

The  malady  is  often  consequent  upon  acute  disease,  and  a  namber  of 
cases  apjKtar  to  huve  followed  an  attack  of  influenza.  Quinsy,  rheunw- 
twm,  and  a  tendency  to  bleeding,  M|)ecially  in  the  form  of  e]it8taxi«,  hai-e 
been  uhservod  as  preceding  evt-nt^  in  tbo  history  of  a  signiftcant  tiuml«t 
of  eoMW.  Severe  fright,  intense  grief,  pi*oat  anxiety  or  worrj*.  and  other 
cAoaee  of  mental  strain  or  profound  emotional  disturbance  have  long  been 
recoiftiitu'd  us  ante  cud  euLt  of  the  di»eu-ic.  It  is  interesting  tn  note  the  close 
i-onnexion  between  some  of  the  chief  symptoms  of  ex<)phthalinic  goitre 
and  the  more  immorliatc  eflbctA  of  i+irrDi'.  The  descriptions  given  by 
liarwin  and  Sir  Charles  Bell  of  the  condition  presented  by  persons  under 
the  iultucnce  of  intense  fctir  ut  unco  suggest  the  ttymptoms  of  exoph- 
thalmic goitre.  The  heart  beats  quickly  and  violently,  ao  that  it 
palpiUktes  or  knocks  against  the  nba.  There  is  trembling  of  all  the 
muscles  of  the  body.  The  eyes  start  for^vard  and  the  uncovered  and 
protruding  eyeballs  are  fixed  on  the  object  of  terror ;  the  skin  breaks  out 
into  A  cold  and  clammy  sweat,  and  the  face  and  neck  are  flushed  or 
pallid.     The  intestines  are  alTected. 

Whether  or  not  any  swelling  of  the  thyroid  gland  ordinarily  aooom- 
ptuiies  these  symptoms  arising  from  terror  I  do  not:  know.  Itut  I  may 
obser^'e  that,  as  vroi  known  to  the  ancients,  in  the  adult  female  the 
thiiToid  gland  may  tcmptirarily  become  swollen  under  the  inrtuencc  of 
great  excitement.  Thai,  oi^caBionally,  OravcA'  diKeaa**,  in  a  well-marked 
fonu,  raimlly  followti  a  Hcvere  and  sudden  shock  to  ibe  nen'ous  system, 
suggests  that  the  starting-point  of  the  disease  may  bo  a  dei-angcmeni  ijf 
the  emotional  uervous  sjystem,  and  thcit  ^ritli  this  there  is  sooner  or  later 
iLSSOciatud  an  altered  or  pi-rvcrti^d  conditinn  nl  the  lliymid  gland,  which 
serves  to  keep  up  many  of  the  chftrniMcristic  symptoms. 

The  association  of  the  disease  with  other  nervous  disorders,  either  in  the 
patient  or  in  other  members  of  the  same  family,  has  often  been  pointed 
out.  Chorea,  hysteria,  cpilciwy.  diabetes,  acromegaly,  and  insaruly  an 
some  of  the  diseases  with  which  it  thus  has  relations.  The  disease  has 
sometimes  occurred  simultaneously  with  tabes  dorsalis,  paralysis  agitAnsi, 
disseminated  sclerosis,  or  idiopathic  miucular  atrophy,  but  I  havo  never 
met  with  an  example  of  these. 

Whether  the  nmlady  has  any  close  connexion  with  chlorosis  is 
unct'rtain,  b;it  undoubtedly  the  latter  frequently  accomptmies  it  in  young 
women.     Occasionally  the  disorder  shews  itoelf  for  the  first  time  dnnnqg 


pngnaney  or  niter  parturition.  On  tho  other  band,  a*  I  have  observed 
in  several  instances,  great  improvement  or  even  recoven'  has  resulted 
From  pregnancy.  Disorficra  oi  inenstniatioii  sometimes  precede  the 
dis*as<j,  and  possibly  have  some  csiiiaal  relation  with  it.  Osteomalacia 
has  been  Keen  in  associnlioii  with  Graves'  disease. 

Some  have  looked  on  Gi-aves'  dieeaae  as  an  aiitoiittoxication ;  others 
re^rd  it  aa  reflexly  excited  by  some  local  morbitl  condition  in  the  nose 
or  elsewhere.  Tuberculosis  and  Graves'  disease  hnvc  been  considei-fd  by 
)me  to  lie  antagonistic.  I  can  on]y  recjdl  tine  casi*  in  whirh  Graves' 
tieeiase  occiirrei]  in  »  iiilNsrcti1i»iis  i^ul>jfH!t,  and  that  wsm  only  iu  a  mild 
form.  On  the  other  hand,  L.  Levy  found  1  Senses  of  Gmves' disease  among 
170  tuberculous  paiiema ;  such  .in  experience  must  I.10  quite  excepiional. 

GmveB*  disease  affects  persons  of  all  cliisitvti  of  society.  In  the  case 
of  fTomen  occuiintion  has  not  ap]iearod  a  factor  of  much  importance,  but 
among  men  I  think  it  has  inHuencetl  the  production  of  the  disease  to 
some  extent.  It  is  significant  that  several  of  my  male  patients  have  been 
engine-diivers  or  stiitioii-miislera  placed  in  aitiiaiions  involving  mciiuJ 
strain.  It  appears  10  be  vn  the  whole  a*  prevalent  in  one  country  ns 
fluother ;  but  some  localities  furnish  more  cases  than  otherfi.  Thus, 
certain  puxts  of  Kent,  Surrey,  \ViIt«hire,  and  the  Thame*  valley  have 
produced  a  relatively  Urge  proportion  of  tho  cases  under  my  observation. 
In  districts  where  ordinary  goitre  2>revail3,  the  exo]iIitiiiLlmic  form  is  also 
more  common  tbnn  in  other  paits. 

Morbid  AQatomy.— On  iK^t-mortem  examination,  general  emaciation 
is  usually  first  to  be  note<l.  The  prominenco  of  the  eyes  is  seldom  so 
evident  as  during  life.  It  has  been  observed  in  some  cases  that  the  fat 
deposited,  in  the  wbiw  is  greater  in  amoimt  than  nonnat.  .\n  increawHl 
amount  of  connective  tissue  in  the  neck,  onlirgwl  cervical  and  bronchial 
glniids,  and  Kwcllin);  of  the  lymphatic  stniclures  of  the  inti^tines,  have 
Bomi'timee  been  present.  According  to  Kocher.  swelling  of  tht;  lymphatic 
glands  in  tho  neighbourhood  of  the  thyroid  is  a  constant  feature  of  severe 
Gnivos'  (lisense.  The  swelling  is  merely  hyperplaatic.  The  s]>loen  ia 
oceasitmally  enlarged. 

The  heart  may  be  nonnal,  dihiled,  or  hyperlrophied,  or  it  may  be  the 
iteat  of  valvular  disease,  the  result  of  old  endocarditis  which  has  arisen 
independently  of  the  disease.  The  lungs  arc  fi-ee  from  disease  unleaa 
thuR'  be  accidenuil  uomplicitions,  of  which  pneumonia  is  the  most 
conunon.  There  ai-e  usually  no  naked  -  eye  changes  in  the  nen'ous 
system. 

Tho  tht/roul  usually  shews  nnifonn  enlargement.  It  has  been  alleged 
that  the  thyroid  gland  in  this  disease  is  very  vascular.  The  vascularity 
is,  however,  princi))ally  siijierlicial.  The  veins  over  the  cftjietile  are 
numerous  ami  dilat^^l.  The  nutrient  arteries  are  aIho  Urge,  tortuous, 
and  dilated.  Prof^fuor  Greenflekl  observe)^  thut  itt  cases  examined  by 
him  there  has  been  no  increase  in  the  va^cidarity  of  the  gland  itself,  hut 
ntllier  a  diminution,  Mr.  Edmund^*,  huwever,  sUtcs  that  a  remarkable 
hypertrophy  nf  the  bloo#l-ve3sels  w  Bomelimes  found,  and  Mr.  F.  T.  Paul 


is  of  opinion  that  the  %-a«cularity  of  the  pUnd  is  (l«ci<ie<ny  gi-aater  than  in  ■' 
otber  foniu  of  goitra  The  vimoulurity  of  tliu  gland  eeoms  to  he  simply 
the  result  and  the  concomitant  of  {ncreascd  activity,  and  will  v«iyj 
according  to  the  siagd  of  the  disease.  For  this  reaion  it  is  more  Itlcelj 
TO  be  olwMjrved  in  the  specimens  removed  by  the  sui-gcon  limn  in  tliow 
which  ftre  obtnined  in  the  iioat-mortom  room.  The  enlargenifnt  of  the 
gland  id  geneml.  On  section  the  tisstie  is  Brm  but  elafltic,  and  the 
aurfuco  is  coarsely  granular  and  has  a  brownifth  colour ;  its  consistenco  at 
an  early  period  is  less,  at  a  later  is  greater,  than  that  of  the  ordinary 
gland.  Sometirae-s  there  Jire  irregiUar  swellings  due  to  encnjisnleil  piaaaeB 
of  tissue  in  which  are  ntimei-oHs  islands  of  colloid  material.  A»  a  rule  thr 
follicltw  are  fouml  uiiipty  of  <v»lloid  material.  The  ifxline  content  of  the 
gland  has  Iwen  investigated  by  Oswald  and  Albert  Kocher.  In  cases  in 
which  the  follicle-s  are  empty  the  iodine  content  is  much  Iwlow  that  of  the 
normal  gland.  SometinitrH  hiinlly  a  trace  of  ioiHiie  is  to  Iw  found,  but  in 
cascK  in  whic-h  colloid  material  ia  prcstMit  in  ilio  follicle*  an  extraordinary 
quantity  of  iodine  has  been  found,  as  much  as  40  to  50  milligninu  in 
one  lobe  (ruie  p.  32C). 

On  microscopic  examination  the  main  feature  is  the  increase  of 
secreting  atructura  The  vesicles,  instead  of  bein^,  as  they  are  normally, 
round  or  square,  are  branched  or  stellate,  and  their  lining  membrane  is 
involuted,  so  that  there  are  papilbiry  projections  into  the  spaces.  The 
secreting  structure,  moreover,  is  not  merely  increased,  but  is  much 
altered.  The  epithelium  lining  the  vesicles  is  change*!  in  form  from 
cubical  to  columnar.  The  colloid  matter  which  normally  fill*  the  interior 
of  the  vesicles  htm  partly  or  entirely  disapfieared,  it^  place  being  taken 
by  a  mucoid  substaiKv  which  stains  badly.  Desquamation  of  the  epi- 
thelium  is  not  uncommon,  so  that  the  vesicles  contain  detached  columnar 
cells.  In  addition  to  the  changes  in  the  vesicles  there  may  l»e  seen  a 
nnnibftr  of  newly  fonned  tiibtdar  BjtHceM  lined  by  a  single  layer  of  cubical 
epithelium,  like  the  tubules  of  a  secretory  gland,  and  Professor  GreeD- 
field  ha.s  pointed  out  the  resembUnce  in  appearance  of  the  goitre  to  a 
salivary  gland.  The  goitre,  aecnnling  to  him,  hears  the  same  relation  to 
normal  thyroid  that  the  ninnnnary  gland  <luring  IjicUilion  does  to  the 
resting  ghuid.  Mr.  \V.  Edmunds  has  shown  the  striking  similarity  be- 
tween the  microscopical  appearances  of  gland-tissue  in  exophthalmic  goitre, 
and  in  the  case  of  an  animal  which  hjis  had  a  large  pi.>rnon  of  the  thyroid 
removed  by  operation.  After  the  o|H;rntiori  the  small  portion  left  behind 
undergofs  changes  of  the  ntituro  of  componsatory  hyperti-ophy.  A 
section  of  this  altered  gland  is  practically  indistinguishable  from  one  from 
the  thyroid  of  a  case  of  Graves'  disease.  From  this  it  seems  prolnble 
that  in  Graves'  diseiise  the  th^-roid,  for  some  reason  at  present  oliecure, 
takes  on  increased  functional  acti\'ity. 

At  a  later  period  when  the  gland  has  become  firmer  from  the  growth 
of  fibrous  tissue,  the  prolifei-ative  changes  mentioned  may  be  obsoared  or 
absent. 

The  persistence  and  enlargement  of  the  thymm  gland  is  certainly  a 
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very  frequent  if  not  a  vonsuinL  feature  of  the  (lisease.  Isolated  cuu>s 
were  reeonloi  by  Marklum  a.\\A  ftiMxIhiiri  many  years  ago.  In  all  the 
cue*  in  which  1  have  had  ihe  opiwrtunity  of  weing  oi-  :naking  an  auto|>sy. 
the  thymus  gland  has  bevo  persistent,  and  many  pathologists  hiive 
noticed  [lereistenco  of  the  thymus  in  fatnl  cases  of  Graves*  disease.  The 
thymus  gUtid  in  those  coses  consists  of  t\ro  flat  triangular  flesh}'  bodies 
lying  t>chind  the  manubrium  sterni,  ami  reiiching  dovni  to  the  peri- 
cardium,  over  the  upper  pjirt  nf  which  thoy  are  eometimes  spread  out  like 
an  apron.  Th*;  microncopical  nppcixranccs  of  the  thyrou»  in  (Jraves' 
disease  difTer  in  no  way  from  thoao  of  the  ordinary  gland,  and  there  is  the 
usual  structure,  including  the  corpuscles  of  ilaRnal].  nie  peniistence  of 
the  thynuLs  in  these  crises  ie  ditlioult  to  explain.  Posaihly  every  caae  in 
which  there  is  a  thymus  persisting  into  adult  life  is  one  of  potential  or 
latent  Graves'  discaw. 

Altemtionty  in  the  «jiTn[iathetic  have  been  ileacribed  by  some  imtholo- 
gista,  but  it  has  not  been  shem'n  thnt  the  changes  found  are  in  any  way 
peculiar  to  cxophthAlraic  goitre.  Pmf.  (Ircenfield  describes  swelling  of 
the  ganglia  with  marked  hyperaemia  in  the  more  superficial  ptiru,  active 
in>'a.'»ion  of  the  tissue  by  leucocytes,  and  dcgend'atix'**  L*huiigett  In  the 
ganglion  cdU. 

A&  regards  the  central  nervous  siystem^  minute  haemoi'rhnges  in  the 
neighbourhood  of  the  medulla  have  been  observed  (Greenfield,  and  Hale 
White) ;  but  beyond  these,  which  arc  in  all  prolwibility  secondary 
changes,  the  result  and  not  the  cause  of  the  disease,  there  is  nothing  of 
iniptirtJincc.  A  most  careful  and  tliorough  exuraiiiation  of  the  pons, 
medulla,  and  otiier  parts  Wiis  made  at  St.  Thomas's  Hospital  in  a  case  in 
which  there  had  been  ophthalmoplegia  externa  and  hemiplegia,  but  no 
mici-oscopical  changes  were  found. 

Patholc^ry. — Many  hypotheses  have  been  propounded  to  exphiin  the 
peculiar  symptoms  of  this  disease.  It  ha-s  lieen  ascrilwd  U>  an  altered 
condition  of  the  blood,  10  an  Jiffection  of  the  sympathetic,  to  a  derange- 
ment of  the  emotional  nervous  system,  to  a  disonler  of  the  nuclei  about 
the  fourth  ventricle,  and  finally  to  the  diseased  condition  of  the  thyroid 
gland  itself.  No  characteristic  changes  in  the  blood  have  l)een  foiuid  tn 
be  ronsU.nlIy  present,  and  tb  cannot  lie  shown  that  ariacmi;i  staitdK  in  any 
causal  relation  to  the  disease,  \\niitst  the  syroiiathetic  ganglia,  tn  some  cases, 
rhave  been  found  diseased,  this  is  not  a  constant  feature.  Only  &ome  of 
ihe  symptom.*  of  exophthalmic  goitre  could  W  produced  by  ww  Htlection  of 
the  synijialholic,  and  it  i«  impo.saib]e  to  furnudato  11  >uilisfacl(try  hyiK>thesi« 
of  the  malady  on  this  Wis.  The  assumption  that  there  is  a  derange- 
ment of  the  emotional  nervous  system  would  account  for  most  of  the 
i«]rmptom$.  but  not  for  the  euhirgenient  and  over-aciivity  of  the  thjToid, 
>r  for  the  persistence  and  hypertmphy  of  the  thymus. 

The  same  may  be  said  as  regards  a  disorder  of  the  nuclei  in  the 
neigbbourhow)  of  the  fonrth  ventricle.  Too  much  importance  has  been 
attached  to  a  few.  still  unconfirmed,  experiments  on  animals  by  Kilehne, 
who  stated  that  in  one  case  he  produced  exophthalmos,  enlargement  of 


the  thjroiil,  urid  inercosotl  cardiac  action,  by  dividing  the  nntenor  founbA 
of  the  reBtifomi  bodies.  Minute  haemoiThages  in  the  medulla  are  foai 
in  a  number  of  uffections  besides  exojibthalmic  goitre — in  myxoedenii, 
for  example — and  us  above  stiggealed  are  the  rc-sult,  not  the  cause  of  the 
disease.  Xo  mere  liriiiti?d  lesion  of  the  bulbar  quclei  could  explain  the 
widely  8p]'ea<l  chiirarter  of  the  syniptoms. 

Since  a  knowledge  has  been  gained  of  the  great  functional  importanoe 
of  the  thyroid  gland,  the  hypo^esi»  that  exophthalmic  goitre  is  due  to 
disease  of  this  organ  h»»  had  many  adherents.  Mobitis  was  one  of  the 
earliest  to  jnit  fi)rwanl  utkd  sijppnrt  this  opiututi. 

As  hoK  bean  etaied  above,  the  gland  has  an  increafted  blood-eupplj, 
and  it  is  evident  from  the  microscopical  appearances  that  there  U 
increased  secretory  activity  with  hyperplasia  of  the  epithelium.  It  may 
with  rejuioti  be  inferred  from  this  that  an  .'inioitut  of  thyroid  secretion 
greater  than  usual  will  be  discharged  into  the  circulation.  If  the  change 
in  the  thyroid  lio  the  cause  of  all  the  symptoms  of  the  disease  we  should 
expect  to  find  in  it  the  reverse  of  the  picture  in  myxocilema.  The  con- 
trast ^rhich  the  two  diseases  present  has  been  dwelt  on  ity  many  writers, 
aud  especially  hy  Mobius.  Comparing  the  myxoedema  patient  on  the 
one  side  with  tlie  subject  of  exophthalmic  goitre  on  the  other,  we  see 
many  po)nl«  of  contrast.  One  patient,  the  myxoedematoua,  guts  m>ire 
and  more  bulky,  the  other,  while  the  disease  is  active,  ste^idily  loses  fledi. 
The  one  is  irit<j]erant  of  cold,  the  other  of  heat.  The  skin  of  the  one  is 
dry  and  swollen,  of  the  other  moist  and  shnuikeii.  The  tempi-mlnre  of 
the  one  rarely  rises  aluive  the  nomud  ;  lliat  of  the  other  rarely  if  ever 
fadls  below  it.  Thi-  one  is  slow,  placid,  and  delilierale  ;  the  other  quiik, 
irritable,  and  impulsive.  The  heart's  action  in  the  one  is  quiet^  in  the 
other  rapid.  We  know  that  the  secretion  of  the  thyroid  gland  when  adminia- 
tere<l  t^i  a  patient  in  large  doaos,  either  by  sidicutaneotiii  injection  ur  by 
the  mouth,  has  the  power  of  increasing  the  rate  of  (he  heaii-'s  action,  of 
caixsing  loss  of  body-weight,  and  of  stimulating  the  action  of  the  skin.  It 
raises  the  subnormal  temperature  uf  the  myxoedematuits  patient  to  the 
normal  or  abf^vo  it,  am)  in  uvur-tloses  product^-s  vomiting,  headache,  and 
violent  ]Kdns  in  the  liiuhs.  Although  no  instances  of  the  production  uf 
exophthalmos  in  liumiin  snbjei-ls  by  the  administration  of  the  thyroid 
gland  have  been  observed,  Mr.  W.  Edmunds  has  succeeded  in  causing 
exophthalmos  in  dogs  and  monkeys  in  this  way.  If  dogs  or  monkeys  arc 
fed  with  large  doses  of  thyroid  glands,  there  results  acceleration  of  the 
heart's  action,  increased  metabolism,  loss  of  weight,  sweating,  »nd 
e.\<j|)hthalmo8. 

It  would  seem,  then,  that  the  hypertrophy  and  over-acUrity  of  the 
thyroid  is  the  cause  of  the  symptoms  of  the  iliscasc  and  of  most  of  the 
changes  in  the  organs  of  the  )iody,  just  as  the  atrophy  and  loss  of 
activity  of  the  gland  is  the  cause  of  myxoedema  or  its  non-development  iti 
the  canso  of  cretinism.  What  it  is  that  starts  the  by)»ertrophy  of  the 
thyroid  and  what  part  the  persistent  thymus  plays  we  do  not  know.  In 
some  cases  the  disease  seems  tQ  be  set  up  by  shock  or  by  emotion  which 
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we  know  may  be  followed  very  shortly  by  swelling  of  tb«  thyroid  glatid. 
It  in  possilile  that  the  diaeaae  may  sometiraes  b«  due  to  microbic  infection. 
Kocher  has  suggenled  thai  nci  increased  nictj^bolism  in  the  nf-rvntiH 
syaiem,  nuch  as  might  bo  proilucerl  by  stiilden  or  prolmi^ed  nervoiia 
exhiiustion,  bringit  toxic  siibstanrex  through  the  circulation  to  the  thyroid 
gland,  and  so  gives  rise  to  irritation  and  reaction  causing  increased 
activity  of  the  iwirenrhymft- 

Some  have  mipiKwed  that  the  primar)*  disease  may  be  in  thi-  pfira- 
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tvortotw  to  wviKbt,  Ihv  Kutln  liad  oearly  iiiniii>eaRi],  aa<!  Uiaifci  iTtv  uuck  Isu  jiniuilBont. 

thjiToids.  The  resemblance  of  many  of  the  symptoms  of  L-xophthalmic 
goitre  to  those  of  nthyroidea,  which  has  Viccn  ftttriljutcd  by  some  to 
removal  of  the  iJ«rath\Toid8,  has  been  pointed  out  by  Mr.  W.  Kdmiuids 
and  othci-s.  ExophlhaJnioft,  hovever,  has  not  been  observed  to  folloir 
removal  of  the  parathyroids  during  the  short  time  which  the  animals 
survivv  this  operation.  More  recent  investigations  have  not  lent  support 
to  the  belief  that  the  i)anithyrt>idB  are  of  great  functional  importance. 
Mureiiver,  no  characteristic  changes  in  the  iiarathyitiiiU  have  Iwen 
obeon'ed  in  c.ises  of  Graves'  disease. 

Symptoms. — The  symptoms  mentioned  in  the  dofinition  as  character- 


istie  of  the  disease  may  come  on  simultaneously  or  may  gradually  appear 
one  after  the  other.     The  thyroid  enlargement,  combined  with  the  pro- 
trusion of  the  eyes,  renders  the  disorder  easy  to  rwogtuac.     Sometimci; 
the  first  iif^n  of  anything  umi»s  is  an  alteration  in  temper,  the  |)atiei 
tieiug  cJisily  n'orried.  or  unduly  irritable.     With  this  is  soon  assooial 
functional   disturljanco  of    the    heart     Tliyroid   enlargement,   allhoaghl 
probably  present  from  the  first,  may  not  be  obBcrvod  till  a  later 
As  time  goes  on  the  symptoms  increase  in  severity  ;  palpitation  is  more'' 
constant  and  more  distresging,  the  eyes  are  more  obviously^  iin)minent, 
the  swelling  of  the  thyroi<1  glaiiil  is  greater,  the  jiatiunt  hecoiu<%  mora 
excitaVili!  and  irriuibln  ;uul    hatt  attacks  of  trembling,  the  IkxIv  wa£ta^^ 
and  Hushing,  sweating,  and  other  symptoms  are  added  to  those  previously 
preatnt. 

We  shall   proceed  to  consider  the  various  Hymptoms  in  detail, 
then  disciiHH  the  varieties  of  the  disease,  its  eourstt,  and  its  dunUion. 

When  the  patient  is  firat  seen  the  goitre  is,  as  a  rule,  of  moderate  size, 
bnt  it  may  be  very  large  or  so  small  a£  hardly  to  be  discernible.  Tho:j 
swelling  usually  comes  on  very  gradually,  but  sometimes  it  attains  n 
sidc-rablo  »i/.o  within  a  short  sptce  of  time.  The  enlargement  of  tb| 
gland  is  usually  more  apiKtrent  on  the  right  side  th»n  on  the  left-,  just 
the  right  lobe  of  the  normal  thyroid  is  larger  than  the  left  Very  rarely 
the  left  lobe  is  the  larger,  and  still  more  rarely  the  enlargement  is  entirely 
one-sided.  The  swelling  is  generally  »oft  and  uniform,  but  it  may  l>e 
irregidar  and  firm  iiitd  hanl,  with  rnund  ur  nodular  mnsses  embeilded  in 
it.  The  latter  condition  i»  likely  to  lie  met  with  whot«  a  goitre  has 
existed  preWous  to  the  onset  of  the  other  symptoms  of  the  disea«e. 
The  enlarged  glnnd  may  be  seen  or  felt  to  pulsate  simoltancously  with 
the  vessels  in  the  neck,  and  on  jialpation  a  systolic  thrill  is  often  per- 
ceptible. On  listening  with  the  stethaicoiw  a  long  whitTing  systolic  or 
continuous  murmur  may  be  audible  over  the  gland,  tike  the  venous  hum 
in  the  nock  iu  anaemia.  Often  the  goitre  ha«  not  been  notice<I  by  the 
patient  until  the  doctor  has  looked  fur  it  und  pointed  it  out,  but  it  will 
pwilmbly  have  breii  nlwurvwi  that  the  willar  or  the  dress  waa  too  tight 
ruund  the  neck.  The  gviitro  iui-lf  i^eldoni  ciUiiies  serious  inconvenience 
and  very  rarely  produces  preswire  symptoms.  During  the  course  of  the 
disease  the  goitre  varies  in  size.  The  swelling  of  the  gland  may  tem- 
porarily increase  after  excitement  or  over-exertion  or  at  the  catamcnial 
iwriod.  It  may  also  fdowly  und  steadily  increase  for  a  time,  and  then 
gradually  diminish,  or  it  nmy  repeatedly  increiise  mid  diminish.  With  u 
(liminution  in  size  of  iht;  thyruid  there  nmy  be  general  improvement 
in  the  |>atient'$  condition,  Imt  this  is  not  always  the  oaae.  There  is 
no  necessary  relation  between  the  intensity  of  the  symptoms  aod  the  size 
of  the  gland,  and  in  some  of  the  most  severe  fomut  of  the  diseue  thyroid 
enlargement  is  inconspicuous. 

TV  Efif.< — The- exophthidmos.  like  the  thyroid  enlArgement,  varies  in 
amount  in  different  cases.  In  well-marked  cases  the  eyeballs  appear  as 
if  starting  out  of  the  bead.     Occasionally  the  protrusion  is  so  great  that 


the  eydiJs  cannoi  vciluntaiily  ha  clased,  nor  do  thoy  meet  in  sleep.  On 
thd  other  hand,  it  may  be  so  slight  as  to  be  hardly  perceptible,  even  to 
the  tr^dned  obserrer  nothing  more  than  a  slightly  staxin;;  look  bcinj; 
notiwable,  or  it  may  be  aljscnt  filtogether.  Tlie  exophthalnjoa  is  ofien 
noeqiukl  on  the  tn'o  sides,  and  it  may  he  quite  nnitateral.  Like  the 
thyroid  enlargement  the  prominence  of  the  eyes  may  VH.ry  from  time  to 
lime  during  the  courae  of  the  di8ea«e,  and  may  be  affected  by  the  same 
causes.  Moreover,  it  may  come  on  very  gradually,  or  appear  90  quickly 
that  within  a  ahorl.  lime  the  eyes  iippeiu*  to  be  Ixilling  out  of  the  hejul. 

Two  im[K>rtaiit  Rigiie  hiire  been  deKcrilit»l  in  conriuxioti  with  exoph* 
thalmofi  ;  these  are  known  a^  von  (Viife'a  sign  and  Slellwug's  eipi. 
Von  Graie'8  sign  consists  in  the  laj;ging  of  the  upper  eyelid  in  downward 
movement  of  the  eyes.  To  obtain  it  tha  finger  or  a  jiencil  should  }>e 
held  horizuittally  in  front  of  the  eyes  of  the  jintient,  who  should  l>u 
directed  to  follow  it  while  it  is  gradually  lowered.  If  the  sign  be  pi-esent 
the  upper  eyelids  lag,  not  closely  follovring  the  movements  of  the  eye- 
bftlla,  80  that  the  sclerotic)!  mity  become  visible  bctn'ecn  the  lids  and  the 
comeae.  Von  Cirafe's  sign,  although  generally  present,  may  be  absent. 
It  is  not  peculiar  to  the  subjects  of  C^ruvos'  disease,  but  may  be  observed 
iu  other  individuals  and  it  is  possible  to  produce  the  sign  voluntarily. 

Stellwog's  sign  consists  iu  an  increase  of  the  width  of  the  palpebral 
fi*8Ure  due  to  the  retraction  of  the  upper  lid,  and  with  this  is  associated 
diminished  frequency  and  incompleteness  of  winking  under  reHex  stimu- 
lation. In  consequence  of  the  rctmcIioTi  of  the  Hdts  the  sclerotic  may 
»hev  all  round  the  iris.  Tbe  widening  of  tho  [mljifbral  fisi^ure  i.s  not  a 
mochanical  result  of  the  exophthalmos,  and  is  not  directly  in  proportion 
to  it.  The  diminished  reflex  excitabihty  of  tbe  eyelids  contributes  to 
give  the  eyes  their  staring  look.  Stellwag's  sign  is  one  of  the  earliest  ils 
well  iw  one  of  tho  most  eonstanl  symptomB  of  the  disease. 

Mi'fhins  )>ointod  out  another  eye  symptom,  namely,  insutlicieiit  [H>W(?r 
of  convergence  for  near  objects.  On  convergence  the  patients  experience 
a  sense  <rf  strain,  but  have  no  double  vision,  'i'his,  however,  is  by  no 
means  a  constant  feature  uf  the  malady.  A  gtisteniug,  slightly  oedemata 
oua  condition  of  tho  conjunctivae  may  frequently  lie  noticed. 

Occasionally  some  weakness  of  the  external  ocular  muscles  exists,  so 
that  there  is  slight  drooping  of  both  upper  eyelids,  or  some  paresis  oF 
the  external  recti,  producing  double  vision  on  looking  t«  the  extreme 
right  or  left.  Pai'alysis  of  the  3rd  nerve  and  wultiiile  imralyses  of  thi- 
eye  muscles  luve  been  observed.  In  rare  instances  complete  ophthalmo- 
plegia externa  has  been  recorded. 

On  ophthalmoscopic  examination  pulsation  of  tho  retinal  vessels  may 
be  seen.  This  is  sometimes  limited  to  the  vessels  of  tbe  disc,  but 
usually  it  is  also  visible  in  it's  neighbourhood.  The  retinal  vessels  are 
sometimes  dilated  and  tortuous. 

Xo  defect  of  vision,  as  a  rule,  accom]iaDics  the  exophthalmos,  but 
besides  the  sense  of  straining  which  sometimes  aecomimnies  eHortg  at 
convergence,   jmtients  often   complain    of   vanuus  subjective  sympt^jnis. 
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such  as  flnshes  of  iight  liefore  the  eyes,  tiid  feelings  as  if  the  eye^  fftxt 
being  juisIimI  forwards. 

On  vohintrtry  m^nemt'nts  of  the  eyelida  the  liilter  may  lie  affected 
\Tith  It  fine  tremor.  Tromhling  of  the  nveVmlU  ik  also  BometimM  to  W 
noteJ.  8omottmc9  there  is  paiofiU  spa^m  of  the  orbicularis  p&lp«braraiD. 
When  the  sp:uni  h;Li  been  very  severe  ditdocatiun  o(  the  eyebtUI  ha« 
oocurrtKl ;  hut.  this  is  vary  rare.  \Vnturing  uf  the  uyos  is  often  n  soQixe 
of  attrioyaiico,  and  in  aonie  CAsea  epijihura  hiu  boeti  au  itntia]  ayiaptom. 
but.  on  the  other  hand,  there  luay  be  an  abuonual  dryitets.  Slight 
degrees  of  a>iijiiii<:iivitis  are  not  uticomnioii. 

Ulceration  of  the  coniL-rt  occaisionally,  though  nircly,  occurs,  ami  ihU 
miiy  go  on  to  sloughing  of  the  corneu,  perfonitioii,  [wiiophthaluiiti*;  ami 
destruction  of  the  eye.  In  a  casti  under  n>y  ol)««rv»tion,  the  perfora- 
tion occurred  quite  painlessly,  and  the  eye  wax  lost  before  the  pntiem 
made  any  complaint  nhout  it. 

AccomiNinyin^  the  protrusion  of  the  eyebnlU  and  the  affections  of 
the  liils  already  mftittioned.  in  Bome  case.'?  there  in  fiwelling  of  tho  up[wr 
and  aoniDtimes  also  of  thu  lower  eyelids.  Sometimes  tho  swelling  is  not 
a  true  oeilema,  as  it  can  l>u  dissipated  by  causing  contniftion  of  the 
orbiciilares  Ity  electric  etinudation.  Sometiraen  there  is  a  kind  of  solid 
oedema  which  remains  for  a  long  iteriod,  even  after  many  of  the  other 
symptoms  of  the  di46a««  have  disappeared. 

Kievation  and  aixhing  of  the  eyebrows  is  generally  to  he  observed 
when  th(Tre  is  a  high  dcgi'ce  of  t-xoplithahno;!!.  Pigmentation  is  often 
specially  noticeable  in  the  ncighI)ourh»MMl  of  the  eyelid.s. 

Tlie  itisiurtkiticfjt  of  tlf  eirculaiton  fonu  chameten»itic  ami  «jn.Mant 
features  of  the  disease.  The  heart's  action  is  rapid.  The  rate  varius  in  the 
slighter  cases  betfreen  90  and  110  beats  in  the  minute,  and  in  cjues  of 
ordinary  severity  between  110  and  130.  In  severe  cases  the  heart  may 
])omstontly  beat  at  the  rate  of  130  to  160  pulHations  or  even  more  in 
Lhu  minute.  I  have  Tiever  met  with  an  uri<iouhtcd  example  uf  the 
disease  in  which  the  rate  of  the  heart  wa<>  nut  aliove  the  normal,  Intt 
cases  in  which  bradycardia  su]>cn'cncd  have  been  reported.  Th<t 
rapidity  of  the  heart's  action,  moreoi'cr,  is  apt  to  Iw  increasol  on  slight 
exciting  cauftes.  The  patients,  as  a  nile,  are  jjainfully  conscious  of 
palpitation,  and  it  is  the  chief  trouble  of  which  they  complain.  In  some 
cases  ibey  have  a  feeling  as  if  the  heart  were  beating  all  over  the  Ixjdv. 
Occiiaionally.  however,  there  is  a  rapid  cardiac  action  without  the  patii-nt 
being  uncomfortably  coitscioui  of  it.  The  pnUatinn  of  ihe  ciirotid*  in 
the  neck  is  generally  a  eonspiciioiiR  feature  of  the  disease.  On  inspcc- 
tioii,  they  can  >i«  seen  heating  forcibly  and  rapidly*.  Synchronous  witli 
the  throbbing  of  the  cai"ntid3  there  may  he  corresponding  nodding  move- 
ments of  the  head,  as  in  aortic  incompetence  (Mu<»set"s  symptom).  A* 
a  rule  the  action  of  the  heart  U  regidar  ;  but  it  may  Iwcome  irregular, 
and  thJH  is  most  likely  to  be  the  case  when  the  dlxeaee  is  pro^resstog 
n7ifavounibIy. 

Often  the  increased  cardiac  action  is  accompanied  by  cardiac  hri»r- 


trophy  or  dU»t«tioii.  On  inspection  difluse  pulsjaion  imiy  be  nhsened 
over  ihc  areii  of  iho  praeconlimn,  oiuJ  on  {MiIiKition  a  difVuiw  impul-ic  may 
lie  felt.  Both  sounds  of  tlie  ht-art  itre  ahiiormally  distinct,  iind  the  tir^r 
eouml  la  sonietiiufts  ranch  jwconttmtwi.  Sysl<)lit;  niumuirs  at  the  l«s«  of 
tht-  heart  and  in  the  course  nf  the  groat  vosseU  are  not  itncomnmn, 
Thew  are  of  (nnctional  origin,  but  sometimos  there  i«  evidence  of  orgt»mc 
vAlvitUr  liiseiisc.  As  re^jTiids  tht'  riidinl  jtulse  tliere  is  nothing  cons^tant 
in  iui  chaniclBT  except  its  freiiiicnuy.  In  ditTiM'ont  ca^ett  il  niuy  l»e  hiinl 
or  soft,  Hrong  or  weak.  The  arteml  bUxdl-prefesure  h;is  bri-ii  found 
normiil.  or  raised,  or  below  noi-ma],  and  its  aignificauce  is  doubtful. 

Tniin'r  IB  one  of  the  cardinal  &igii!i  of  the  disease.  U  nmes, 
however,  in  degrc-e.  It  may  bo  tho  chief  tmublo  of  which  the  patient 
comphiins,  or  its  pregenct:  may  be  recognifitwl  by  the  physician  only  on 
careful  examination.  If  a  ^Kiticnt,  the  subject  of  this  disease,  be  a^ked 
to  stretch  out  the  oxtondcfl  hands,  a  characteristic  tromor  will  W 
observed,  consisting  of  vibratory  luovemcntt  of  small  ampiiiudv,  with  a 
period  of  about  one-eighth  or  one-ninth  of  a  second.  Tbo  tremor  is  of 
the  Kanic  nature  as  that  w-iiich  may  )»  observed  in  over-fatijpied  muscles 
in  healthy  pontons.  The  tremor  is  a  commtuiicated  one,  and  ufl'ecu  the 
whole  exircmity.  not  the  fingers  only.  It  may  be  observed  in  the  leg 
un  well  an  in  the  arm,  and  m  usually  i'<pml  on  the  two  sides  of  the  ImkIv, 
hut  in  AOnie  nu^iw  it  in  liiniUnl  to,  or  itt  more  intense  in,  ntn*  limb. 
The  tremor  is  generally  more  obvious  when  the  patient  is  tlurrit-d,  and 
sometimes  may  onlj'  ho  noticeable  in  such  circurastanccs.  It  is  more 
conspicuous  when  the  patients  are  standing  up  than  when  they  are  lying 
down. 

BcKldcti  this,  finur  tremor  iiiuieks  of  trembling  may  alTert  ihi-  whole 
of  the  Innly,  Mich  attacks  l»earing  the  same  relation  to  the  tmnior  that 
jialpitation  does  lo  the  rapid  cardiac  action.  It  is,  as  a  rule,  only  when 
the  tremor  is  aggravated  that  it  interferon  with  the  movements  of  the 
haniU,  and  then  the  more  delicate  actions  only  aii'  aflectud,  such  as 
wiiting,  sowing,  or  buttoning  a  glove  or  dress.  The  patient  will  probably 
me  the  spoon  or  fork  or  carrj'  a  cup  to  the  lips  with  perfect  Meadiness. 

We  shall  now  describe  the  symptoms  which  are  usually  aiisociated 
with  those  of  more  special  diagnostic  im]«ortance  already  dcsciitHMl. 

Envinntion-  is  a  characteristic  feature  of  acute  cases,  or  of  those  in 
which  the  disea^ie  is  active,  and  a  loss  of  two  or  three  stones  is  not 
tuioommot).  Sometimes  the  degree  of  emaciation  is  extreme,  and  the 
prognosis  is  then  very  uufavoiu-ablo.  The  wiwting  of  the  body  tissues 
whii-h  takes  place  in  Oraves'  disease  is  not  the  result  of  diminished  intake 
of  food,  as  it  may  be  o^oervfd  in  patientK  who  thr(>ui;)iout  have  taken 
their  food  well.  It  is  rehited  ^>  the  increaseil  t^iUtl  a«  well  a^t  mhiimal 
metabolism  of  the  liody  and  to  the  remarkable  increase  of  the  consumption 
of  oxygen  and  of  the  output  of  cJirWn  dioxide  mcntione<l  on  p.  ?>Z\  ;  as 
there  fltated  in  aovere  ca.si"s  the  increase  of  oxygen  coiusumption  amounts 
to  as  much  as  50  to  TO  (wr  eent,  an  increase  which,  aceunling  to  Magnus- 
Levj,  ''occut«  nowhere  else  in  the  whole  range  of  pathology.''     Only 
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jNUt  of  the  tiicretise  am  he  Hccoiititcd  for  by  the  tremurs,  for  the  pweoi 
cxchaiigeii  Ave  imTeiisecl  tluring  re^t  iut  well  as  at  other  liuica.  As  the 
disease  subsides  the  patient  reji^ias  flesh.  Mild  cases  are  sometimes  met 
with  in  which  the  paUcnta  remain  well  nourished  throughoiit. 

I^uss  "/  Mmiijth  is  in  pnijiortioti  to  thu  sevurily  of  tlic  difiuitse. 
TTfiually  the  [jfitientK  m-c  etx&Wy  tii-od,  but  soinotJmcs  excitement  will 
carry  them  through  a  gre»t  deal  of  exertion. 

Thf  tfmyemUir?  of  the  body,  as  a  nile,  is  normal,  but  occasional 
slight  dogrot^s  of  pyroxiu  are  not  luicummoti,  the  elevation  genemllir  not 
exceeding  V  or  lo'F.  I  hnvo  hml  observations  raitde  with  great  oare 
in  a  targe  nuniWr  of  cjuks,  and  find  that  a  tempemtiire  above  100"  F. 
is  "luite  exceptional.  Some  observers,  however,  have  recorded  febrile 
cases.  It  is  prolwible  tb»t  pyrexia  when  preseni  is  due  (o  some  com- 
Itlicrttion.  Although  the  temperature  may  not  l»e  nii.sed,  n  mhjrriirf 
j'rriiug  of  furat  is  the  rule.  It  is  most  tTOnbiesome  at  night  when  the 
patient  is  in  borl,  and  oven  when  tho  wwithcr  is  cold  iihc  will  feel  nikrm 
Tvith  an  amount  of  cox'erdnj^  which  a  healthy  person  would  consider 
'jiiite  inauRicient.     She  likes  coUl  weather  and  is  very  intolerant  of  hMt. 

.-tferti/rnA  of  the  ,tiia  lire  of  cnnsiilerable  interest  and  tn  some  extent 
are  nlways  ])reAfnt.  Tn  tht;  first  place  the  patients  often  snfTer  from 
tbiahing  of  the  head  and  iieok,  especially  on  «jxcitemeni  or  when 
conscious  of  being  under  obseiTJitioii,  but  sometimes  without  any 
ap|iarent  cause.  They  have  the  feeling  as  if  the  blood  were  nuhing  to 
thii  heud,  and  their  face  and  neck  Iwcomo  uncomfortably  hot.  A  bright 
blush  sometimes  appears  on  the  l>ody  oa  well  us  on  the  face.  The 
aweiit-glands  iu«  over-.ictive,  the  skin  is  supple  and  moist,  and  free 
sweating  may  be  excited  by  slight  exertion.  Sweating  of  the  hands  and 
feel  may  be  a  source  of  great  annuytince  to  the  ptttieiit.  The  increascl 
moiiilnre  un  the  skin  is  no  doubt  tho  cause  of  thu  diminution  of  the 
electrical  msistance  of  the  body  first  pointed  out  by  Vigouroux  slid 
Chiircot, 

Pigmentary  changes  in  the  skin  are  not  uncommon.  Tho  complexion 
often  suirers.  and  the  skin  of  the  face  becomes  sallow  and  sometimes 
muddy- looking.  Sometimes  there  is  a  general  bron/:ing  of  the  t«kin.  as 
in  .-Vildison's  disease,  or  irregular  patrhes  nf  pigmentation  appear  on 
^-arioiis  pai-ts  of  the  body,  The  parts  generally  atl'ected  are  the  face, 
neck,  the  sides  of  the  chest,  the  nipples,  the-  abdomen,  the  lumlrar  region, 
the  axillae,  and  the  flexiiros  of  the  iirms  and  thighs.  Tlie  cobiur  of 
these  jtartK  is  a  more  or  less  dark  bniwn,  a  contrast  l^t  the  normal  rtilnur 
of  the  skill  to  Im  eeoti  on  the  front  of  the  chest.  Sometimca  tlie 
pigmentation  is  limited  to  the  eyelids. 

Patches  of  leucodennia,  vitiligo,  or  multiple  tel.-uigiecinjses  may 
»oroetimefl  \k  <iltserve<l.  Thu  astuuiatiim  of  EcleriMlcrmiu  with  (tmves* 
diaea&Q  liaK  Wen  roconled  by  several  olifici-vcrs.  There  may  be  a  Heeting 
oedema  which  appears  .ind  disappears  fjuickly  in  various  parts  of  ih<:  Ixxly. 

Itching  may  be  very  troublesome  and  annoying,  like  that  which  occurs  in 
jaimdico  or  results  from  tlic  admiDistraiion  of  opium.     That  it  is  u  toxie 


symptom,  due  to  llie  tJiymid  seercttuii,  is  >thewit  by  the  fact  tbnt  Himilar 
itt^hing  of  tlie  skin  i«  sometimes  experienced  l>y  jiatienls  who  are  heiiig 
treattfcl  medicinally  with  thyroid  gland.  The  iuhing  is  ^unietinies 
ucconiiwniwl  by  an  unicuriai  oniption,  which  may  )>ccomc  chronic. 
Fftctiiiou*  urticAriji  and  erythema  have  also  been  observed. 

The  nutrition  of  the  hair  also  generally  suffers,  and  loo  much 
thyroid  seemf>  nearly  a^  had  for  the  hair  as  too  Httlo.  Many  patients 
complain  of  th«  thiniiCKis  drynew,  iiiid  fidling  out  of  the  hair  of  the 
hewl.  The  hair  of  the  eyebrows  and  eyelids  hikI  of  the  axillary  luid  pubic 
regions  may  Ije  firoilarly  affected.  I  bavo  aeen  total  alopecia,  and  other 
caaea  have  been  recordwl,  Init  it  has  Beemed  to  Iw  duultlfnl  wlielher  tliis 
was  not  an  associated  condition  rather  thnn  a  conseij^utinco  of  ttiu  diseiise. 
The  leelh  frequently  become  cariouB  dxiring  the  couri*  of  the  difl«nsc. 

.tntumia  is  oft^n  present  to  a  eertain  dcgi^ee  among  the  younger 
{Hitients,  but  is  not  eonstjuit.  That  it  may  )>e  a  jtniminent  feature  of  the 
rlisease  is  shewn  by  Bei^bieV  belief  that  it  whs  the  primary  fueior  in  the 
malady,  whilst  Sir  S,  Willcs  has  cautioned  the  inexj>erienee<i  to  beuare  of 
mistaking  cases  of  Oraves'  disease  for  ordinary  anaemia.  Xo  importitut 
changes  have  lx«n  ol.>servcd  in  the  crythrwylcs  tis  the  rf»iult  of  the 
disease,  except  itiminished  huemnglobin.  Kocher  xtutes  tlut  in  many 
cases  a  difTerential  count  of  the  white  corpuscles  shews  an  increase  in 
the  lymphocytes  up  to  (iO  \tev  cent  (in  one  case  the  proportion  was  as 
high  as  74  per  cent),  but  usually  the  proportion  was  from  30  tu  40 
pr  cent.  Among  the  lymphocyte.-*  arc  many  atypical  forms,  such  a« 
large  mononuclears.  Two  to  three  per  cent  of  myelocytes  have  been 
present. 

Kpistaris  sometJmcR  occurs  In  the  course  of  the  <li!>eafte  as  well  as 
iMfore  it ;  of  this  I  have  seen  a  number  of  examples.  Trousseau 
reconlwi  pulmonary,  intestinal,  meningeal  an<l  cerebral  iiacmorrhagce, 
hut  of  these  T  have  met  with  no  instAtice, 

Droscli/eld  callotl  attontion  to  the  occurrence  of  acetonaemia  in 
connexion  with  attacks  of  persistent  vomiting,  to  which  reference  will 
be  mjule  farther  on. 

In  the  rejfpirdtf/rp  s*fftrm  the  chief  Inmble.-*  an;  nervous  cough  and 
iittacIcK  of  dyspnoea.  Thu  cmigh  ik  gouuiully  ilry,  like  that  obiierveil  iu 
CAses  of  ordtiuiry  goitre,  and  may  bo  due  to  the  pressui'e  of  the  enlarged 
thyroid  on  the  trachea  ami  ncrve.<9  adjoining.  As  the  result  of  cardiac 
weakness  the  |K\ticnt  is  apt  to  suffer  frjm  shortness  of  bi'caih  on  exertion. 
Rarely  there  occur  atlaek*  of  dyspnoea  which  Jirc  iiltemled  with 
aggravation  of  nil  the  syniptonis,  swelling  *>f  tlie  vesselit  nf  ihe  neck, 
bliien«ss  of  the  face,  and  impending  asphyxia.  Huch  uttackti  have  at 
times  proved  fatal,  and  recently  I  have  ttail  a  case  which  terminated  in  this 
way  after  re|M}atcd  attacks.  It  has  been  supixwod  that  they  arise  from  a 
sudden  increase  of  direct  pressure,  of  the  goitre  mi  the  trachea  ;  anrl  this 
is  supported  by  the  resemblance  they  bear  to  the  .similar  attacks  which 
arise  in  cases  of  aneurysms  pressing  on  the  trachr:i  or  main  bmnehi, 
and  by  the  evidence  that  the  trachea  be^trs  of  hanng  l»een  compressed 


Utdrnlly.  Attacks  of  dyspnoea  of  a  similar  kind  are,  koirever, 
obsei^'ed  in  tbo  condition  known  lu  atbyroidea,  and  ii  ic  therefore 
impml)!iW«  that  they  depend  merely  on  mechiuiic&l  caiuea.  A  Bymplom. 
refen-ed  td  hy  Ammcjiii  authiirs  aw  Brynoii's  eyraptom  is  by  no  intai 
cfaaraolmalic,  mid  is  only  cxcepliDiiaDy  mot  uitli.  This  cmiftitls 
j^reJLtly  diminished  ex;Ktusioti  of  thti  cheat  in  inspiration. 

Oedami  of  the  lower  extremities  ia  not  infrequent  as  a  resalt 
canlijic  weaknusri.  (lunenil  oodema  may  occii^iuiially  \te  ono  of  thfr 
nmin  features  of  tile  disease  al  an  early  Htage,  and  there  tnay  be 
ofTusiona  into  the  t^roiis  uaWiics  as  irell  aa  aiuLsiu-ca.  Sometimes 
oedema  has  been  o))&en'e<t,  such  aa  that  already  referred  to  as  aflii 
the  eycHdu.  Oc<lema  sometimes  affecta  one  side  more  than  the  other ; 
this  is  independent  of  pu^ition,  and  is  nssociaiod  with  x'seomotor 
diitturluiiiceB.  Ill  MOiue  easoa  as  the  discjisc  is  sulisiding  ihe  lower 
extremities  become  much  thickened  from  soli<I  oedema  iiiMttating  the 
subcutaneouH  tissues.  Such  non-pi  itin>;  swelUnR  was  tii-ai  desa'ibed  l»y 
Basedow,  iiud  ia  piobably  of  the  same  nature  aa  the  swelling  which  ib 
observed  in  myxoeilerafi.  It  occurs  in  patients  who.  insttuid  of  getting; 
thinner,  appear,  as  the  residt,  of  the  difr-juie,  to  gJiin  in  bulk.  In 
thofie  caROiS  the  circumfercnceK  of  the  thighs  and  calres  are  much 
incrLM^cd,  and  some  of  the  patients  have  told  me  that  they  find  it 
difficult  to  get  stockiiit^  large  enough  in  fit  them. 

Thu  livje^iifc  jnitfiiaaH  are  nearly  idn'ays  altered  in  sume  way  or  oOier. 
Tht;  appetite  U  riften  capricious,  juid  the  patient,  like  a  pregnant  woman. 
ha:^  longings  for  Mnu!«u.'d  kindji  of  fiKid.  Sometimes  the  ap])etite  is 
ravenous,  and  the  patient  can  hanlly  wait  lor  the  conveyance  of  [h» 
food  to  the  mouth.  On  ihe  other  hand,  espcciidiy  \\\wn  the  di-seasc  w 
pmgres-stng  unftivnuiubly,  there  may  Xte  more  or  less  complete  anorexia. 
Theiu  is  uften  cxeossive  ihirst.  The  increased  metaboliam  account*  ta 
some  extent  for  the  abnormal  appetite  and  the  exc^sive  sweating  for 
the  thirst.  Vomiting,  apparently  unrelated  to  the  ingestion  of  food,  i^ 
not  uncommon,  and  sometimes  becomes  a  gmve  symptom.  In  the  lather 
event  the  imtjunt  complains  of  epigastric  |>ain,  and  can  retain  nolhin, 
oil  the  8tomach.  In  7  cawa  ui  which  mich  attacks  have  occiurc^^ 
Dre»chfeld  observed  that  the  breath  had  a  peculiar  sweet  odour,  and 
ihat  the  urine  not  only  smelt  of  acetone,  but  gave  the  characteristic 
reaction  for  diacotic  acid.  With  the  vomiting  there  is  intense  prostration. 
restlwwncss,  ami  the  dyspnoea  or  air  hunger  obnerved  in  dial»etic  coma. 
Fortunately  these  siF-mptoms  not  infreciuently  pass  off,  but  they 
occasionally  citd  in  death.  LooaenesJi  of  the  IkiwcIs  ia  fro'pient.  It  is 
apt  to  come  on  without  »pj«aront  cause,  and  as  a  rule  is  nnattemiod  wiih 
griping.  The  patient  may  have  four  or  five  loose  motions  iu  the  conr»p 
of  the  day,  ami  ihis  may  continue  for  a  week  or  a  fortnight  at  a  time. 
•Sometimea  acute  atuicks  of  diarrhoea  may  su{>ervene,  u-bich  complet^dy 
proAtrate  the  patient  and  occasiomUly  prove  fatal,  tjometimei  vomiting 
and  diarrhoea  occur  together. 

IiUciynUUnt  aibumintiria,  generally   considerable    and    sometimes    ex- 
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re,  ha*  been  recorded  l>y  Wurburton  Bt-yliio  mid  othors,  bur  cnnuoi 
considercil  as  a  common  fciLtiire  of  tbe  disease.  Soinotimc't  polyuria 
id  sometimes  glyeosuria  have  been  observed.  Alimentary  glycoaiiriii 
con  \^  more  readily  produced  in  patients  'with  Grarcs'  disease  than  in 
iioniiiU  [lersons.  In  most  Piif(e»,  however,  the  urine  is  ncrmiil  in  amount^ 
and  free  from  idbumJii  »rid  suj;:ir. 

Th'  niifimt-nioi jnnrtion  is  not  infreqiiflntly  dorangoii  dining  the  course 
of  ihc  malady.  Irrc<:^arity  of  menstruation,  amcnonlioca,  and  meoor- 
rbngia  are  common,  but  in  some  tr-iacs  the  function  is  normal-  Female 
patienta  fi-etjuently  Buffer  fn«n  leiicnrrlnwa. 

The  cxiat^noe  of  the  disoase  doets  not  appear  to  offer  any  obstacle 
to  the  occurrence  of  pregnancy.  As  ha»  been  pointed  out,  patients 
fr«|uently  improve  during  pregnancy,  and  generally  go  to  full  lime.  Jn 
name  of  the  cases  under  my  cjvto  !ti!vere  Hooding  oconrred  aftt-r  delivery. 
A*  a  ruli>  in  them  al«u  tho  influence  uf  pregnancy  waa  fa\ani-able  ;  although 
I  have  observed  ca£e»  in  whiuh  the  symptoms  of  the  diseiue  have  appeared 
for  the  tirst  time  during  goiitation. 

iYirrofw  SysUm.^A  change  in  the  mental  condition  is  often  one  of 
the  earliest  symptoms,  although  one  meet*  with  cases  now  and  then  iu- 
which  the  patient  remains  placid,  gorjd-lemjjered,  and  generally  amiable. 
The  intellectual  powers  may  remain  unimpaired.  It  is  char.icteriatic  of 
the  dieeaae  that  the  j^titint  in  many  ca^es  becomue  abnormally  irritable, 
excibible,  emotional,  fidgety,  and  restless.  She  longs  for  continual 
change,  and  feels  she  must  constantly  be  seeing  or  doing  something  new. 
She  may  be  uncomfortably  conscioua  of  this  alteration,  and  tvill  tell  the 
physician  all  abonl  it,  or,  what  k  perhajis  more  common,  he  only  hears  of 
it  through  the  paownt's  friends.  At  one  time  she  is  low-spirited  and 
llacrymwe,  at  another  she  is  buoyant  and  smiling.  She  u  inclined  to  be 
wayward  and  wilful,  and  to  resent  lieing  thwarted  or  cimti-adictfd.  She 
is  readily  ni)set  by  any  nnni^ual  nccurronce.  A  Kudden  loud  knoek  at 
the  door,  or  the  arrival  of  a  telegram,  may  throw  her  into  a  state  of 
great  agitation,  perhaps  lasting  for  hours.  She  Is  profoundly  affected 
hv  thi-  receipt  of  goo<]  or  luid  news.  Sometimes  there  ia  iiiMimnia,  or 
the  sleep  is  dt.sturbud  and  unrffreshing  ;  the  restless  {Kitient  tosses  about 
in  bed,  is  troubled  with  <lisHgrccab]o  divams,  and  is  apt  to  wake  up  in 
a  fright.  Sometimes  she  walks  in  her  sleep,  or  jum])s  out  of  )>ed  and 
wakes  to  tind  herself  on  the  floor.  The  moral  nature  is  sometimes 
perverted,  so  that  the  pAticnt  becomes  spiteful,  untruthful,  suspicious,  and 
generally  discontented. 

In  some  cases  more  scrioiu  mental  changes  supen-ene,  the  patient 
has  delusions  or  hallucinations,  or  get*  ideas  of  persecution,  or  Iiccomes 
rpiite  insane.  Melancholia  and  mania  are  the  Uiinal  formo  which  the 
insanity  assumes.  Such  cases  are  usually  fatal,  but  ihey  are  not 
common,  for  I  can  recollect  one  case  only  which  required  removal  to  an 
asylara. 

Headache  is  frequently  complained  of,  but  presents  no  pc(.-nlinr 
features.     Those  affecte<t  with  the  disease  are  also  liable  to  ncuralgtas  of 
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vtirioiiK  kiii<ls.  I  have  seen  tioversl  cAsee  in  nbich  facial  neiiralgiR  bw 
been  li  troulilL-som^  und  ulKttiniiU!  ttyui))tciiii. 

The  tremor  or  tremMing,  already  mentione*!  a»  fme  of  the  cardiiukl 
gympioms  Wlongs,  of  cniii-se,  to  disortlens  of  the  nervous  system.  AmnQ)> 
the  IcKs  common  nervous  symptoms  are  i«iiiifnl  cramps.  These  occur  iti 
the  extremiti&s  atpecinlly  in  the  h.iiids  niid  feet ;  tht<y  commonly  come 
on  in  Lhi-  fuet  ».iid  liigs  at  nightr-time.  Ah  a  nile.  iheM  cmmps  do  not 
lust  lon^ ;  but  ()iM-A8ionnlly  I  hjive  ohgct-ve<l  more  persistant  epum  m 
which  the  hands  jwsurae  the  chanict^'riatic  fonn  seen  in  tetiiny. 

The  tendon  retlexes  i\v^  present  jincJ  are  j;enenUIy  Urisk.  Palietits 
aomettimes  exiM-riencc  n  giving  way  of  the  legs  when  walking  or  alauding. 
TUej"  feel  their  knees  suddenly  gi^nng  way,  and  they  either  fall  or  niih 
difficulty  just  avoid  doing  so.  It  is  interesting  to  notice  that  the  aanie 
symptom  is  common  in  layxoeduma.  A  decided  feebleness  in  tho  lower 
extrinnilii^  idmortl  nnioiniting  to  jutmple^iit,  liaK  hecn  ohserviKl  in  »*omr 
ttggravat«il  ca.scs  of  tho  difieoae.  Ifenii|)legiji,  monoplegia,  and  multiple 
neuritis  have  uIko  hcseu  ot>ser\'cd,  Imt  these  uie  decidedly  rare. 

Varieties  of  the  Disease ;  Course  and  Duration.— A  wellmBrked 
case  of  Onivcs'  disciise  is  rendily  recognised  at  firet  sight.  The  maUdy 
is  typical  wlieti  all  the  four  cjirdinal  symptoms — goitre,  cxuphtha1niii«, 
rapid  c-irfliiic  ftciion,  and  tromliling — ai-e  pi-esont  When  the  chief 
symptoms  are  present,  many  of  tho  minor  sjTuptoms  will  aI(»o  be  (onml 
present.  Of  the  chief  signtt,  cxophthiilmoi^  it*  thiit  by  meaiiH  of  vhich 
the  naturi'  nf  the  ca^se  is  iikuhHv  iwogniat^l. 

It  must  be  Iwrne  In  mind,  htiwevcv,  \\\aX.  the  disease  ia  <»ften  incom- 
plete, and  in  its  sllghtur  forms  may  nisily  be  overlooked.  The  moat 
important  and  most  essential  6\-mptom  ia  the  rapid  cartliac  action.  The 
goitre  and  the  exophthaJmos  may  be  present  in  very  varying  degree. 
The  enlargement  of  the  thyroid  may  be  mi  tiljglit  that  the  patient  may 
nevui'  havo  \wm\\  eoiiscioua  of  it,  and  iil  the  time  she  eome«  under  the 
ohserratioii  of  the  physician  both  it  and  the  exophthalmos  may  escape 
notice. 

TrouMtcau  cxprosaed  an  extreme  'tiew  when  he  snid  ;  "I  beUeve  that 
ihe  di(i(!asc  may  be  foreseen,  and  does  really  exist  in  a  great  iiitmbcr  of 
instances  trithont  there  being  exophthalmus,  broiu^hoeete,  or  extremu 
frequency  of  tlie  pulse."  Without  .u  least  one  of  these  features  with 
gome  of  the  associated  symptoms,  I  do  not  consider  the  diagnosis  of  the 
disease  can  lie  made.  There  is  no  doubt,  however,  that  incomplete  fomis 
of  the  diseiL'io  (fm'mrs  frttsUs),  to  which  Charcot  and  Mario  first  drew 
Special  attention,  are  not  uncommon.  Two  varieties  of  the  diseAM  nwy 
thus  he  describwl — tho  c^ntphU  and  the  iuromplete.  The  mo<le  in  whicli 
the  symptoms  of  the  complete  form  of  the  ilfsense  make  their  appennince 
thniwR  light  (III  the  im^timplete  fonn.  In  w>me  cases  all  the  frmr  nuiin 
ayniploms  ap|>car  man:  tir  lefis  simultaneously.  More  commonly,  however, 
one  or  two  symjiioms  shew  themselves  first.  Thus,  rapid  cardiac  action 
with  tremor  and  palpitation  and  some  of  the  secondary  syinptoins  may 
first  apfiear,  and  exophtludmos  or  goitre,  or  Ijoth,  follow  later.      Iude>ed, 


the  malady  may  siibsida  without  the  appenmncc  of  the  latter,  and  the 
CiiHC  is  tboii  an  incomplete  one.  .Sometimes  exoplit-hnlmofi  is  the  first 
symptom  to  appear,  Kometimes  it  ift  the  hut.  Mohi  ronimonly  thfl  goitre 
it  the  first  sign  of  the  diaease.  The  incomplete  form  is  characterised  by 
mjiicl  jictioti  of  the  heart,  tremor,  and  nen-otu  irriubility,  with  which 
are  pnihahty  assiKriiitcfl  some  Bwellitig  of  thii  thyroid  and  slight  ocular 
«ytnptoma. 

Ayain.  the  disease  may  )«  divided  intothe  acvte  And thr  cAitmk  foi-ms  : 
(hi*  hittvr  of  common  occurrence,  the  former  moiv  nur.  In  the  acute 
cases  the  «ymiit4)ms  nmy  disai>p*'jir  within  n  few  days.  A  nimiher  of  the 
rujiortetl  cti^ea  have  huuti  in  quite  yvim^  chihlren.  In  a  case  recorded  by 
Moore,  the  symptoms,  which  appeanxi  in  a  young  girl  on  reading  a  letter 
telling  of  her  brotber'a  death,  lasted  only  two  days,  tiolbrig  has  reported 
a  case  of  a  boy  aged  eijfht,  who,  nfter  snffcnii^  from  patpilation,  enlarge- 
ment of  the  tiiyroid,  aiirl  prominence  of  the  eyes,  ctitirely  recovered  after 
tweU'e  dayp.  Iii  a  girl  of  ten  years  the  diu^tion  was  eiic  weeks 
(Mtdler);  the  B^tnptome  were  aM-kw»rdnesJi  in  the  morementa  of  the 
hands,  frequent  vomiting,  lassitude,  and  i»iin»  all  over  the  iKidy 
followed  by  exophthalmos  and  swelling  of  the  thyroid.  Kumerons  eases 
have  been  related  in  which  the  dumtion  htus  been  no  mure  than  three  or 
four  months.  Refiiili^H  th<^fie  chaos  of  i^hort  dnnition  followed  l>y  recovery, 
there  arc  others  in  which  the  illneits  has  ended  fatall}'  within  six  weeks 
of  the  onsets  The  ncnte  cases  are,  on  the  whole,  rare ;  and  fortumitoly 
recovery  is  more  common  than  death. 

A  considemhle  number  of  the  chronic  cases  Iwgin  more  or  less 
nciltely ;  nnd  in  the  conr^e  of  n  i-hn>nir  caiH^  acute  K^'mptomx  may  iippcar,  so 
that  no  hard-and-faat  dtatinctiou  can  be  drawn  between  the  two  forma. 

An  important  clinical  division  ie  into  the  Imn  type  and  the  fat  type. 
or  aa  we  may  ndl  it,  the/"r/»^  maifjre  and  \\\g  fomw  grnsAc,  Tlio  patients 
wild  are  well  riutiririhud  and  remain  so  .do  well  ;  the  thin  ]*ntientit  nearly 
always  wuiac  ua  anxiety. 

Aimther  dinsion  may  be  made  into  prmnrn  and  steonditry  caaei.  Tlie 
secondary  eases  are  those  in  which  the  diaenae  occurs  in  n  {mtient  who 
liaa  previously  sutTenKl  from  ordinary  goitre ;  thego  cnaee  are  not 
uncommon. 

^^arie  proposed  the  barbarous  title  goitre  Bnsedowifi^  and  Kocher 
the  name  Stnmm  Ilasedowiana  nr  Gravesiana  colloides  for  these  secotidaiy 
cue*.  'Hieso  cawc,  as  pointed  out  by  Kochcr,  are  gencrJilly  conqKinitively 
mild ;  exophthalmos  may  be  wanting,  but  tachycardia  is  constant 

Whilst  the  duration  nf  the  acute  cases  varies  from  a  few  days  to  a  few 
months,  that  of  the  chronic  caaea  is,  m  a  rule,  to  bo  ineasnred  by  years. 
J  have  had  cases  under  my  car«  in  which  the  duration  of  the  disease  has 
been  over  twenty  years. 

Itrhptee  are  not  uncommon.  Sir  W.  Onweiti  speiilcK  nf  a  |vi,Lii>nt  wh<i 
had  three  attacks  at  intflrviil.H  of  several  years.  Trousseau  reUteii  the 
ease  of  a  lady  who,  for  the  si.Yth  time  during  six  years,  presented  all 
the  symptoms  of  the  disease,   anti   each   time  wa.9  much   buneiited  by 


hydropathic  ti-cntment.  Dr.  Hugf:/ird  of  I>avos  I'latz  luis  shevn  nia  a 
liidy  whi>  relapsed  rcpciMtlly  on  lainiij;  the  high  ahitudt;*,  iind  fiiuUly 
pre8ont«d  some  of  the  8>-mptomB  of  myxoedeniJi.  Kfliti>«-3  may  coint!  on 
after  ywu-a  oi  appareiil  recovery.  In  the  cases  ol  rcla|isr  uhaci'Vmi  by 
myself  it  ha^  seumed  tc  mo  that  the  dlseaKo  lias  i-cally  never  sulMtidol  ; 
and  that  tbo  relapses  wer-o  mthor  cxaccrliatioiia  or  recrudescenceji  than 
recurrences  of  the  malady.  The  possibility  of  relaj>3e  m\ist  he  taken  into 
consideraiiua  in  making  h  pt'ognusis. 

A  iv'fuel  tti  exojiULlmhme  goitre  whicli  has  now  been  obserrvd  Id  a 
eignificaul  iuunl>er  of  Lases  is  mvxoedcnui.  Occiisionally  the  two  con- 
ditions seem  Vj  bo  combined  ;  this  symptoim  of  myxoedema  sui>ervening 
while  thoflc  of  exophthalmic  goitre  are  still  present.  Sometimes  myx- 
ocdenia  follows  closely  on  exophthalmic  goitre,  but  there  may  be  n  long 
interval  between  the  times  of  onset  of  the  two  disenses. 

Detif/t  may  tenninAle  the  nialady  either  as  its  direct  remdi  or  from 
intercurrent  diaease.  The  end  may  l>c  sudden  and  doe  to  syncope,  even 
in  the  case  of  paticnta  who  arc  apparently  going  on  well.  Tbua,  l>r. 
Hale  White  mentions  the  caae  of  h  yovmg  woman,  an  in-i>atu:nt  in  tJii; 
hu-Hpital  but  not  ill  enough  Mi  bu  confined  to  tiod,  whit,  seeing  the  electric 
curnrnt  applied  to  another  iMtient,  asked  that  it  might  be  tried  on  herself. 
On  the  application  of  the  current  she  fell  Imck  dead,  having  been  laugh- 
ing and  talking  only  nn  inslAiit  l>efor<i  she  died.  It  ta,  howetxr,  morv^ 
UKiud  to  h;ive  tiumo  jiruviuus  evidence  that  ibe  case  is  not  progressing 
sotii^fjuitori'ly:  A  form  of  marasmus  oceasioniilly  ensues  and  the  (xitient 
hecomes  greatly  emaciated  and  ppostrated.  In  this  condition  death  may 
re«ult  from  cardiac  failure  or  from  exhanstton  following  on  pertdatcat 
vomiting,  diarrhoea,  dyi*pnoea,  or  acute  mania. 

Ill  iiljouc  Imlf  of  the  fatal  rases  the  end  comes  from  intorciurent  dis- 
eases, such  as  pneumonia,  bronchiti.s  and  cardiac  disease.     The  diseaMj 
may  prove  fatal  at  ;tny  »tage.     Death  may  occur  within  a  few  weeks 
the  onset  or  not  utittl  the  disease  has  lasted  many  yeiirs. 

Diagnosis. —There  is  no  difficulty  about  the  iliagnoeis  when  the 
symptoms  of  the  disease  are  well  marked.  Characteristic  cases  can  only 
be  overlooked  as  the  result  of  too  cursor\-  an  examination.  The  coin-i 
binaiion  of  symptoms  which  have  been  dftscribed,  goitre,  cxophtholmc 
tachycardia,  and  tremor,  ought  not,  however,  to  be  mistaken  for 
otlier  disease.  It  i.s  very  different  when  the  case  Ixilungs  to  the  incot 
ptete  nr  fniste  form.  Xeithur  goitre  nor  ex<i))blh.ilmn«  is  au  eesetit 
symptom,  hut  the  presence  of  one  or  other  in  surae  degree  is  nece 
for  a  positive  diagaosis  of  (iravee'  disease.  Cases  of  tachycardia  should 
be  carefully  examined  for  thyroid  enlargement  and  for  oculai-  &yropU)iaa, 
and  if  Ihetie  be  entirely  ab«enl  a  diagrio»>is  uf  Graves*  disease  ciumnt  be 
made  with  certainty  ;  but  if  one  he  present  the  cose  is  almost  certaiidy 
one  of  incomplete  Graves'  disease.  I  have  not  yet  seen  a  caoe  which  I 
■honid  admit  to  bo  one  of  Graves'  disease  in  which  tachycardia  was  entinUj 
absetii. 

Pro^osls. — It  will  be  gathered  from  what  has  been  said  as  to  the 
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course  of  tfao  diMaae  ihut  a  giiiutled  prognosia  mast  nvceMarily  l)e  gtvcu. 
The  durntion,  the  course,  and  the  anA  o{  the  disease  in  ojiy  iiulividtinl 
cue  are  nncertniti.  RelapM  may  occur  even  after  the  apiMUvnt  siiV 
sidence  of  the  disease  The  more  severe  the  Bymptonu  the  }(reater  will 
be  the  anxiety  &s  to  the  issue.  Progressive  cmnciation,  muck  prostration, 
givat  rapidity  of  the  hcArt's  notion,  anorexia,  continued  vomiting,  severe 
dhirrfaoea,  dysjinoea,  cxrensivu  miiKCular  tremor,  mii4t  a11  be  lookuil  (in  n-t 
•ytnptoms  of  gnive  omen  ;  on  the  other  land,  many  cases  present  ii 
mild  course  throughout,  and  iu  those  u  hopeful  pro^osis  may  be  given 
with  some  confidenca 

The  disease  is,  as  a  rule,  im  long  dmwn  out  that  many  cases  are  lout 
aighi  of,  especially  in  hospiud  practice ;  and  a  good  deal  of  uucortuiiity 
tbiis  prevails  as  to  the  issue  of  them.  I  have  tabulated  the  result  in 
thirty-three  paiientjf  umler  my  own  cai-e  in  whom  iho  disease  either 
Ustod  over  live  ycnrs  or  ended  fatally,  ami  Dr.  U.  T.  Wiltiautson  has  done 
the  same  in  24  cases  obsei'ved  at  the  Manchester  Infirmary. 
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fatal  t^'ntiinattou  .  . 

Keoorery  pomjilct*'  .  • 

R«e«vtTy  nlniost  contj)Iet« 

InpravBueut  cun^i'lcraUe 

improTMncnt  iJiglit 

In  Ktala  'luo 

Alirp,  but  eiBct  oonilition  not  koowa 

Oat  of  9O0  cases  collected  by  Btiscban,  a  fatal  result  was  recorded  in 
lO-*^.  In  about  20  per  cent  of  the  cases  dciith  results  from  ihc  diBeaee. 
In  about  50  per  cent,  more  or  losa  complete  recovery  will  eventually 
take  place.  In  the  remainder  the  disease  continues  in  a  chronic  form 
during  life.  There  does  not  seem  co  be  any  rule  u  to  the  dumtion  of 
the  malady,  the  symptoms  of  which  may  lut  from  a  few  months  to 
many  yeai-s. 

Even  when  recovery  takee  place,  the  disease  as  a  rule  docs  not  leave 
the  patient  a*  ^he  was  before  the  attack.  Trousseau  reniurked  that 
awelling  ami  induration  of  the  thyroid  with  prominence  of  the  eyelmlls 
Iways  remained  behind.     For  meet  cases,  no  doubt,  this  is  true ;  but 

letimea  the  exophthidtnoB  ijuite  disappears  as  well  as  the  goitre,  and 
this  is  more  likely  to  ha{»|}en  if  the  exoplithalmoe  \\3\a  ht-ezi  modsrato  and 
the  goitre  small.  The  longer  exopbtbidmo^  la^ts.  and  the  more  pro- 
nounced it  is,  the  more  proKwhlc  is  it  that  it  will  be  ]x!rmancnt. 

The  prognosiH  of  exophthalmic  gf^)ilrc  in  ehildren  '\&  more  favourable 
than  in  adults.  Some  of  the  little  yiacieuts  recover  eomplctely  ;  whiUt  in 
others,  as  in  adults,  a  tittle  enlargement  of  the  thyroid  and  slight  exoph- 
thalmos remain  without  other  troubles.  In  those  cases  which  have  ended 
fatally,  death  has  resulted  from  intercurrent  aflcctione,  and  not  from  the 
disease  itself. 


Treatment. — Th«  natural  courtiti  (if   tha  (luvaae  is  eo  variable  llat 

ihertf  is  gieat  diftit-ulty  in  correctly  interprtitiag  tho  effects  of  creatmeDL 
Untlcr  tiiinilHr  comlitiona  as  to  irmtmeiit  some  cases  iQ)|n'ovc  rAjiullr, 
aontu  ittiiiiuii  )tULtii>imrv  Enr  u  limg  tira»  ;  otlien;  fluctuate,  or  fit'CaUily  I'mh* 
ground,  <iihI  eml  f:LtalIy.  U  is  not  surprising  tlmi  a  great  matty  mnwlio 
have  been  employed  for  such  a  disease,  and  cbat  there  sbouM  he  tnticb 
ilifferonce  ot  opinion  as  to  their  value.  Hygienic  mc«8uro«  ai-e  of  great 
iniportance.  The  first  osBeniiai  wht-ii  there  are  signB  of  aerious  illness  is 
to  givo  the  patiunt  rest  of  mind  an  well  as  of  body.  As  long  us  tbs 
pniieni  is  losing:  t)e.sh  the  rest  shanld  be  nbsohite,  for  the  strength  ha« 
lie  husbAudc<l  as  much  &&  [>os«i))le.  Keiuemberiiig  how  impre«siotiat 
the  pat-ieiils  are,  we  Bhould  endeavour  to  keep  ua'ay  from  them  aU 
dta^piii'ting  iittluoTices.  T lie  physician  can  help  thoni  with  enootimgemcnt 
and  cheer  thym  iviih  the  hope  of  recovery  hy  siu)  l>y,  hut  it  iti  his  iluiy  to 
let  the  frieuiU  clearly  tmder^tand  that  thf  dur.ition  of  the  illness  may  be 
long,  aud  that  time  is  an  all-important  clement  in  battling  with  the  diieaw. 

Of  hnnily  less  impotlJUice  are  an  abundant  supply  of  fr^h  air  and 
goi)(l  juiil  judicious  ftntling.  Open-air  trentmttnL  m  [M.!rhH{>R  more  easily 
can'icd  out  in  the  (»iko  of  Grnv<r>i'  dimsiuie  than  in  almost  any  otbcr 
diseaae,  since  the  patient  is  particularly  tolerant  of  cold,  disUkiug  hot 
and  stuffy  r>.H>ms  and  thoroughly  enjoying  being  out  in  the  Ereih  air. 
At  St.  Thmmis's  Hospital  it  has  bcoii  my  custom  to  keep  the  paiii^nt? 
out  of  doors  tiu  the-  balconies  all  day  I'Hjg,  and  I  lutvo  found  thai  this 
has  pi-overl  highly  heneficial  to  them.  The  diet  should  be  carrfully 
regulated.  It  \nll  be  found  that  the  jiationt  hiis  sometimes  a  ci'aviug  for 
most  unsuitable  articles  of  food,  such  as  nut:^.  pickles,  shell-lisli,  iKistr)*, 
and  ices.  Such  things  xhould  be  strictly  prohibited  when  they  take  the 
place  of  wholesome  and  nutrilioug  articliw  of  diet.  MoaU  should  he 
taken  at  regular  inter^'Als,  and  tlie  food  should  he  plain,  n-holeeome.  and 
well-cooked.  Treatment  by  mcjuis  of  milk  obtained  from  goat*  dcpri\«l 
of  their  thyroid  glands,  which  is  considered  on  pi.  382,  has  a  bearing  on 
tho  dietary  of  patients  suft'criiig  from  Graves'  disease.  jVs  this  milk 
appeant  to  contain  something  possessed  of  therapeutic  value,  it  is,  in  my 
opinion,  nut  judicioiut  to  give  patients  large  quantities  of  milk  and  meat 
from  animals  Mith  the  thyroid  gland  in  full  functional  activity. 
Accordingly.  I  have  of  lato  restricted  the  amount  of  ordinary  milk  lo 
small  ([uantitiea  "uly,  ami  have  almost  entirely  excluded  meet  from  their 
dietary.  T  allow  :i]]  kinds  of  Hsh,  fat  Imron,  chicken,  eggs,  vegetables, 
salads,  fruit,  ercani,  sugar,  butter,  breatl,  and  curbohydratus  generally. 
Under  this  diet  the  |>atieiits  seem  to  do  veil,  and,  as  far  as  I  can  see, 
the  diet  ii  good  and  RuitaMo  both  in  prnctJce  and  from  a  priori 
oonsideratioiia  Tea  and  coffee  should  bo  allowed  with  discretion,  and  in 
small  quantity.  The  patient,  as  a  rule,  is  hotter  without  aloohoL  Tho 
disease  being  so  rare  in  men,  it  is  almost  snpei'tlnous  to  say  that  tobacco 
should  be  forbiddon  in  nil  its  form& 

III  the  less  Bcverc  forms  of  the  disease  a  nHwlerate  amount  of  exercise 
in   the  open  air  is  beneficial.      Dancing,  sight-seeing,  visiting  iheatrvn 


nod  pictitre-galtent^,  nnd  shopping  should  he  i>rohibited.  If  the  ptitimt 
be  «eut  .'iWMy  li>  Mome  health  riwort,  Rpeciul  nijunctions  in  regi»nl  to  tliis 
nutter  dhotiid  he  laid  down;  as  cho  b«-nefit8  of  (he  chaii^'c  of  air  ii rid 
aceiie  maj-  be  altogether  counterhahinccd  by  the  excitement  of  socUl 
entertainments. 

Wbuii  a  jHilient  is  able  to  tw  up  and  alioiit,  change  uf  cltmnte,  air, 
scene,  and  surraundings  may  prove  beneficial.  The  change  should  Ik  as 
thorough  and  as  restful  as  possible,  hut  no  alMtolute  rule  can  W  hiid  down 
as  to  the  placo  to  n'hich  a  (.mticnt  with  Graves'  discuso  Khould  he  scut. 
One  CRSO  will  do  well  at  tho  suisiilu,  iinothur  itiliind,  oiif  at  a  high 
cle\'atic>n,  another  at  a  low,  and  it  in  inipoesihlc  to  predict  what  will  kuiI 
a  givffn  case.  The  patient's  own  experience  on  this  point  is  a  help  in 
arriv-tiig  at  n  decision.  I  think  1  lm\-o  seen  more  cases  benefit  by 
residence  at  thi'  seaside  than  elsewhere.  Sometimes,  however,  the  sea- 
side is  too  exciting  and  too  fltiniuhitin^.  In  summer  the  glare  of  the 
cun  may  he  very  trying,  and  Bhelter  from  the  snn  and  wind  nnd  protoction 
from  dn^t  should,  if  possiljle,  he  obtained.  It  is  obvious  that  where  the 
dtsoise  has  arisen  »t  the  eea-roast  a  change  inland  is  worth  trying,  A 
few  casfs  I  have  sent  to  the  higher  nltitndes  in  Switzerhintl  have  done 
well,  hut  I  can  C4itic«ive  nothing  worse  for  a  patient  than  one  of  the 
popular  Swiss  resorts  hi  the  munth  of  AugunL  Care,  on  the  w!iole,  is  of 
far  more  importance  than  climjue.  The  great  point  is  to  get  the  [inticnts 
to  a  place  where  they  can  fiml  pcaccfnl  quiet  ami  rest,  with  freedom 
from  nuist'  and  nni-*ances,  wlicrt'  they  can  havo  real  comfort  and  whole- 
somt!  fouil,  and  whem  they  can  enjny  pure  and  bnu-ing  air  among 
pleasant  and  cheerful  sun'oundings.  Sea  voyages  as  a  rule  are  prejudicial 
ami  can  only  be  sanctioned  when  the  patient  is  well  on  the  road  towards 
recovery,  is  n  good  sailor,  and  cau  tmvel  in  comfort. 

Masmgo  may  prove  beneficial  in  tho  case-  of  {wlienta  who  sre  confined 
to  bed  its  well  as  in  the  lUise  of  those  who  are  able  to  go  idiout,  but  it 
roust  l)e  judiciously  employed.  The  hygiene  of  the  shhi  should  be 
carefully  supervised  on  account  of  its  increased  action.  When  the 
patient  is  confiTiwI  to  l>ed,  sponging  of  iho  whole  Inxly  with  tepid  water 
twiceaday  is  advantageous.  In  other  cases  a  wai-m  bath  {98'^  to  100"  F.) 
may  lie  allnwe<i  every  night  Warm  sea-water  or  briim  baths  are  some- 
times useful ;  but  Kithiiig  in  the  open  sea  is  generally  contra -indicated. 
liffervescing  siiline  Kiths.  which  cau  Iw  prepared  at  home  with  Sandow's 
tablets,  seem  sometinn's  to  have  a  quieting  influenco  on  the  heart,.  Local 
cold  applications  to  the  thymid  have  sometimes  Iwen  found  to  quiet  the 
circuUtion.  Cold  compresses  or  Leitcr's  tubuH  may  be  ciinvenicntl}-  used 
for  this  purpose. 

The  princi|ud  ilnigs  which  have  been  employed  are  those  which  have 
an  effect  mi  thu  heart  fir  circulation,  nn  the  ncrvouH  system,  (tr  on  the 
thmnd  ghuid.  Digitalis  is  well  »|foken  of  by  some  anthorities,  and  may 
be  given  in  the  form  of  tincture  or  infusion,  or,  as  some  prefer,  Xalivelle's 
tligitalinc  or  digalen  may  he  prescribed.  I  have  never  seen  the 
ad  ministration  of  digitalis  or  strophanthus  proiluei'  any  slowing  of  the 


heart's  nctioii  in  this  diseJise,  .imi  some  fiatienU  neem  voreio  uaUaui  of 
better  for  it.  Tincture  of  coiivallariii  may  lie  given  in  doses  of  10  lo 
15  minimii  three  limes  a  djiy,  and  according  to  IVof.  CI.  K.  Murray  it  it 
more  useful  in  controlling  the  pulse-rate  lliaii  the  two  uihw  dnig*. 
Itullndonna,  in  doses  uf  10  to  \5  iniuimB  of  tho  tinctm-e  three  tlniL-s  it 
(lay,  oil  the  whoU*  ^ve&  good  re&ult«.  It  a[i|)tsara  to  sooth  the  ncrxoiu 
systetu  and  to  Uiioinish  the  excitability  and  reitlewncss ;  poMibly  hj 
lesiiening  the  activity  of  the  thyroid  gland.  Howevor,  it  is  not  a  drug 
whiL-li  nhonUl  be  gtVL-ii  cotitiiuiouMly  ovei-  a  long  ]»eriod,  and  its 
iidminifttnilion  should  Uv  susi»erided  from  time  to  time.  I  have  fouitd 
bromide  uf  potassium  of  viiluc  when  the  nen'oua  syniploms  predomintce ; 
20  to  10  grains  may  be  given  with  benefit  nt  bedtime  to  a  restiest, 
excitable,  cmotiorud  subject  vrho  sleeps  biully.  Opium,  which  was 
recommended  hy  Dr.  Cheadle  and  others,  has  not  proved  Iwnoficijil  in  my 
experience.  FreiMi-ntions  of  iodine  are  sometimes  useful  in  cases  in 
which  the  goitre  i«  l.'trj^e  or  in  which  it  is  increasing  in  size.  lodtile  of 
potassium,  or  preferultly  iodide  of  sodium,  may  be  gireii  in  small  dose*. 
3  to  5  grains,  three  times  a  day.  The  syrup  of  liydritnlit:  m:id,  in 
doses  of  a  ttuid  dnira  three  times  n  day,  is  sometiiii<>s  liettor  Ixutio  than 
the  ioilide^i  and  sucniK  as  etfcHitivo.  Another  form  in  which  iodine  mar 
be  given  internally  is  iodipin,  which  is  a  stable  compound  of  iodine  and 
sesame  oil  and  is  prepared  in  two  strengths,  '2'*  jwr  cent  for  external  and 
10  per  eoiit  for  intoriud  iisi-.  Iwlipin  (10  per  cent)  may  be  given 
intemiilly  in  doses  of  rj  to  .'^iij  daily.  Prc|iarations  of  toih'ne  nuiy  also 
be  applied  extcnmlly  over  the  goitre.  The  tincture  or  liniment  i-ajinot 
be  applied  without  staining  the  skin,  and,  if  repeatedly  used,  causes  some 
sorenesii.  lotlipiri  (2'3  per  cent)  may  be  employed  without  these 
diiwidvaiitages.  Half  »  dram  nln»uld  bo  gftntly  rubbed  into  the  akin  over 
the  thyroid  daily.  In  8om«r  lasos  the  iwline  treatiuont  is  not  well  Imroe, 
and  should  it  he  found  that  the  putient  is  not  improving,  i»  losing 
ground,  or  sutj'crs  from  aggravation  of  the  caitHac  or  nervous  symptomr, 
the  use  of  io<IiiiL*,  either  internally  or  extonuiUy,  should  nt  once  l>c 
discontinued.  Iron  is  indicated  when  the  disease  is  combined  nith 
chlorosis  or  anaemia,  but  not  otherwise.  Arsenic  is  sometimes  benetieiul. 
and  2  to  •'>  minims  of  Fowler's  solution  may  be  given  after  meals. 
I  &  to  30  grains  o£  phoapbate  of  sodium  may  be  given  three  times  ji 
day  ;  it  can  be  safely  said  that  it  does  no  harm,  and  in  some  cases  I  fancy 
that  it  liaH  dnnti  good,  although  it  i-^^  diHinilt  to  Kay  why.  Chloride  of 
calcium  hu^s  ulso  been  given  with  ii)i]Kirfnt  benefit.  Cod-liver  oil  oi 
pancreatic  emulsion  may  he  given  when  there  is  malnutricioii.  Some 
recommend  these  in  large  doses,  and  by  the  rectum  as  well  as  by  the 
mouth.  Strychnine  is  indicated  in  chsck  in  which  the  heart  ueuds 
stimulation- 
It  is  utinoccssary  to  add  that  treatment  should  always  be  carried  out  on 
genenU  principles  and  complications  dealt  with  as  they  arise.  If  dyspepsia 
be  pi-eseni.  or  diarrhoe;!,  or  conatipatiou.  tbe  appropriate  remedies  must  be 
employed.     In  the  caaes  with  troublesome  vomiting,  citrate  of  poUsaium 


in  Urge  doses,  or  bismutli  may  be  given,  Imt  if  it  fotilirmes  it  is  ndvisahlc 
U)  xus]K:mI  feeding  by  thu  mouth  and  to  admiuister  noiuHsKment  for  n 
time  by  the  rectam. 

Treatment  l>y  means  of  g-.dvanism  has  long  been  ein]>loyed.  It  vtm 
first  iriirodiiced  with  ttiu  object  tif  iiitliK-iicing  iliv  synipatbelk  in  the 
neck,  one  |)ulo  being  phic«d  at  the  buck  of  the  neck  and  the  other  over 
the  sympnthotic,  first  on  the  one  side,  then  on  tlie  f»ther.  It  is 
recommended  that  weak  currents  should  be  used,  and  their  direction 
should  bo  revei'scd.  One  pole  may  be  upphed  nlno  lo  the  eyes,  the 
thyroid,  and  the  region  of  the  hcfti-t,  Vigiinroux  pvcfora  faradiisatiou  Ut 
gnlvanism.  The  positive  pole  of  a  large  electrode  is  applied  to  ilie  iie«k, 
irhile  the  negative,  a  small  electrode,  is  Applied  in  micceAsiou  to  the 
carotida,  to  the  eyelids,  and  to  the  goitre.  I  have  mjidc  a  fair  trial  of 
both  methods,  and  am  very  doubtfid  whether  any  Wnetit  has  followed 
their  Use  apart  from  the  mental  impression  made  upon  the  patient. 

1  faiive  recently  made  some  triaU  of  ^''-rny  treatment  which  has  liepii 
applied  by  Dr.  Oreg  in  the  Electrical  Department  of  St.  Thomas'* 
Hospital.  This  treAtment  has  had  a  remarkable  cftect.  in  reducing  some 
CAswt  of  enlargement  of  spleen,  and  I  hopL'tl  that  a  similar  result  might  W 
obtaintid  in  thi?  goitre  of  Graves'  diKcase.  But  the  results  so  far  have 
pruved  disappointing. 

Trou^geau  has  recorded  that  great  relief  has  been  afforded  during 
attacks  of  dyspnoea  by  leeching  or  bleeding. 

Severe  attHck^  uf  ]mlpitation  are  sometinies  rctievcd  by  the  ajijilimlion 
of  an  ice-hag  to  the  pi-auc»rdium. 

Of  recent  year*  thyroid,  thymus,  and  other  organic  pre|»rati(»n«  have 
>)een  employed.  Thyroid  gland  preparations,  theoretically  speaking, 
should  always  inake  the  disease  worse.  Although  nHUtdly  I  have  found 
the  pjiiient'fi  symptoms  ditttinetly  aggravated  even  by  gmall  doses,  yet  in 
some  cases  I  have  given  large  doses  without  affecting  the  patient  in  any 
way.  I  have,  however,  seen  benefit  in  certain  ca^es,  namely,  in  canes  of 
old  stiuidtng  in  which  the  symptoms  socm  to  be  due  rather  to  dcficit-nt 
than  to  excessive  seoretioJi.  The  thyroid  gland  in  tht'se  cases  has  nsiiJtlly 
been  Utile  enhirge<l.  The  cases  with  -iolid  oedema  which  have  already 
been  referre<l  to  are  nearly  always  benefited,  and  I  have  boou  the 
swelling  almont  entirely  di^tppcar  under  the  treatment.  A  nnmbcr  of 
caMs  of  apparent  benefit  from  thymus  gland  preparations  having  been 
reported  by  various  observers,  I  made  an  extensive  trial  of  Ihynms  in 
20  rases  of  the  disease,  and  comp-ired  the  results  with  thoae  in 
20  fiimilar  canes  treated  without  thymus.  The  I'muhiBion  I  came  to 
wu  that  no  appreciable  etfiK-t  followed  their  admiiiiatration,  ahhoui^h  in 
a  few  cases  the  patients  felt  better  while  taking  tiiem-  Suprarpii.-tl  gknd 
has  been  thought  to  be  beneficial  by  some  physiciaiia,  ami  uxtmct  of 
spleen  lias  al&4i  licen  tried.  I  Wlievc  I  wim  the  lirst  to  make  use  of  the 
various  animal  glands  in  the  treatment  of  Graves'  disea-w;  for  in  1892, 
as  soon  as  I  had  satisfied  myself  of  the  ihcraiwutic  effect  of  thyroid  gland 
when   given   by   the  mouth  in   myxoedenw,  !  gave  it  in  full  doses  in 


G^raves'  disease.      I  then  tried  pituitary  body,  cerebral  tissne,  orchitic 

oxtmct,  and  thymus,  Uut  found  them  oil  mure  or  less  without  effect- 

In  1899,  Otto  I-ari/  treatixl  [lutieiiU  with  thi-  (n:sh  milk  of  thyroid- 
cctomisud  goatd  with  derided  Uanefit.  The  inherent  dilficuUtL-s  iu 
i-an-ir-ing  om  thi«  iroatment  have  prevented  it  from  )mn^  more  exlei 
aivoiy  put  t«  thy  teat.  Mr.  W.  Edmunds,  however,  has  recently  itvatedl 
S  cases  in  tbi»  way,  and  in  1  c&m  the  im|>ravcment  which  foMovrod 
the  ireiitmont  was  very  decided.  I  am  indebte<l  to  Mr.  K<lmun<U 
for  the  following  panictdan.  Xo  licence  is  required  to  otny  out 
a  reco^iBed  treatmynt  such  as  this.  Gowts  take  ether  well  and  the 
operation  can  V»e  performt-d  while  the  goat  in  in  kid  or  uftor  ahe  hiu 
kidded.  In  goats  the  thyroid  consiats  of  two  scparnto  lobes,  one  on  w 
side,  and  there  is  no  isthmus.  One  difficulty  in  earning  out  the  ireal-^ 
mont  U  that  very  little  goat's  milk  of  any  kind  is  to  l)e  had  iri  the  Ut« 
autumn  from  October  to  December.  The  uni)lea8aut  tiiste  which  grout's 
milk  sometimes  iioaseases  is  probably  due  to  what  they  are  ullowrtl  ta 
feed  on,  and  if  propur  cure  Ije  exercised  with  re>pinl  to  their  food  tlieir 
milk  is  not  iin)>nktable.  The  method  a{  Lanz  lias  ted  t^ri  the  pM^lui'tioii 
of  a.  substance  called  rodagcn ;  it  ia  a  powder  prepared  from  the  milk  of 
thyn)idectoiiiised  gonU  by  a  process  elabonted  by  Iturghart  und 
BluuiL'uthid,  and  is  described  as  ruiitaining  50  [xt  cent  of  tlie  active 
constituent  of  the  milk  nitb  50  per  cent  of  «ugar  of  miik  ndded  to 
preaorve  it.  From  an  extensive  trial  I  have  no  doubt  that  in  some  i-aMa 
it  has  decidedly  licnetited  the  patients  who  have  taken  it.  Most  ol  iba 
patients  say  they  feel  better,  sleep  more  soundly,  and  arc  less  nervous 
while  they  are  tjikin-^  it.  In  aome  there  hits  been  u  ooiisidurablc  gain  of 
weight  ;is  the  result  of  the  remedy.  Three  of  the  cinliual  features  of 
the  disease,  the  exophthalmos,  thegoitre,  and  the  tiicbyeaniia,  have  usually 
remained  unaltered,  but  even  these  in  some  cases  have  improved.  Tba 
dose  is  generally  described  a»  I  to  3  drama  a  day,  but  I  believe  that 
in  severe  cases  cotisidambly  more  should  be  given  if  benefit  is  to  b'> 
obtained.  The  main  draw-back  to  giving  large  doses  is  the  expense  of 
the  remedy.  In  severe  cases  I  liave  given  as  much  as  an  ounce  a  day^ 
and  it  is  only  by  giving  large  doses  that  I  have  been  able  t<f  get 
results.  I  have  never  seen  any  bail  residts  finm  the  administmtion  of 
rodagen  except  thiit  one  of  my  luilients  thought  it  harl  a  |iurg;aiive 
action.  Some  patients  object  to  the  somewhat  cheesy  flavour  of  rwlagen. 
An  antithyroid  serum,  prc[wred  by  Merck  from  the  blood  of  thyroidl 
sheep,  has  aWi  been  employed,  ami  is  also  expensive,  I  0  c-c.  costmg^  abonl 
live  shillingtt.  L  trcjttiid  a  number  dI  ].iHtienLH  with  it,  giving  (n>m  I  to 
.')  cc.  daily,  and  did  not  observe  that  it  had  any  conspicuous  thcrapeuiio 
effect.  It  is  possible  that  if  X  had  given  larger  doses  I  might  hav4 
observed  moi-c  decided  otfects  as  iu  the  case  of  rodagcn.  l>ofle9  as  h 
ns  5  ac.  three  times  n  day  have  been  given  in  cases  in  which  benefit 
been  i-ecoi-ded. 

SHTi/icul  TriMtnufHt. — Medical  treatment,  general  or  local,  it  must  be 
admitted,  is  sometimes  most  disappointing.     Where  we  are  most  in  tu 


of  help  dni^s  are  most  Ukely  tu  fail  u&  It  is  not  &ur)irUiRg,  Uierafore,  that 
surgical  methods  of  treatment  have  long  been  advocated  and  employed 
with  the  object  of  bringing  nbout  a  mor«  certain  Hod  spccdior  cure.  If 
we  conlil  be  certain  that  thu  essuntial  uid  fiitidnmcntiil  cause  of  thu  flisease 
is  the  hypertrophy  and  over -activity  of  the  thyroid  gland  the  most  luiioual 
nietliod  of  treatment  trouM  obviously  1w  to  re^hice  the  eidai^^ed  glaiid  to 
something  like  normal  proportions  by  siu^cal  meani.  It  is  ukuiv  years 
■incc  partial  thyroidectomy  was  first  performed  in  Graces'  disease.  Lord 
Lister  in  IH77  remoi'ed  the  bulk  of  a  goitre  in  a  cnao  of  this  disease 
in  whidi  life  was  threatened  by  snBbcation.  Id  a  few  weeks  iJl  the 
sym|ttom»  were  alleviated,  and  the  patient,  who  wan  *lill  alive  in  I8M7, 
tlien  preeented  lew  signs  of  her  former  malntly.  Since  that  time  larger 
or  smaller  portions  of  the  goitre  have  hetm  surgically  removed  in  many 
eaaea,  and  a  good  many  successful  resullR  have  Wen  piibli»lied. 
Unfortunately,  the  ojiomtion  has  its  own  dangers,  and  these  are  greatest 
in  ihe  clues  of  case  which  refl[>ond8  least  t<j  medical  treatment.  Allen 
StArr's  sutistics,  published  in  1896,  shewed  a  considerable  mortality  as 
the  result  of  i>]>omtivc  raeaann^a  ;  out  of  190  cases  oiiernted  on,  i!.'^  die<l 
ns  the  immediulu  result  nf  the  ojtemuou,  3  were  in  no  way  tiu]>n>vt-d, 
45  were  improved,  and  74  were  reported  as  entirely  cured :  in  45  the 
results  were  doubtful.  The  later  statistics  collected  by  Jtehn  embi-nce 
391  thyroidoctomiea ;  of  these  165  were  followed  by  ciire,  77  by  impi-ove- 
ment,  mid  37  by  death.  The  death-rate  for  the  whtik*  number  wa*i  just 
over  13  per  cenli  but  for  the  severe  cases  it  wan  as  high  as  22  per  cent. 
The  mortidity  given  by  Kehii  closely  agrees  M'ith  that  recorded  by  Mayo 
and  Schultze.  It  is  {rainted  out  by  Kehn  thjit  whilst  the  results;  of  ligature 
ap|Mar  to  be  worse  than  those  of  excision,  the  cx]>1:uiation  is  that  the 
more  severe  cases  are  submitted  to  L'gaturc,  the  loss  svvei'o  to  excision. 
We  may  compare  these  with  Kocher's  results  obtained  out  of  lOt!  ca»es  ; 
were;  curwl,  62,  or  58'5  per  cent;  greatly  ameliorated,  9,  or  S-5 
cent;  ameliorated,  17,  or  16  per  cent;  not  traced,  9,  or  S.**  per 
nt :  died,  9,  or  85  per  cenU  Kocher's  results  are  certainly  liottcr  than 
thoite  previously  published,  especially  with  n^'giin)  t<>  the  lessened 
mortjdity  ;  but  even  in  the  hands  of  such  a  skilful  citirge<iii  the  o]H*nition 
IR  still  attended  with  considerable  risk  to  life.  Koeher  Ktates  that 
ligature  of  one  artery  brings  about  a  slight  amelioration  of  the 
symptoms,  ligature  of  two  arteries  produces  a  greater  cHcct,  Ugaturo 
of  three  out  of  the  four  iirlcries  may  give  a  verj-  goo<l  result,  and  iitill 
greater  licnefit  follows  cxcisioti  of  one  lobe  aiHl  li;^iluni  uf  Un;  hUjieriiir 
thyroid  artery  of  the  other  side.  Kocher  admiu  that  in  all  severe  caw^ 
of  Graves'  disease  there  is  much  more  reaction  after  o{Kratioii  than  aft^'r 
excision  of  ordimiry  or  even  miiltgn:uit  goitres.  There  is  a  Duddcii  rise  of 
tenijierjLture  and  inci*ciuud  rapidity  of  the  heart,  the  action  nf  which 
may  suddenly  fail  and  dwith  occur  without  warning.  lu  two  of  my  own 
cases  death  occurred  within  a  few  hours  after  the  operation.  One  was  a 
case  with  all  the  symptoms  of  disease  present  in  a  high  degree,  ami  in 
deciding  on  operation  I  wa;^  inSuonccd  by  the  absence  of  ajiy  improvement 
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on  onlifuuy  treatment  dunbg  several  months  in  the  hos]>ital.  The  other, 
however,  was  an  incomplete  case  without  exophtlialmos,  and  openiUun 

was  pcrfonned  at  the  patient's  own  wish  rather  against  thnn  irith  ntj 
recommendation.  Friedheitn  of  Hamburg  has  recently  reporter!  obsen"*- 
tiottR  on  30  (^u4eH  trciitcd  )>y  thyroidccUmiy,  iuul  says  a  lustini;  cure  hu 
lieon  elVcctctd  in  14,  uml  in  5  othui-s  impn>vmucnt  has  occurred  ;  ha  thinks 
thjit  tlie  c-ues  in  which  amelioralion  only  occurred  have  still  lou  mud 
gland  left  behind.  Thomas  Huntingdon,  in  reviewing  the  detailed 
histories  of  a  cotuidcrable  number  of  cases  resulting  fatally  within  a 
short  time  after  o[>erattou,  says:  "We  cannot  escape  the  conviction  that 
geneiul  an;iesthe8ia  is  in  n  very  large  proiwrtion  of  them  ?erioiuIy  at 
fault.  There  ta  no  dilference  of  opinion  among  operators  as  to  the 
impi-opricty  of  gonoml  anaesthesia  in  this  relation,  and  especially  in 
lulvanced  cases."  Kocher  recommends  tluit  the  operation  should  1* 
performed  under  local  annestheeiiv,  being  of  opinion  that  n  general 
anaesthetic  sahh  greatly  to  the  danger.  In  3  cases  in  which  ho  operat*^ 
under  general  anaesthesia,  thyi'oidiBm  followed,  2  Iwing  fatal.  I  have  d» 
IwraomU  experience  of  operations  on  exophthalmic  goitre  performed  under 
local  anaesthesia,  and  in  a  recent  vi^it  to  .Swiir.erlajiil  1  was  informed 
that  local  nniuwthesia  is  not  much  in  vogutt  except  with  Kocher.  llmiley, 
who  has  perEormod  partial  :hyroidectomy  in  15  cases,  all  under  a.  gencml 
anaesthetic,  does  not  consider  a  lo<al  anaesthetic  preferable ;  one  of  his 
patients,  however,  died  sudilenly  during  operation.  The  other  14  were 
much  benefited  by  the  opcratidii. 

Were  it  not  for  the  considerable  risk  to  life  from  the  operation,  I 
shoulJ  not  hesitate  to  recommend  it  an  the  motit  ratioiud  and  mitfl 
pnu:tieal  method  of  treatment  of  the  disease.  In  the  milder  forms  there 
is,  however,  a  gooil  prospect  of  i-ccovery  luulcr  medical  treutment,  and 
there  does  not  seem  so  much  more  to  bo  gauied  by  o[icrfLti«n  to  w.irranl 
the  incurring  the  risk  of  a  fatid  result.  The  risk  of  death  frrjm  the 
ojHsration  is  so  high  in  acute  and  severe  cases  as  to  render  it  duuhifiilly 
juaiifiablo,  and  few  surgooiiB  would  be  found  willing  Uj  perform  it.  In 
aeveral  chronic  ciises  in  which  the  tumour  hits  seriously  interfered  with 
the  breatbiug,  or  in  which  other  methods  of  treatment  have  failed,  I  have 
had  partial  thyroidectomy  performed.  In  one,  in  which  the  exophthalmos 
was  extn>m»,  there  was  no  improvement,  whilst  in  others,  in  which  the 
exophthalmos  w:ie  eUght  or  absent,  decided  improvement  followed. 

Another  surgical  method  of  treatment  is  resection  of  the  ccr\-ical 
sympathetic.  This,  however,  appeitrs  to  1«3  attended  with  as  grpjit  ri*k 
to  life  as  thymidoctomy.  Although,  according  to  .laboulay,  if  the 
p.uit>nt  survives  the  operation  good  results  follow,  it  is  difficult  to  under- 
stand how  this  oiteration  can  exercise  a  curative  etfect. 

Ukctok  Mackenzie 
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ii  S73. — 27.  BrwifAS,  C.  IH<  liavduM:  tti>t  Kmnkhfit,  e<nt  Mmuuintphir,  \A-\\-f..  u, 
Wien.  1891,  F.  Ucutitke,  181  pj>. — 28.  Cadiot.  "Gi-avca'  DiaWiW  in  AniniAl  ." 
LniKft.  18Va.  ii.  427.— ;f!'.  CA«i"»r.i.l.,  H.  " On-rloolifd  yoniic  uf  <lravp»'  UUn-asi«," 
Brit.  .Vol.  JoHm.,  1(102,  ii.  1420.— 30.  CAilPllEl.L,  V.  W.  "  Pal»y  of  Kxjnv-wiilar 
Wuwlt«  ill  Ex.  GtiHiT,"  A>n.  J"»rn.  .tttd.  *.,  Pliila..  1901,  vxxviii.  6(1.— 31.  Castrii, 
Ch.  "  Kouctioux  de  la  x'^it''"  tiiyr<Jj'i«-,"  Aun.  lU  la  Hoc.  wiH.-tAir.  dt  iAt^,  IfittS. — 
32.  0ANTII.K5A.  "Kii'ditii  <V1  jrnxxo  rt»iin«lniico,*'  Sprriuuutatt^,  Kin-ii*.-,  ISIH.- - 
■JS.  CBABior,  J.  11.  "Le9  fonuM  rmstes,"  W'«j.  des  h«p.,  Paria,  1&&5  aiirf  IS89.— 
I  m4.  Ciir.Ai>LK.  "  K'iotiliili.  Ciritrt,"  St.  t,'ear^'a  Hotu.  Bep.,  ir.  174,  \v..  SI,  and  ix. 
— 3i.  /(/*«.  Brii.  j/td.  Joiiru.,  ISW),  1.  1ft. —36.  CH«ii:M<H:t>i!«)PF.  "  KiiiHiis,-  dtr 
Scliftaii|:i'ixclmU  auf  dan  Morli.  Baji..'*  Monatecitr,  /.  Wduritf:  n.  HifwH.,  ]l*V7.  v. 
at3.— 3*.  rnviwyr.K.  K.  -  IV-Imt  alinienUre  tflyVosuiie  U-i  Morlme  Basiiluwii," 
HV«.i.  W.M.  «>A..^A.-..  lew,  V.  251,  2B7,  32f..— 3S.  Ci.AIikk,  .1.  M.  "Aruls 
amvi»'Dt»a»c."/;ri'Vi>/A/rrf.-CAir.  Jwwm.,]8S7,l.'>.— 3».  Con  r.v.  "  Moib.  Bus.  iiaHi 
Inlliii-unt,"  DtnUeA.  mff.  It'ch'tge'ir.,  1890.  xvi.  "M,  Ufiti. — 10.  Ci^tiTln,  B.  F. 
'•K»«ialu  nf  .Siirj{i''«l  Trcii!:n*m  .if  Exojih.  Oojtn',"  Am*,  .¥'•l^^,  19<l2. — 11.  I>a  CVwia. 
"Cbii.  Lrcturv  on  Uoitiw."  A'»cr.  Jvutn.  >»'d.  .ft.,  Pliilit..  1W2,  cKSiv.  80. — 12. 
I>lKrLAHir.  "Oedi'iwc  pI  Ualtd.  dc  Rasnl.,"  /torw  inm/.,  ISSS,  Joillut. — 13. 
DiTliiltKrM,  SIax.  £V6^r  Morbus  ftottdomi.  Hasel.  I8W,  pp.  i»2,  3  l'Ii,— 44.  Df.XAtH, 
J,  "  Paili.  u.  Ttwrop.  d.  B*Mid.  Knukt.."  .?t«rAr.  /.  klin.  iltd..  liW3.  siviii.  65.- 
45.  HuVM-nvrxx^.  i.  "NoU-s  un  UravrV  Diw*M,'*  fynnidinnrr.  bukd.,  18»(J.  Ivii. 
195-154. — 19.  Moil.  "801110  PoiiiW  iu  tlic  UUnmisia  an.l  Trr.ti mi-id  of  (iravw.* 
DuMMs"  JJanctt,  IW)&,  li.— 47.  /c/'mi.  "Oa  Soium  of  tlip  Synapt'>ni»  and  Trcai- 
meot  of  fJiwvM'  Uiwam-."  Jfrd.  Chrnn.,  JUiMilii-^lrr,  lUOB.— IS.  iJKrilMos'U,  1). 
.flrf/,  J/«/.  J^awm.,  Iti67.  i.  — 49.  Dri'L\NV.  ".'^yixlmntr  iKLvcdfiuii-n  avw  pxoph- 
Vtladi.;"  Ifiou  nM..  1902,  xsxix-.  IWtf.— 50.  iCl>lll'xi>»,  W.  ■' J'atliflng>'  uf  llravo.' 
Di'CAsr."  Tntna.  I\tth.  Sue,  I.dIh)  .  *lvi.  and  xlvii.--5I.  iittw,  "  Olisrrvalicms  and 
Ell>ehiii«lits  tax  tilt  Paibolouv  of  OrircV  l>i-i«i«,"  .'mtni.  o/fathiJ.  nrul  BtiftrrM., 
E<liul>.  and  Loud.,  U94-IW.  iii'.  488  frOI.  II  plntm.— 52.  Jd^m.  "  Pittiolouy  of  Ex«pli. 
Gmlrf."  trit.  iftd.  Jitwrn.,  1001,  Ii.  773. —S3.  Idem.  "Farther  Observations  on  Tliyniid 
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OUn'i.' Vouc-f.  i'ntK  •tt't  £<i(Uriol..  1902,  riii.  28S.  unA  1907.  tH.  101.— M  Utm. 
"Tn-rttnieMtof  (itiives*  DJat^isB  with  Miik  -^f  Tlij-ii>iiiIi!rs(Jo»Ii,"ixi««/.  J90S,  i.  YJT.— 
Sy   Kiiitirii,  K.     "Klin,  iititt  »niU)nt,  Hritr.  tnr  Konutiiias  iltw  Morb.    Ua^.,"  Brtir. 

I,  iVi'm,   (,'AiV.,  IBOO,  W 5(1.    Ei'l.KSnrKn,  A.      ZUtnUfH*  H<tmlb.,l^7!:^^'.     Iitfti^ 

♦*  Ui'ber  Afttaaie-Abui«  bei  Basedow'sciicr  Knnkhcit,"  SrHm!.  CfnlmW.,  Leftoix, 
1890,  ix.  706-710.— 3R.  /(/r«i.  "  Baaed ow'mIkj  Kraiikhcit  un<i  StliiliMniwj," /VbW* 
iF»«/.  'KcAwjfAr.,  1894,  XX.  rS9-7iJ.— 59.  /rfom.  "Ziir  Anuthvroi'liubithan'ilonft" 
e,ri.  llin.  ll>hn»rAr.,im^,  0<:U— (JO.  FARNf.n,  E.  '■  BvtUnge  /ur  j<*thMlotfiMbeli 
Anatoniin  <)«tt  Morbus  BAHnilowii  luit  liesontlei-L-i*  B(!riiclc!iichtigiin^  (Irr  SlitiniA.  .'IreL 
/.  pn'A.  J""/.,  Borl..  l^W,  cxliii.  &Oi)-74,  1  i»Ut«.— «1.  KlLEUNR.  "Zur  I'»thogR»eM 
d«r  Bw"!.  Kr«ukheit,"  Sitz-Ifrr,  lUr  ii«y«,-»vrf.  Jwc  ;«  Erutny^Tt.  187i>. — 4£. 
FlSLAVcos,  J.  "Oh  I'^ralysui  of  Third  Nurve  in  Gnrm'  DIwjmiij,"  Bntia,  lUW,  U. 
583, — IW.  FlajasI,  G.  CoUti.  ti'  rtt^rv.  <  ri/tfu.  lii  rlrirufp.,  TU»tit,  1402.— 4t. 
F«wr.  A.  W.  "Gr«vo»'  Di»«nwo,'  MtnuiL  Cf'in..  PIuIbO.,  1892,  iu-I  6,157-75,— 
85.  f-VwrEit,  X,  B.  "  >Iyxf>(;(lfiiiA  r<>lloviiig  Ksniih.  Goitri-,"  .4m.  Jvum.  MerL  Sc, 
rhi!..  liWfi,  exxix.  606.-66.  FoxwEix.  A.  "A  Cami  of  Ac-uUr  Oravco'  Di»ea>te  with 
i:a  ilorlii'l  An-iloiny,"  /iniu,  IS97,  Ixxix.  37". — B7.  Fin^Bl^  T.  R  "A  C*m  rf 
Ex<q>b.  tiollie  Oiiemtnl  oii  in  1S77,"  Ktlii*.  ifal.  Jutm*.,  ISSf,  xitii.  317.— «*. 
FiiiPESBKK'i,  P.  "A  C-»**  of  Exophtltftlmio  G«itr»<.  with  Mrtnocultr  8yiii[*U)iitB  uti 
t'liiUleral  ThjToid  Hv|ii-rln)iiiiy,''  .Ve,i.  fUc.  N.V..  1S»5.  xlvlii.  46--I9.— «!, 
FmriilfriM.  '•Uglier  llaui-rnrfol^  nnrii  oparitiver  Btliatidliiii^  (lea  Moili.  Bmk,' 
A/\-h.  f.  k-iift-Chif.,  IW-i,  Ixxvii.  917. — 70.  VriwT,  A.  "  Bcim-rkiingeii  tnm  Morbiu 
Ituedowii,"  DmUdtc  i/uJ.  iFeftaseJtr.,  18fl5,  sxi.  335. — 71.  (JAi'ilKK,  L,  "  Alyi- 
De(l<>nie  et  goltn-  <?soj)h,"  Jiff,  de  U  Snisar  Hoir,.,  189S,  sviii,  C2.'j.— 7Z  t^LitUAiU'r,  C 
*'  Ueber  knakhaltc  PiiUatloovii  bet  SchliDiKunralitghoit  der  A<>rT4-nk!s[>|iea  und  bu 
llOMrcion-'Bcliflr  Krsiiktiuit,"  ChnrUt-A'M.,  Brrlio,  IStKf,  xriii.  :j43-1H. — 73.  Idtwt, 
"  L'etier  das  Vcr)iii.lu:a  Upt  KorpRrartvrieii  bt-i  Basulow'scber  Kntokheit."  JiiU,  a.  d. 
Ortnvftl.  rf,  J/i«/.  M.  CAiV.,  J«iw,  1896,  i.  13»-I$8.— 7-1.  Oetzuwa.  *•  I'tiet  dl* 
ttlami-  p«rathyroiJ."  I'ircJt.  Anh.,  IW",  clxxxviii,— 7i>.  CJikrke.  "Di'.-rBrBiitUne  mi4 
llyji^rtruphip  'lor  Tliyinuitlniw  bej  Basodow.  Krntikht."  MUnrJi.  irusl.  fyek^mitr., 
IwOr,  16. — 76.  OlovASKLi-i,  O.  "Coiitrilmto  nil*  HiDtamatnlogiA  p  ciini  «Ib1  »iorl>i 
>Il  lU!.e.i.,.w,*'  Onzi.  m<d.  </i  J^Pia.  I8«,  ii.  289,  313,  337.  S<J«.— 77.  QttT.  E. 
"PjilioloKV  of  Exupli.  Coitrp,"  Brit.  Med.  Joura..  1901,  ii.  771.- 78.  fi<n<iiia,  W. 
"  Ziu  S«ruiubcliAiidluiig  (]er  Basedow.  Kmiklit.,  JVuicA.  puii.  frcAnwAr.,  1902,  tsix. 
20. — 79.  Wm/i.  AV  /t'lfniiiw.  \'riini/il.  Hmi  lAre  KfhatuUuaif,  Munrlirti.  IWH.— 
80.  LJimiiHAiir.  J.  F.  "  Exo|ili.  I)nilm  wiili  EaUr{{^mKiit  of  T^lVllJlI^"  Ttttn*.  Ptuk. 
S-<f.,  Loiml..  1871.  XXV,  2411.— SI.  Gkakfe.  A.  r.  "  UL-mcrkuugeii  utxT  ExupliUu  ruit 
StrMtoa  mid  Hi-mlcitJ-Mi,"  Areh. /.  Ophtk.,  1857,  iii.  '/78.  —  ^'J,  /'/f.".  "  Uebet 
liasMlow.  Ktankht,,"  l>t\tKhf  KJi«.  18(H,  N'n.  16.— R8.  (Iiiavks.  *■  Iy«-lnre*,"  LomL 
3tfl.  timt  .•fury,  JctHm.,  IS35. — 81.  GKCKxriELu,  W,  S.  "On  »««iie  Di*Mw^  '•f  th* 
TJiyroid  OUnd."  JS.it.  J/W.  yoiwi.,    ISO-t.  ii.— 85.  (IrTTMAXX,   1*.     "I'l  I- 

8trinii«^i'rAii»>'')i   hr-j    Ba*eilaw'wlt»r   Kr&nkhxit  iind  H'iiir  diaijncMticlif   I 
iMutA-Ar  •H^L  ;iVJi«..,Ar..  1S9:1,  xi*.  254.-86.  /(fc-oi.    •'H«*i^^l.  Kiaukht..'  i* 

ilail-Kneyki.,  18S0,   li.  15.— S7.   Hailiks,  J.  I).      "Oil  Ui>er«tiu^  on   tin-  f 

Exi)i>li.  Coitru,"  Hril.  Mr/t.  Jmirn.,  16dl,  i.  1076.—  6&.  HAU-rr.p.r.     "TJiv  "jr 

for  Ex'>|'!jlbrilnik  <>iitr«,"  Ant.  Sury..  Vhiln..  :?05.  xUi.  33. — 89.  U'ektorsi.  L. 
"HviJorplMtip  PrnubtDikt  Thymus  in  KxojilitliAlmiG  Coiire,"  Intemat.  Utii.  IfAf., 
I'hiUd..  18115-06.  iv.  !.U,  504.  — KO.  Hkiiiiuaxx.  ••  Zittern  der  IMer  l*i  Bai^U«w*- 
•clivr  Kraiiklit.,"  Jnhresh,  rlcr  MkA.  jI/ih.  ;«  Urtiiitn.  188^.-^91.  niNHllKl.\ViHii>.  J, 
"Enojdi.  (I«>itns  with  IJnilalpral  Vlye  8yiiii»toms,"  ^n'lt,  Mai.  Jimm.,  1898,  i, — Ml 
HiUM'llliKU<;,  L,  "  Ui'lirr  .lie  Ba^t'dowVlic  Kraiiklieit  ;  liiRtoriwIi-bjillM-be  Stmlir," 
tr,r„c,-  A'liuil,  IS94,  xs.  IMt.  2-3,  15-py.— y^.  liiiiWML,  J.  A.  "  BawJ.  KrankbL 
mil  Myxixjj.,"  HVci,  Uin.  IffAnwIir.,  1900,  xiii.  27.— 8*.  Wi*in,  "  [>ii  alitDvaun 
Glvkimirin  boim  Mnrb.  B»j*«d.."  Jnhrh.f.  J^ticfi..  1902.  xxii.  IW. — 95.  HopiUrKU.  U 
"TyjiiM-'lio  AtliMiidUiriiuffcci  \>r\  Mvrt>.  Bated.,"  MHlfiv\l,  a.  d.  OrtHi-jeb.  d.  Med.  «. 
Ckif.,  11W:|,  si,  It.W.  -98.  r  HiiiT.  I>  Vas.  "  Morlitix  lUstduwii  :  v*n  gMthuluxtac-far 
Khrii'ki'iMitir."  jW.^rr/,  7'i>/«fAr.  r.  f^rw.U-.,  Anisl..  ISM.  2  R,  STxi  j.t  1.  7i:t-31. — 
97.  H'lMiditKX.  I.  '■  TeWr  VerkmicliPiiin^t  mid  Laii^uwtLkMbuiii  Iwi  Mi>r''.  ItuMl." 
FortKiiT.  der  Mnl..  IMUt,  xxlv.  Ji.  — 9S.  Homcn,  K.  A.  "  K'itrii}^  riir  .^ymjiUxiiatolof^ 
d«  Morbut  Itaanlnwii."  Xtartd,  I'rMralht.,  \^\pi.,  I.S92,  xl.  4 27- IS*. --W*.  H>jIi*LEY. 
V.  "On  th*  Pl.y*.  and  Patb.  oX  th*  Thyroid  GUud,"  Bril.  Utd.  Jo*rn..  IS&lI.  ii.— 
lOD.  Hrneir,  A.      "  2ur  fiyntitC  u.  IVtliogencse  de»  Uorb.  Bum)./'  DtvUA.    nud. 
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It'ekiutAr.,  1888,  xiv.  34.-101.  OrrRAiLir.  "  Lm  crU»«  d'unMigritMinrat  A*ua  1» 
gmtrv  txo{'bu\miiraet"  Jiee.  /rrat.  J.  trai;  d,  fM.,  P»i.,  1890,  liii.  107.— 102. 
HiMi'intY,  L,  '•ThH  r*rniliyroiil  (ilAinU  in  flr^vrs*  Di!t(v»»i!,"  Lanett,  16M,  ii.— 
IW,  Uvi't:,  J.  N.  "Tlir  iK-niiatOMS'i  ID  ExojJi.  Ooitrc,"  TiQMi.  AiHtr,  l*'-r>not. 
Afx.,  Chiea^,  1303.  150, — 1(H.  Jaboilay.  '' Lc  tniUMiirut  <lu  Knltni  i!Xo}>lital- 
miqax  l«r  i'eiotlivroi'exie,"  MM.  •tu*l.,  Faris,  18fl4,  v.  276.— IW.  Idtm,  Likiu  hi/«I., 
Muvh  Hii'l  M>iy'l8»«,  mill  Fi-b.  IttV?.  — 108.  JoprKav,  A.  "Ttaitemviit  <lii  u<>itr» 
BSOpliUlmtqap,  t'ni'-n  mt-t..  iUriis  19&2,  3  a.  liii.  419.  473.— 107.  Jdfui.  "Xulitra 
«t  mit4.<[urnt  du  gviitre  oxophulmiqui?."  Pregrta  werf.  Paris,  1&»3,  2  *rr,  xviii. 
«i7-90  ;  1»V4,  2  M-r.  xik.  61.  14^,  -Jo:!.  2li.— 10&  JopFimr,  A.,  it  C  Achakd. 
*'C(muil>atiou  a  rnuutoiiiiv  ]>aL)ioloi[t4uu  <]c  U  malndir  do  Buw^om,"  AfxA.  Jf  mid. 
nftf.  ttifasutt.  path.,  I'aris.,  I*&3."v.  M>7-«25.-  109.  Jt<l{yi«lox,  G.  V.  "ClimMil 
lUmarki  on  Exo]>tilliitliiiiG  Ooitrc,  witli  Sf>rci*l  Bcfcr«iic«  to  ilk  2i04>iblo  XtiolojQr," 
L-iuyl.  ISftt,  a.  11'JIU2.1.  — 110.  KaKI-KR.  O.  "l>i<:  I'ullli'l.  il.  Tlit^I«|i.  der  B1U9]. 
Knnklic.,'  Iiiirriuir.  h'l'n.  /.'mu(/«cA'h»,  IsftO.— 111.  KlSMriir.  V.  ■'Tlic  Tltwiry 
of  tlie  Orifjin  of  Cnire»'  DU(>s««  ;  wfitli  ilJi  Beanng  on  ihu  Surgicul  Treatincnt  of  tlio 
i>i»»u<>,'  .Uti.  iUr.,  N.V..  ISW.  Xli.\.  5il.i48.— Ill  KnrHEJi,  A.  "  Uobtr  Mutb. 
B«-."l,'*  MUlkcil.  n.  d.  artn^h.  A.  Mtd.  u.  C**|V.,  100'>,  ix.  —113.  KiirHF.R,  T. 
"Bwriclit  hbcr  *rrftoro  aJO  Kroj-fcxttirii.,"  C^rf.-BK  /tir t(Atfrhcr  AcrzU,  1^9,  x\x. — 
111.  IittiH.  "We  Sc)ulildrt^!>«iifu»ctioo,"  Corr.-Bl.  j'iir  Khraiitr  Acrit^  18P6,  xxw — 
ILV  U^.A.  ••  FuihoURy  of  Tt.yr«.id  Olttii.I,"  llril.  .U<d.  Ji/ur.i.,  1I>0«,  i.  1261.— Il«. 
Korr.  Kr,  "  D«ti\<.-rnia  Mia  li'olicniUuU  tU-  [ftiilit,"  HtV-  Miti  tit  la  Siii*n.  lUu^.,  189", 
xvii.  311.].  — 117.  KliAt'N  \'ii.  "  L'cIkt  diu  Kn)[>rlii!r£."  H'trn.  Uin.  IfVAitA'Ar.,  1!<9P, 
ail.— 118-  Kmi^riiAU,  V.  "  MoHnia  HaiM-ilowii  Lri  etaem  zwnlljaliriupu  lladclieti  niiij 
4«««cD  31'ltlrr."  Hfrl.  klin,  H'thnKhr,,  l»»a.  XXX.  ^r-O-Wi— 119.  KlHNrilASS.  W. 
"L'tbrrdic  Bvluiidliiiig  d«s  Mnrl>.  Biww-d.  niit  KodFigen,"  JViliidk  wvl.  IVdinKhr,, 
1901.  Ii. — liO.  LANiisriiuM,  J.  r<-^  Mori.  Kaird.  ritu:  cMrurg.  tiiui  aiuiUim.  Stntiie, 
Sf  '  '  1907,  IS*.  — 121.  hxsz.  0,  "Zur  Schilddni»i-nlli«r»i.ie  den  Krojtfw." 
'  .' sd,t(Ki:er  A<rUf,  1895.  )LXV.--12a.  /'/imt.   "■Klu  ViuTwltUgKiirdinlcliMlien 

lit  1.-...  ,.:..,>;  BaiihI.  Knuiktr,"  Con:  lit.  ftir  n-hH-eixn-  Acrxle,  1699,  xxix.  12S.  Jdtm. 
"  Wciitffv  jliithcil.  liWr  Arrollicnvji.  BL-linndliing  dc*  Morh.  IWral."  .VunM.  wiivf. 
Weknafkr.,  1903,  i.— 124.  LAWFOIiti,  .1.  B.  "  RcTOVCrv  (rwm  Oravi-s'  OiHwuw,"  Uril. 
Mf't.  Jc'Jirvi..Ms9f>,  ii.  960.— 125.  I,>wi.  "  NciW  on  fHstory  of  Esr)[.h.  (Initrr,"  5(. 
Jli'iih,  J/otp.  iUp..  Itt&J.  xriii.  7.-12(1.  Lembke.  F.  "  W^,  »ir  von  der  cKiriirgi^chvu 
BrlisU'Uiiti^  Jen  Morbus  lUx'dnwii  /u  rinnrtrli  ha)«ii,"  licttiKiie  mnl.  tfchmehr,, 
1894,  XX.  Swu-^tl.  -127.  /(/<•»(.  "U«bfr  <-hinirgi.irhe  HihuiiHliiiiff  dcji  Moilmi 
[iAs#>l(iwii,"  IhiilMhf  iiiftl.  ft\/tH»ctir..  1S91.  xvii.  J7. — IVS.  Wtm.  "  \Vciltri-a  iiWr 
dio  rhiriirjfinclic  Bi;hAndliliigdc&  Moibaii  Busedowii,"  iMtilttKr  tntti.  llrhuiekr.,  1892, 
m'tii.  'j:}0.-  -l'.;!!.  /</r>>i.  "  Ueber  Knilidiitguitou  imd  Th^iiriii  dns  Morbus  listed ikw i  1, " 
M»Htfu».  iu«J-  HVAH».^r.,  I.SIIO,  xUii.  Sa-l-38«.  — 130,  LeyheX.  "Url-ir  OrgAn- 
Uu>ra]>t»  l«et  3lorl..  Buwd.,  "  Mfd,  Klin.,  1904,  i.  1.  —  1.11.  >lA'CAtLt>i,  W.  O. 
^Bl««iik  Uytutyiic  S*rii  fi.r  Tliyruid  and  Hi^nitlivroid," -IMf.  .\Vi«,  N.V.,  1903,  OrL 
■L — 131!.  I'hm.  ■■  Taiholvif.  AtiAlomy  "f  Kxyi>li,  tioiire,"  J-ifini  Uv/'iin»  Jftfji.  Hitll., 
lfO,'>.  xvi. — 133,  Ma<.KEN£IL,  HtA  lull.  "Cliuical  Lr^;!,  uii  (iriiVL-s'  i>uitn«i-,'  Laneett 
Ejindoii,  iL  1890.  545  and  601.— 13*.  IdnA.  "Ou  OiJciua  in  liravcs'  Diswise,"  JCdin. 
Mtil.  Joum.,  1897,  U.».  i.  401-JlO.— 13&.  Idtm.  ■' TrvatiDi^nl  of  OrnviV  Piiriufr," 
A-ii.  J-nrn.  Mai.  .'M.,  Pliila..  1897.  cxuL  132.-138.  /</.-wi.  ■'Ou  Oraics  Di»Ba)»«," 
Tin'.  Jtfi'ii.  J"urA.,  1905,  ii.  1077. — 137.  /dfui.  "Cltliir-al  Iicctnivoii  Orait^»' I>i!iiwae," 
CUh.  J"tirHt\l,  l;>07,  XXXI.  33,— lyw.  IdtM.  mXiA  ElfMrNIm,  W.  "Tho  Caitu  of 
On»vi-«'  l*t>"AM!  HiUi  IViitinti'iit  Tbyinao."  Tran*.  I'ulh.  Sor.,  iMWi^Ju,  1M>7.  .vlvui. 
195.  1:-'  M  "iMK  Lf.vy,  a.  "  L'llxT  dm  r<K|iirnt.  CJaKiKwdwl  untcr  di-tn  K!ntltwt<e 
dtf  Ti  Hrrlin.  tUn.  n'fhnarhr..  I89&,  sxxil  ay.— HO.  ItUm.     "UliU-WipK 

euf  S.  I,  1    Krajfc."  Zlsiir.  /.  IHh,  MtJ.,  1*97.  2'!lt.— 141.   Manmikim,   1'.     fJrr 

Morbus  lJi.iu.ni<,sotfrnannl^  Marlins  lUiKdmcif.  lirrl.  1S91.  A.  HirsrbiiJild,  lPi2  jt]i,, 
2}>]atr«.  — 1*2.  Ma  I','  IB.  "  fas  Wmi-ii  itn')dt>'Bchaiidluii|;di>r  BA!.»«lo«'scbfi:  Kmiik- 
Iieil,"  H'itA.  1H11I.  fl'-'JiHfCAf..  IS9:t,  xliii.  »2i.,  871,  tfIS,  9^1. —  U3.  MaUIU  i\  "  Sur 
1*  nktiirc  de  la  iimUdir  d-'  lU-tiilovt,"  ItuU.  tt  m/m.  .'iinr.  MtJ.  d^n  kJip.  tit  I'arif,  l&tt4, 
3  •.'■r.  xi.  13'i-13:n  Mtro-H  ,nul..  Pin.,  ISiM,  v.  j;,— H4.  /rfcu..  Thint  de  f\iri$, 
1838.  — 145.  Iiirm.  ".Malad.  dr  lta^«<l.  i-t  )(i>iiK-  luiHrd'mir,  "  /tW.  nturul,,  1^ft7.  r.  8, 
~1)1.— U(>.  MamkHAU.  "  AKV-i^tioii  or  H (art  wiih  Kular^M  Tbyn>i'l  luid  Tliymuii 
lilAudi  antl  I'roiuiiivrice  of  [Ik<  £y«»,"  Tr^tn^,  I'aih.  Sv<.,  Ljiidon,  It^&S,  ix.  163. — 1(7. 
Mabiin,  a.  V.     " SiKoiboiUK-o  of  ionic  tCnJargcuicuts  of  the  Tliyroid  UUod,"  Br^ 
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Mmi.   Jouri*,.  190(1.   ii.   «91.— US.  Mavpe,  A.     "CriPM  of  tlie  IHywar*  Tnrt  to 

Gnxtb  Dmease,"  Pmetitionrr.huniion,  1891.  xlvii.  I95-197.  — 1-19.  Hcm.      "Opdi^maiii 
Unrei'    Disc«»,"    I'/nffitioner,    Lnudon,    ISPl,    slvii.    401-40S. — 160.    Idfia       "  Ntti- 
C«m:«  of  GmvvH    Di-x-tuii'  ;  0[>iillinliiioj)1*-{{ia  :  Reni.krkii    oil    the   Lid-tfiui-'     ' 
Jlnrth.  m*p.  iUp.,  Urndtm.  l>'iH.  xxvii.  lia-liS.— 161.  W*ni.     "A  C»ae  • 
nifiitlcgis,  wiili  OnivcV  iJiftrdnc,"  Ilmiu.  Loiidioii,   1892,    xv.    121-123.  —  i.'-i    /■i>«. 
"  Tremor  In  Cuavus*  l>i!ir*iM<,"  Jimui,  l»ii'!on.  IWV.  xv.  421-4;H).—1&3.    Wcm.      "SMnv 
Jtirti  Clinical  l'»iiiT.-iiii<Ir»\i!.r'  Itisim.-w,''  fit.  JUtrtii.  Hutji.  Hty.,  Loudon,  1893,  11:1.  l"-! 
188. — ifr*.  liteitt.    "On  Exoiititliuliiik-floitrr," ^Brrti^^  l.(>ntlitii,  1894,  YviL  21' 
/dbiN.     "Periplipr*!  N*iiritui  in  ExopliihuUnic   Coitrp,"  ihid.  226-3I.— 
"(Jravea*   DisOiwc,'*  Tm^is.  Med.   .Vcc,   ISll-l,  xvii,   12-31. — UtJ.  J-Um, 
GfJivp*"  ni*»ui!te,"  /(«"/,  i^rt/.  .Mi(r.i.,  IxiTKiiiti,  1«9^,  1.  WW.— 1.^8.    Meui.     "  N 
Treatment  of  Ornvi-*'  UU<-AKil>y  Tlijiiiui  OUiid."  />nuv/,  I/>iii)vn,  ISftt,  ii.  1.  .. -x  im 
/({eiH.    "McntMl  OtuDgcs  ID  Gravfs'  DiiiBaAt.-,"  Jcvi-nat v/ .Vrntol  Sftenr-:,  LomloD.  1$94. 
x\i\.  27-31.— IfiO.  SIayo,  C.  H.     "  Th)Tt>idcpwmv  for  Exo|'li.  t^iiw,  biLsrd  npon  FtirtT 
Oit'-f  Mir  *  CtuM,"  SM.  Hft., 'S.\.,  IS'tM,  Ixrt.   19.— 161.  MiKfLIcx,  J.     "Uebcrdje 
[^Hirurjf.  bcbBDdlaufji'Jvr  BaH«<l.  Kmuklit.,"  JSrrl.  jHi'h.  H'tAii*:Vir..  18W,  xxxii.  !».— 
182.   Mll.LAlili,  \'.     "  Den  (i«Hlt-m4^H  tlaii»  In  m&lwli«  de  Basmluw.,"  Thhidr  i'  '  "K 

— 163.  MOiiiV^,  P.  J.     "rehordii-  B*9«'ioiT*K:ho  Krinfclieii," /VwVvAt  Z  '_ 

A'wnrji/KiM-.  Lcilttig.  1S91.  i.  ^00■^^■l.— Ifll.  Wf»«.  />i<  £nwrf'"."VAr  A'-""*'"->(, 
arfif*  yii'^t  Widii,  lUOfi.— ItfE.  litem.  "Ui-|*r  InguffirioiiJ!  ilcr  <.'.jnv<rg.  l""i  U'lrU. 
Bftw-d.,"  CtntralU.  J.  S'myvU.,  U'i|i*ig,  \$H,  ix.  12 :  Sfuroh  llrilrv<.^,  I&95.  iv.  lOB. 
— 1««.  Wcffi,  "  IJelwr  SiTUHik-Iiandlgua."  .WMrw/.  Cen/ra/&/..  L«iji*ig.  1901,  m.  lOM. 
— llJ".  /(/fi«.  "Cdlu-r  diw  AnUtJiyrmdin,"  Miinrh.  iueil.  Wthnafhr..  IW):!,  1.  MS, 
litft.  "UebflrciDB  riith*rlharte  OriwcnfrkniiiWiidj;."  J/wwA.  ""rf.  llVAn. 
3S. — lOV  MoKTOiMKKiK,  it.     "A  C«M>  of  Exo|ilitUaJtiiic  Goitre,  i*tMliii)j  I '  \- 

.Suddf-n  Pnw.iiiri' «ii  tlie  TraiOiiMi,"    /^irtraX,   Ififll,   i.    30fl.--170.   Ml'i.l.Kli,    r.  iw-it- 

rajic  iLiir  KiMiutnli*  drr  Bivv4f>wVb''ii   Kr^Bkhcit,"   fhinaffo*  Affh.  /.  klin.   iPfL, 
Li'ii'/ix.  !a?;i-Pa,  IL  aas-iri— in.   ihl;H.iY.  O.  B.     "Tliyroid  S.fvrtlioii  A»  »  Fajctor 
In  llvoi-hthaliiiio    (Joltre.''    £re**f,    ISM,    ii.   117"  ■  11*9.— 172.    Mem.      "Clinlrat 
SyiHitwiii*,  oto,,  of  12i>  CfttfJt  of  Kxo|)h.  Goiirp,"  Mtd.-Chir.   Tntnt.,  Ixindon,  1>05, 
l.\xx»i.    UL— 173.  Idem.      "On  Exupli.   lioitro  »nd  iu  Tr«»Ii»ent."  Jfrit.  Mn4, 
JoitrH,,    ^^K)^,   it    124.'».— 174.    NKruASN.     "  Borielu   iilier  eiiir   Stnimrktuiiue   ha 
Moiii.    BtL— «i.."    /Vm(«cA-    i'"rf.    ire;.i.»fAA,    ISW),  xix.  S.'M.— 17;'-  OvATr.KuricHElL 
"Ziir  A«lioloi{ic  iit>a  Jl-irl..  Uiu*^.,"  il'ioi.  utal.  t'rtase,  1S8I,  j.xv.  330,-170.   OrfEV- 
Kri«,  H.    "  l'i(piiuiilirn Kf;  l»--i  Ba^ed.  Kratikhr.."  J>ii/*:A.  mtd.  WcJittarlir.,  ISSft,  »iT. 
3&. — 177.  Oi^LCit,  \V.     ''All  Aciiio  Myx<wliMtiiitoui»  CoodlUon  orctirhcc  in  Goitt*,'* 
Johns  UoyiiiiM  ll'Sff.  Jiuit.,  \S9'i,  iii.  2*1.-178.  Osw'.\l.i<,  A.      "  Dvt  uiork    B^m"*..  fin 
Licht«  der  iiQUcreu  es[»erimynt,  chcm.  wiid  klin.  Forwhmi^;.,"  Jf'iVw.  ktin.   .'i 
1905,  xix.  87.-171*.  PAH.'.LEit.  H.     "  Erfaliriiagep  UWr  die  Bii?^o«-"achf  K 
DeniMht  ZlKhr./.  ytrvtiifi..  U-i]izi>;,  ISiUPf.,  vi.  210-230.^150.  Wrt«.     -  1. 
.P«th.dorB«a«l.'Kriiikb(it.  '.WtV/A*i7.rt../. ';rvttifff'/>..lflOr.,  xiv.  .^30.  -181.  V 
"  A  C«*o  of  Omvi'i*'  DiwiiMi  in  nliiirli  Drndyctnilin  lia-i  Siijiervi'iird,"  Tr-'nv  ' 
Lon'ivii.  ISP)},  xxsi.  30&.  — 19^.  lUetn.    "  Myxrjoclottiii  B»|HTVPuitig  i>ii  Gnv.'H'  Itiavc 
rran*.  C/iV  AV.,  Londnu.  1(W)0,  nxsiii.  1S9.— 183.  PniLifi',  A.     "Kriiiwh-  Dnrxt   _ 
luuil  d«r  iii-mTpu  Thoomn  der  li»*<rJciw'!K'heu  Kratiklicit,"  Alhj.  ttml.  Crntr.-Zlm^tt 
Hr^Tjt^  1891.  Ixiii.   4i7,    I8»,  -l.^l.  -111:!.  r.Dj.— Ihl,   Pisaxi.  I-A«br.F.ro.     Iirila  latMi- 
atnlia  itrunuiM   ts^^finhHu-a,   .SfrtdrlU,  1891,  P.  S*!viiii,  40  i.ji.— 1S15.  PkIbuam.  A 
"Zur  Progiiiwc  d.-*  M^rltin  BAM^owii."  H'.Vh,  kli*.  JluH-l*.-knu.  1^9!..  is.  689-92.  - 

IWJ.   lUrm.     ■' Mx^fioviixhi!  Knnkhat,"  hvy.  vini.  frirAw»-Ar.,  ISS2.  vii.  I.W 1S7. 

I*l'TXAM,  J.  J.  "Tlw  Tn.'atiiii-»t  of  Oravfn'  Dt»i-A-«  bv  Tlivroiii««tou»y,"  ynwDt.  «^ 
jVertviiM  ami  MtHlnl  Ww^iu-.  3J.V.,  1S«.^,  xx,  799-821.— 1*6S.  /rfr<«.  •'  P»lbdlM(E\  swl 
Twit iiieut  of  (irnves"  DinuAsc,"  Braiti,  Londou,  lfi94,  svii.  214-2?.  —189.  Hrm^ 
■■Tl.ynii'l  KuMliiip."  AMer.  Joiin.  ife^l.  Sa,  PbiU.,  cvi.  I«-H.S.— 190.  Rrhs".  I. 
"UpWr  Morlui^  Bii^don-ii,"  f)futtrf>f  wf/t.  U'rhnKjir.,  1S94,  ix.  2«r>.«7.— 191.  Dr 
Uiozt.  E.  "Sill  Rutro  vfyfltbuivQ,"  la/ornM  mfd.,  >'«f»oh,  1«S2,  viii.  |.t.  3,  7S5, 
747,  7.')C— 192.  Rp.vjiu.vu.  E.  "  lloltro  csopli.  ;  iiiort  'In  Iwnl  dc  15  jours,"  Suit.  Sm. 
anat..  I'nri*.  I(t9.'5,  4t6.~193.  Rir.nrL,  B.  *' Chiriirtn-cbc  Rpbajidlunit  der  B«m- 
daw'aubi-n  Kranklieit,"  Hondb,  it.  gfite.  Themy.  imii-r,  AV.imIA,,  .k'Ha,  139ft,  v.  %  TVjL. 
&31-&47.— U>4.  KiK'KWKLi:.  A.  D.  "Tbc  TreBtnii-nt  of  £\o|>btliii]ti>tc  Goitre.  Ihum) 
on  FortV'KivB  Conwi-mivp  Cast".,"  Mrd.  Jitt.,  N.Y.,  IS93,  x)iv.  J17.420.— IS.V  Ri'mr.*. 
"Eiu  1^*11  vuu  Mt>rb.  ItiuttTd.  Wi  eiut-r  Kob,"   Brrirht.  iilKr  da»  Per«rti>unr«nt   i« 
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K-Miyrtieft  SkteAtt:*  f.  d,  J«Ar.  imtO,  1S91.— IWl.  Korx.  *'  Ovmaniues  HUr  US 
oiKntJoti*  du  goitre,  FctlAjir.  /Or  TAAof,  A'wAcr.  Wip-slmdm.  HWl.-  W7.  Savagk, 
O.  H,  "Eto[iTttli«Iniir  (Jwitrc  with  M.  ntal  Dijionlpr,"  Ihnjs  J/o.m.  Jirp.,  t8S3,  sxvi. 
ai.—Iftft.  SriiriTES.  "Ziif  Autithyreoidiu-HeliMidlung,"  MjhA.  u.tt/.  It'^hntthr., 
\W2,  xlix.  aO.  — im.  S<'Hn-|Ui|ii:M>ri:K.  "  Eiii  Full  tod  Mtirk  lU.-«t.  >«•  i  «iiietii  3^ 
>hrigen  Kind.-."  All'j.  lur.l.  CfntralxU.,  1493.  «2.  —  200.  811ARKEV.  R.  J.  "On 
(:i«t.-ri>'ft  Lwl-diun,'"  TfVfH*.  W/^M.  St>c.  I'uUui Kiii'jdtmi.  LuR-ion,  1890-JiI,  xj.  204-211.— 
aoi.  jiOLUKlu.  '*  llaiMil.  Kruikh.  u.  jayciiLwliu  SUtviw^,"  AU\i.  Ztithr.  f.  Ity^hint., 
Hfrlin,  IS'O,  sxri>.— 2i>2.  Soi.i.ip.n,  P.  ••  MaIacIIo  tir  B*-«I'>w  «v<v  luvsrtwl^ine,"  Rev. 
*l4  '•>('/.,  ?)iri«,  1491.  XI.  lOOO-lOl^.— 203.  SrR.S[>Kii.  J.  K.  "On  ]Viiil»  of  Allitiity 
Nrtwwn  Kli«umatoid  Artbritifi,  [^x^omotor  AUxy,  wiU  Ksophtliulniii;  tictitre,"  £rU. 
Mtd.  JoHiTt.,  1S91,  i.  IieO-1171.— 204.  Rtaiik.  31.  AiXKs.  "On  the  Nature  and 
Twntnwni  of  Exo|>htli»Iinic  (ioilrv  sud  Treatment  by  ThjTi^ideoioroy."  Mrd.  iWwn, 
l.«9(I,  Uviii.  I'il.— ;!0&.  SrrouAKK,  K.  "  Znr  llrliiuhlluiig  dia  MorK  HosmI.  aiit 
K«'iil^*r>ii  Stnihlen,"  ll'ifn.  llin.  IKcA>urJl>-.,  IWW,  six.  —  20*.  Stkimxi  Unf.il,  M, 
**  I'rlnT 'Iak  jflrU'luwitixt:  Vvrkonimm  vuii  M<'rbuK  Baceduwii  iiiut  ToUinin  l>>'i  cmein 
In'liviiiiiuiii,"  H't-'tii-r  khm.  H'ekiueHr.,  18M.  xx.  (t-8.— 207.  STTWAitT,  Sii  T. 
OiLviM>FK,  dtxi  G,  A.  tiiBiM.>K.  "  Bulbtf  Loidons  in  Gmrm'  Dimuum  :  •  CoiilriliiitioB 
to  the  Morbid  Annlorwy  of  ExwpKtlinlmk  t;<)itw."  EJi».  ilinp.  Jlrp.,  1S94.  ii.  275-82, 
1  pUti!.-  'JOS.  /tlcm,  "Clini'-ai  Xotn  wii  llrnvw'  DiMi*w."  Eitin.  ffotji.  Jlej:,  I.S9S, 
L  lsr-22(>,  1  pint*.— aoo.  Taymju.  E,  W.  ■■  Kxopli.  r.oitrn  <iiiil  Frglit." /fiiif.  MM, 
MH.I  Sufii.  Joufn.,  liKJI.  oxliv.  428.-210.  TboMPsos.  (tlLMA.V.  "A  Cliiiicul  StlMly 
.if  ■:■  '  •  r-isuB  orKsiij.li.  (^itTc,"  Jt/ur.  Juifra.  Mtd.  Sr.,  I'hibi.,  IM*!,  oxxAii.— 211. 
'•  > ,  It-     *'  Traitrnn-nt  dii  guilff  <-xnphtAlmViii»  [i*r  1*  rnrii'li»«t!Oii,"  (Inz.  dt* 

'■■■■  -.   l^dl,  Mr,— 212.   VoLKKL.  AlH>Ly.      CrUr  ciiiwi'/t^K  £j-../»A/A<i/.umji  fcril 

JV-'f-feM  iuutilwvii.  Ikrliu.  13i*0,  W.  Kiiwer,  .1.'.  m^— 213.  Wettr.  T.  "  Ik-ittng  zor 
ciiinirKiM'lx'ti  liehnndluniy;  d'^*  Morhtu  llAKnlavrlt, '  Arfhir./.  tlin.  Chir.,  Itirlin,  lSd2. 
xliv.  <t&2-71<t.-  -214.  Wniri:,  W.  Hai.k.  "Oh  IVogiioni*  nf  Swondwy  Syittiil«^niii  aixi 
CondittoB*  ut'  H.xupli.  Ikiiirc,"  Ilrit.  Mai.  Jovm,,  1S8Q,  ti.  151,  -2)5.  liif^n.  "  Pntbv 
lit^  ufLVutrU  XiTfim.-.  Sysirni  lit  >lxnpli.  (iaHn,"  Jirit.  ^etLJ-aum.,  1890,  i.  — Ul«. 
Wli.K-^.  f^.  "Kxrtpli.  Ooilrv."  'fui/'f  il..iy.  lief,.,  1670,  rr.  17.— 21".  WiLMAXtox, 
K.  T.  "Or  I'r*)j;i«>sLs  in  Kxophtbalmic  <;'>itr.-,"  Rrit.  MfA.  Jaun^.  ISM.  ii.  1373.— 
ilfi.  Yko,  J.  Bi'KNEV.  "C«ww  of  Kxaph.  Ctoitro  viith  Ni'W  riienoiiu-iiii,"  Hril.  Mrtt. 
Jaunt.,  1876,  i. — 219.  Zxir>tiK,  J.  "Rliytliiiu»oli«  pul>atvri«clie  KupOwwrgunj^vB 
l«i  Morb.  Bued.,  '  H^'icn.  Vin.  IFcAiuchr.,  IMS,  xviii.  19. 
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By  Prof.  K.  F.  Tkeveltas,  M.D.,  P.ILC.r. 

AcK03i|^u;ALV,  Hrst  udetjimtely  iluBnilieil  and  named  liy  Pit-rrv  Marie  in 
1^*86  (10),  is  chiiraclei-iseil  by  »h(iiiriij;d  crowth.  eAjwrnlly  of  ihc  liAitds, 
feet,  and  iwe  ;  aitd  h  usually  accomiwiicd  by  more  or  less  severe  ncn'ona 
jynipioiufe. 

t  Etiology. — --tf/<, — Acromegaly  iisnally  begins    in   the   thinl   or  less 

often  in  the  fourth  ilecade  of  life,  but  it  hiui  liecn  neen  1>efnre  the  fuunb 
yeai-  (Monron-o) ;  on  the  otiier  ham!  a  few  caaes  have  be^'un  after  fifty. 

Sex. — It  appears  to  be  more  frequent  in  men  than  in  ^runieii ;  in 
Hinwiale'ti  130  cimis  there  were  73  male-i  and  R'  femnles. 

Jntrr^ileat  C'wlilti'iif.— The  Kiiaet  uf  the  discosc  is  sorafttimee  datetl 
)iy  women  fitim  the  liust  i-hihibirth ;  in  a  case  under  my  cjii-e  the  diM.-u(e 
wa£  stated  to  follow  the  binh  of  ^i  child  thirteen  years  previutuly,  two 
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children  hnnni;  Ijeeii  born  since,  «nd  the  menntrtwl  fnticlioti  ham:,; 
oftHftt-fJ  ;ii  ihe  it-^e  of  thiity-seveu.  only  3i  years  Wfui-o  she  came  uinic[ 
oWrvjitioii,  Atrophy  of  the  geiieriitive  or>tanii  has  l>een  specially  tmtird 
hy  Freiui'i  It  i«  hardly  surprising  thwt  liicromegiily  h«s  EoIluwe<] 
Boma  infoc'lious  (liHi>a*i('R,  such  ns  infitienza  ami  enteric  fever.  In 
ftcmii!  i'tifttaiicc&  injury  hus  precefled  the  onset  of  tbv  disense.  Pew 
autbonties  regard  thia  :ls  n  dcfiiiite  cau&c,  bin  Bleibtreu  record?  a 
remarkjible  case  in  which  the  hypophysia  cerebri  was  destroyed  by  » 
hacmon-biige ;  the  ixiticiil  htu\  a  hdl  when  sixteen  years  old.  and  Kt 
seventeen  began  to  jjrow  rapidly,  shewed  syiiipioQis  of  iicroraegaly,  and 
died  of  pijtnoiutry  tu))«rculi)^iB  nt  twenty-one.  In  conDexioii  with 
horedity  some  exceptional  btii  very  stnking  oWrvntions  have  1)C«n 
roeorde*! :  both  pnrontif  Bn<i  child  {-Ic  Cyon).  father  and  son  (Bonanli). 
father  and  danghtor  (Schwoiier),  mother  and  daughter  (Emil  SchftcfTerJ 
have  suffered  from  aci-omegaly  :  the  father  luid  ncroniogidy.  :»iid  ih« 
daughter  congenital  myxoedenui  (Pope  and  Clarke) ;  the  greai-gi-andfather 
and  aunt  on  the  mother's  aide  haw  )>hewn  gigautidni  (Bri^^aud  and  Meit^e) ; 
Bregman  noteil  fwirtial  giant-growth,  namely  a  Urge  thumb,  in  the  sister 
anil  Hint  of  an  nemtnegalic  nmn  who  had  the  snme  pecidiarity. 

Horbid  Anatomy. — The  chief  morbid  changes  ai-e  in  the  t>ones  and 
cartiUges,  subcutaneous  tiiti^ncs,  ductless  glands,  and  not  infrequently  in 
the  intenial  tirgans.  The  changes  in  the  Wnes  arc  largely  hypertrophic; 
the  |)ei'iusteiim  may  he  cons  id  era  bly  thirlietied  ami  may  form  new  bont^ 
which  is  t)ft«n  irregular,  ko  that  thiekcntiig  uiiil  irreguhiiities  arc  present, 
osijccially  towards  the  epiphyses.  Sometimes  osteoporosis  has  l»eeii 
olMer\'ed  at  the  same  time  as  the  formation  of  new  bone.  There  may 
Ik  hypertrophy  of  the  cmtihiges  and  a.ho  of  the  subciitancotu  titistiv*. 
The  organs,  especially  the  bean,  liver,  and  spleen,  may  l>e  enlarge] 
(s]ilanchiiomegaly),  as  was  well  seen  in  IJavaui's  ea«e.  This  visceral 
onkrgemeiit  may  be  a  tnie  hypertiophy.  or  nmy  Ikj  due  to  pro  li  feral  ion  of 
tho  connective  tissue.  On  the  other  lutml,  the  genci-ntivc  organs  havr- 
been  found  to  be  atrophied.  By  far  the  most  iiniwrt«nt  changes  arc 
found  in  the  8«>-called  ductless  glamls.  It  is  univeradly  admitttHl  that  in 
the  overwhelming  majority  of  cases  of  acromegaly  the  hyfiophysi*  cerebri 
is  diseaiitfd  ;  it  may  be  the  seat  of  a  haemorrhage  (BIcihtreu),  hyjief' 
plasia,  or  of  tumour  or  cyst  forauition,  The  tumour  originates  in  the 
anterior  or  glandular  lolw  of  the  hypophysis,  or  invades  it  secotidarily. 
Sarcom;i,  gliimia,  adenoma  and  other  epithelial  growths,  and  even  tuWr- 
ruhiu!)  and  syphilitic  granulomati.  tutvu  lieen  known  to  occur  in  the  hy]K>- 
physiB.  The  sella  turcica  maj-  be  irideiied  and  deepened  by  the  tumour, 
which  may  penetnitc  deeply  into  the  sphenoid  and  even  appijar  in  the  iiaivd 
cavities,  as  in  Striimpell's  case,  or  make  its  way  upwanls  thniugh  the 
diaphnigm  eovoriiig  in  the  sella  turcieii,  and  projceL  as  a  large  wiis^  into 
the  cavity  of  the  skidl,  a?  in  a  specimoti  in  tho  museum  of  the  Koyal 
College  of  Surgeons  (Ncal  and  Shattock).  The  ix)sition  of  the  hj-po- 
phytfis  cerebri  explains)  completely  some  of  the  important  symptoms  of 
acromegaly  ;   when   enlarged   it  may  press  on  the  xmder  and   median 
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siirfAM  of  ihe  optic  chiasnut  and  upon  the  tracts,  and  thus  produce  in 
tuni  temporal  hemianopsia,  optic  atrophy,  and  blirrlneas.  Tho  ifayroid 
gland  may  Iw  hypiTtmphied,  atrophied,  or  mnre  nirely  nnalteriMl.  Less 
frequently  the  thymus  is  persistent.  Morbid  chnngKfi  arc  dccasioiudly 
pnaent  in  iho  jvincrcas,  ami  have  heon  re^anlcd  as  the  cnnn:  vi  iho 
diahetes  which  aoraetimes  complicate*  acromegaly ;  bui.  in  ono  of  Sudel- 
innnn'^  luacs  there  wiis  iliithett^  with  a  normal  pancriiuK,  and  in  another 
cLangefi  in  the  [utni;r(!aji  l>ut  no  diabetes.  Adenomas  in  the  eupiiU'eiiuU 
have  aUo  been  deMt-ribL-d. 

Pathogeny. — P.  Marie  (22)  was  the  first  to  aaftociate  acromegaly  with 
dueaae  of  the  hypopbysia  cerebri,  and,  from  the  frequency  with  which  the 
hypophysis  is  discasc^t  in  jtcronicgaly,  no  hy|)oihcKia  of  the  pubogony  oi 
the  disease  can  be  regarded  as  satiBfucLory  unless  it  explains  the  part 
whicb  the  hypophysis  pkys  in  it6  production.  Unfortunately  there 
u  little  exact  knowledge  as  to  the.  function  of  this  organ.  U  has 
been  shewn  exi>crimcn  tally  that  the  hypophysis  is  necessary  to  life 
(pAulesco  ;  Tassale  and  Sacchi) ;  but  it  is  not  known  bow  it  in- 
fluences the  growth  of  tissneR  and  organs,  presuming  that  it  does  exert 
this  Action.  The  functional  activity  of  the  hy]»opbysis  might  obviously 
bo  diminished  or  suppressed,  incrwwod,  or  altered ;  Marie  sng^esttd 
that  suppression  of  the  function  of  the  hyjiophysis  was  the  caueu  of 
acromegaly,  but  the  objection  to  tbia  view  is  that  hypcrplasiFi  of  tlie 
gland  is  not  unconinioidy  present.  Acconling  to  Tamhurini,  acromegaly 
is  due  to  exce^ive  functional  activity  of  the  hypophysis  cerebri,  which 
induces  h^-pertroph}*,  and  is  eventually  followed  by  either  atrophy  or 
tumour  formation.  This  hypothesis  undonhteilly  explains  why  syniptums 
of  iiiLrncranial  liinioui'  are  so  frtMpiently  present,  and  the  snb!so<|Ucnt  i 
atrophy  would  aceounl  fur  the  caehexia  in  the  Inter  stages  of  the  di»oaee.  A 
Benda,  who  supports  thii«  hypothesis,  lays  special  stress  on  the  presence  of- 
chromophil  cells  as  evidence  of  hy]3Gractivity,  and  poiuts  out  that  it  maj'  Iw 
dithcult  to  distinguish  botwucn  iiyperiiluuia  and  sarcoma  of  the  hypophy.sis. 
The  objections  to  the  bygioUie^ix  that  disease'  of  the  pituitary  is  the 
exclusive  cause  of  acromegaly  ai-e,  (u)  that  a  ttmionr  may  destroy  the  hypo- 
physis without  any  sign  of  acromegaly,  and  (h)  that  acromegaly  has  been 
known  to  occur  ttnth  a  healthy  hj-(x>pbyBis  (Ijibodie-Lagi-ave  nud  Degny, 
<luotcd  by  Modona).  In  reply  to  these  objections  it  ba.f  been  pointed 
out  that  a  very  exhaustive  examination  of  the  hyjiophyiiiH  nmst  lio  made 
before  it  can  be  stated  that  the  glandul.-ir  fiinicture  has  bftcn  completely 
destroyed  (Buit  and  Riesman),  that  the  pituitary  tumour  may  not  have 
been  present  sufficiently  long  to  allow  <lclinite  signs  of  acttimegtdy  to 
spiiear,  and  that  in  elderly  |>erson8  the  function  of  the  Iiyimphyfiin  lerebri 
may  have  ceased,  so  thai  destniction  of  the  gland  would  not  give  rise 
tu  acromegaly  (17).  But  these  arguments,  though  ingenious,  do  not 
completely  meet  the  objections. 

The  freqitrncy  with  which  the  thyroid  gland  is  alTected  in  acromegaly, 
taken  in  eonjtuicticm  with  the  enlargcmetit  of  the  hypophysis  noted  in 
myxoedcnia  and  after  experiment.'*!    thyroidectomy,  has   led  observers 


to  believe  tlmt  eonie  interference  with  the  normal  interaction  of  tbew 
glands  is  responsible  for  acromegaly.  Other  writ«^r8  believe  that  the 
other  dtLctie!«9  glands  {)1»y  a  part  in  ttie  p:iiho)^ny  of  clie  iJiseaso. 

The  relHtioii  between  acromegnty  nTid  pgiintisni  must  b«  cloM,  u  S(^ 
I>er  cent  of  acnimegiiliej)  are  giants  ami  !(.)  per  cent  of  giants  de\' 
aui-omegaly  (Sternberg  HO)) ;  ami  nt-cnipfiies  on  giimts  shew  that 
ment  cf  the  hypophysis  is  nearly  alwiiys  present.  Brissaud 
acromuguly  iia  llie  gigHntii>m  of  ailult  life,  and  gigantism  u  the  scrDmo^' 
galy  of  the  perioti  of  growth  properly  so-called.  Sternberg  (41),  bow- 
ever,  urines  tbul  jjigaiiLiiim  is  nol  nncBssanty  [latlinlogicnl.  Some  li>nk 
upon  giganliem  as  only  (lis|K»sin^  to  acromogaly,  and  a  vory  few  would 
regard  their  association  as  accidental. 

Symptoms. —  Thr  wisft  of  the  diseaso  is  gradual,  lo  womon  the  GnA 
eyiuplom  w  freijuently  the  arn*st  uf  iiieristriiation.  ParaeathetUM 
commonly  occur  early.  Gradually  the  hands,  faoe,  and  feel  bocome 
manifestly  enlarged.  Very  exceptionally,  as  in  Or.  Stevnts's  case,  the 
symptoms  of  gross  intracranial  disease — namely,  tumour — precede 
more  strictly  acromegalic  8}'mptom« ;  whilst  in  rare  inst^ince*  B^mptoi 
of  tumour  are  absent  throughout  tho  disease,  aa  in  Bleibtreu's  case. 
The  course  of  the  difierfise  is  variable,  but  is  usually  slow  ;  Sternberg  (U) 
rocognisos  tbi*eo  forms  of  the  disease  :  (1)  the  beuign,  which  may  laat 
lung  as  fifty  years ;  (2)  the  chronic,  lasting  twenty  years,  and  incltidin. 
mo8t  of  the  ca^es ;  and  (.1)  the  Hciit«,  with  a  ilnratiou  of  three  or  foiu' 
yeara,  and  due  to  Kiirconm.  Dwith  in  acromegaly  may  result  from  a 
cachexia  with  deepening  stupor,  from  cimliac  Hsyntole,  or  from  cuma, 
due  to  increasing  intracranial  presstire.  OccasionaUy  diabetes  brings 
acronieinily  to  a  rapid  tcmiintitton  in  coraiu  as  in  Bavaut's  case,  in  which 
death  occurred  alniut  fit  months  aftt-r  the  onset  of  diabetes.  luter- 
curruut  diseii£u,  such  as  pulumnary  tuberculoaU,  is  Dometimee  resjionsible 
for  the  fatal  issue. 

In  its  complete  form  the  disease  presents  unmisUikaUi!  fealnrea. 
The  miissivc  and  long  oval-shaped  face  is  disfiguu'd  by  a  Lu-ge  nose,  a 
murkLMlIy  projocting  lower  jaw  (pn>gnathi.sm),  .uid  .iften  by  greatly 
accentuated  au]>raorDital  ndges  and  piimiinent  midar  Ihmica.  The  lower 
jaw  may  be  so  prominent  that  the  upper  row  of  tccih  falls  within  or 
coincides  with  the  lower.  The  intervals  l>etwecn  the  t«eth  are  nfton 
widened.  The  lower  tip  is  thick  and  unbightly,  the  tongue  often  much 
enlarged,  and  the  palate,  uvula,  and  tonsils  may  share  in  iJie  hyper- 
trophy. The  voice  may  be  Inw-pitched  and  raucous,  from  the  increusfd 
cavity  of  the  larn}*^  consequent  upon  the  enlargement  of  the  Inri'ugeul 
cartilages.  Other  airtilages,  such  as  those  of  the  ears  and  even  ibo 
tarsal  cartilages  (de  Silvifitri),  may  increase  in  size.  Usually  there 
is  an  abundant  growth  of  coai-!>e  hair.  The  hands  are  large  and 
s]>iule-like,  and  the  movements  of  the  Haufiagu-sha]»ed  fingers  are  cluntAV. 
ICxceptionally  the  lingers  may  be  elongatMl,  as  occurs  in  the  slender  as 
against  the  massive  typo  of  acrom^oly  (Marie  (21)(,  The  nails  may  be 
liingituiliiially  ribbed,  but  thiK  is  not  constant.     The  feet  are  affected  in 


a  very  similar  wiiy  to  ibo  haiuis,  anil  HiiUfout  is  iioL  iiiimmmoii.  The 
lan(;  hones  of  the  limbs  arc  not  iisimlly  aUfirod,  Imt  in  some  instaniMMt 
their  distal  extremities  share  in  the  enlarfiement.  An  .'■-ray  examination 
•faflWB  that  the  boiieft  of  the  hands  aud  feet  are  broadened.  Occ-a^iionally 
im^:ul»ritie8  and  thielicrtingd  aui  be  mcule  out,  eetiecially  towiird^  the 
epi^jhysee.  Sometimes  the  hvrge  aize  of  ihc  hiuids  aehI  feci  may  l)o 
cbietly,  if  not  iKrlely,  due  in  hypertro|iby  of  the  soft  parts.  In  the  neck 
the  thyroid  ghnd  nuiy  be  enlarged  or  diminiehed  Both  cUvtcles  may 
be  euluigcd,  and  more  rarely  the  hyi)ortro|)hy  affccw  the  second  ribs. 
The  antcro-postorior  diameter  of  the  thorax  is  increased  as  againflt  the 
truiSTer&e.  Erb  drew  attention  to  an  impaired  percussion  titite  over 
the  upper  part  of  the  sternum,  which  he  atlribvited  to  a  pm-fiistent  and 
enlsrged  thymus,  but  it  must  be  remembered  tbnt  the  atcniom  may  bo 
thickentMl,  as  in  one  of  StadeimnnnV  at-ws.  Kyphosis  is  very  fonstantly 
met  with  in  llie  rervlco-dorsid  region,  wfith  ii  correBjMjiHliri^  Uinlosis  nf 
l\w  luinhar  t^pine. 

There  may  I>e  troublesome  thirst,  and  a  large  <|iiantity  of  urine  may  be 
jmsscd  ;  not  very  infrequently  there  is  temporarj*  or  permiLneiit  glyco 
^iiriii.  Kxcesaive  swcJiting  is  common.  There  may  '*  diatrmaiiig 
paroestbesiiifi,  t-onsifiting  of  tingliii-^  and  iiurnhnefis  in  the  hands,  1e«s 
often  in  the  feet,  and  occasiomilly  definite  pains  in  the  Ic^  which  have 
been  attributed  to  the  vascular  disease  shewn  bj-  Bonardi  and  othcm  to 
tfccui'  in  acromegaly.  The  nervou*  symptoms  usually  apiwiar  later, 
uiid  are  maitdy  ttioso  of  gross  intracmiual  disCASo,  tiantcly,  head- 
ache, ocular  diBturl)n.iiees,  and  less  frequontly  vomiting.  Headache 
is  rai'ely  absent,  even  in  the  earlier  st«ge*  of  the  disease,  and  vye 
symptoms  almost  altmys  appear  as  the  disease  advances,  the  defect  in 
sight  being  often  a  temporal  hemianopsia.  Wernicke's  hemiopir  reaction 
may  bo  present,  as  in  Mr.  Lynn  Thomas's  case  (4.'>).  There  may  be 
inability  to  recognise  colours,  especially  green,  by  the  affected  half  of  the 
retina,  for  some  time  l>efoi-e  lemporal  hemianopsia  in  the  ut^nat  sense  is 
discovered.  This  hemianopsia  may  griLdually  pass  on  into  blindness, 
&m  in  one  and  then  in  the  other  eye ;  so  that  liemianopsiu  In  one  eye, 
and  blindness  in  the  other  may  precede  bilulend  bltndnees.  Optic 
iitrophy  is  common,  Imt  optic  neuritis  is  anmewhat  rare.  Exceptionally 
there  is  [taralysis  of  the  third  nerve  or  of  its  branches,  hot  thu  sixth 
rien-c  escapes.  Occasionally  exophthalmos  is  present,  and  the  pulse-nite 
may  then  be  permancTitly  increased,  .'i;*  in  Dr.  Cattle's  cnse,  but  hyiiertrophy 
of  the  lifiny  tHtuiii)arii>fi  of  the  iirbil  "wy,  to  soinv  extent,  obstnn'  thu 
exophthjilmos.  Thu  mental  symptoms  in  acromegaly,  which  have  been 
studied  by  Karmarier,  usually  take  ihe  form  of  depression  of  the  mental 
functions,  including  dementia,  rather  than  exaluitiou,  as  in  Pick's  and 
Schlc«inger's  cJtses  (34).  The  gotieral  mental  state  is  usiinlly  one  of 
heariness,  drowsiness,  and  hebetude.  General  weakness  short  of  true 
pumlysis  is  often  noted  iti  the  advanced  disease.  Atrophy  of  muscles 
has  been  recorded  in  a  few  cases  (Bregman),  and  the  knee-jerks  may 
disappear. 


The  itsfoclate^  diseases  and  omtpliralmis  of  acrom^;aly  indude  dubftua, 
exophthalmic    goitre,    mrxoedema,    canliae   and    vascular    phcnomeni. 
Lorand  has  ixiid  special  attention  to  the  unusimi  hnt  sigiiiticnnt  comWri*-. 
lioti  of  I'itbcr  cxoplilhalinic  goitre   or    myxoedema   with  acromegaly fl 
usuiilly  acromegaly  euperveoos  on   these  disoasea  and    not   cj^nvcrsfly,] 
Some  Bpinal  coni  ili«ea«eg,  such  as  tabes  (Xonne)  and  Ryringomyelia,  hi\v« 
been  seen  in  combination  with  acromegaly ;  syringomyelia,  however,  may 
produce  the  enlargement  of  the  extrcmiiies  called  cheironicgaly  (Marie  (20). 
Schlcsingor  (S5)). 

The  diagnosis  of  the  iliAtKi>^<:  iirifKCnlK  no  gn>at  difficilltj*  fxr<rpl  in 
the  oarliefit  stages.  The  distribution  of  the  hypertrophies  suffice*  to  di*- 
tinguish  it  from  leontiasis  ossca  and  from  Marit-'s  i«i!m(inan-  oAleO'i 
arthropattiy  {imie.  Vol.  III.  p.  (54).  For  the  liistiuclion  fitJiii  myxDcdom«* 
with  \i-liicb  acmniffgaly  was  at  oxw  timo  confused,  see  p.  336.  Tbt< 
peculiar  eye  symptoms  make  the  diagnosis  of  an  enlarged  hypophysis  pK-- 
dncing  pressure  practically  certain.  Skiagraphy  has  been  cmpl>>ycd  to  di^ 
closy  the  enlarged  sclbi  turcica  and  the  presence  of  a  tumour  (Opiwuhcim 
and  oilici's,  tpiott-d  by  Bruna  (8)). 

'Hie  progrnosis  of  aci-omegjily  is  unfa  von  i-able.  In  the  large  m.-ijority 
of  ca*08  the  disease  is  slowly  but  steadily  progrewivc.  !n  the  benigu 
cases  it  may  last  many  years,  and  the  usefulness  of  the  patient  may 
not  bo  greatly  impaired.  In  ca-ses  in  which  the  fivmploms  of  groBs  intm 
cranial  disease  appear  early,  the  prognosis  is  bopeloss,  liccauso  the  tumour 
implicating  the  hypophyflis  i^  almost  certainly  malignant;  but  even 
those  cases  may  tike  two  or  three  yoara  to  nm  their  course.  Quit4>  ex- 
ceptionally a  decided  improvement  has  taken  place  in  the  eye  symptoms 
(Schlcsinger,  Prodi), 

The  following  methods  of  tpeatment  have  l>een  tried:  (1)  B^y- 
phifsis  trmtuuntt  may  give  I'eliof  frum  the  huadache  and  }iaraeslhesiaa,  ns 
in  a  recent  case  under  my  care,  and  though  this  result  is  palliative  only, 
ita  value  must  rot  l>e  imderesti mated.  (2)  Thtmnil  Imtimeni  has  been 
followed  by  improvement  in  Bonie  of  tin?  iiymjitoms,  notably  in  ca-sK* 
m'onled  bv  Ttruns  (7).  (.1)  Comliiiud  tfi»/roid  and  hffpOfJit/gU  trtottnrid  has 
been  followed  by  relief  in  a  few  case*  (Itolleston).  ii)  Dwgs. — Ars«iuc 
and  iodides  have  been  employed  with  indiftorent  success,  but  anti- 
s>1>hilitic  trcwtmont  has  led  to  improvement  iji  one  or  two  cases.  Anti- 
pynn  and  othur  antineunilgica,  such  as  cvalgin,  have  been  used  to  reliore 
l>iiiii.  (5)  Simti'iil  trmtatenf,  by  removHl  of  the  pituitary  tumour,  haa  Wen 
attempted,  but  the  proof  of  its  value  lias  yet  to  be  established.  As  a 
palliative  measure  trephining  hjis  been  of  sen-ice,  as  in  Dr.  Mitchell 
Stevens's  c^lso,  in  n-hich  ibe  benefit  was  not  limited  to  the  relief  of  the 
hoadachc>  and  in  a  less  degree  in  Dr.  Caton's  case.  In  intractable 
headache  trephining  coriainlv  desflrvoB  a  Trial. 

E.  F.  Tre\-klyan. 
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ADDISON'S  DISEASE 

By  H.  D.  RoLi^toN,  M.D..  F.K.C.P. 

SvNom'MS. — Moi-ims  Addisoaa,  Mslasma  AddtsmO,  Hronxtd  tlistoifj 
JithMie  mrr/ncif,  Mrlanodcrmie  rts/Zi/niyic. 

DefinitioQ, — An  exaggeration  of  tbo  fiormol  pigmentation  of  the  skin, 
iissociatcd  with  ertrenic  prostmtion,  muscitlur  niu)  cardjovoscnlnriu^thenia, 
and  A  liiihility  to  syncope,  nniisea,  anH  vomiting.  After  death  llic  chief 
or  only  lesions  arc  in  iho  snprai'cnals. 

History.— In  searchinj^  for  tho  cause  of  pernicious  anaemia  Thonuis 
Ad<ii^>n  of  Ony's  Hospital  diecovereil  the  itBSOci.ilion  between  disease 
of  the  suprarenal  bodiefl  and  the  train  of  Bymi>lom8  that  Iwai-s  hui  name. 
This  observation  waa  first  rc{iortcil  publicly  in  a  ]MLpcr  (fl)  rend  in 
1^49  l>efore  the  South  London  Medical  Society;  but  it  attracted  no 
attunuon  until  ItiO-'j,  when  Addison  {b)  publi&he«l  a  munogntph  of  thirty- 


nine  pages  "On  the  Coristittitiuail  and  Local  Effects  uf  Disence  d 
Siipmi-enal  Cupaules."  The  discover),-  \rns  slow  to  retcivo  gene 
recognition,  ami  in  the  prefatory  remarks  appetide^I  to  the  reprint 
this  paper  in  Addison's  colloctofl  writings,  published  by  the  Nri 
^ydenhant  Snt'icty  in  lS(iS.  eight  years  after  his  death,  it  h  stated  that 
"even  now  it  ^Addison's  diseaM)  di>e8  not  find  a  place  in  the  nosology  of 
some  tmtcrs."  To  the  loyal  and  iinBelfiah  efforts  of  Sir  S.  Willu  th<F 
general  wx-eptjition  of  this  romarkiibie  discovery  is  largely  du*? ;  he 
coIlecNwl,  siftfd.  «t»l  dfftcribed  in  the  (iiiy's  Hospital  Kepiprls  the  cHnieal 
features  hikI  jtaLhological  ilt-biil-i  iif  numerous  cased  of  the  diMSML 
TroiiMeau  gave  honour  U)  whom  honour  is  due  in  naming  the  morbid 
entity  Addison's  di^e;ii*c-  Greenhow,  in  the  Croonijin  Leeturej*  on 
Addimin's  dii^cjuc  iKt'ori!  the  (.Jnlle^  of  PhysicianH  in  IST5,  uoltecLed  ■ 
Iui|j;o  uumlwr  of  cases,  and  gave  a  very  coinplutu  rvvion'  of  the  subject,  to 
which  little  wae  added  for  fifteen  years.  The  great  advance  in  our 
physiological  knowledge  of  th<>  ductless  glands  has  led  to  corresponding 
inUjreKl  and  research  in  connexion  with  their  diveoMB.  This  has  mutiod 
in  cciii^idtirahlD  atteiitiou  being  paid  to  the  pathology  and  treatment  of 
Addison's  di»eii.rte. 

CompariUively  little  baa  beun  added  to  our  knoirled^  of  the  clinical 
aspect  of  the  disease  since  it  was  tirst  dcacrilMxt  by  Addison.  The 
Tinturc  of  the  le.tions  found  and  the  mechanism  by  which  they  lend  to  the 
nymptoms  cliaract  eristic  of  the  dist-aae  have,  however,  been  interpreted  in 
diffl^riMil.  lipht*. 

Etiology. — The  diacaae  is  rare ;  l>r.  Tatham  of  the  General  RegJBter 
Office  kindly  informs  me  that  the  number  of  deaths  fi-ora  "diseases  of  the 
siiprarenid  boilies "  in  kingland  juid  Wale^j  avei-ages  172  anntudly  (SI 
iiutlcB  and  91  females).  He  adds  that  almost  all  thean  deaths  are  from 
Addiaun'«  ilisease,  because  death  from  liaeinurrha^e  or  malignant  new 
growth  of  these  Ixxlica  would  be  tabulate<l  under  the  heading  nf 
huemorrhage  or  malignunt  new  growth  and  not  under  that  uf  tiie  local 
di^ifusi; ;  (if  19^  nistm  tjd>uluU)iI  by  Umcnliow,  1  2.'i  (or  65  per  cent)  wrre 
ninlcK  and  fiS  (or  ;l'>  p^^r  oont)  fomalus,  anil  Lewiii  found  that  GO  per  cent 
of  the  Cases  were  males  and  40  per  cent  females,  but  Dr.  Tatham's  official 
figures  lihcw  that  it  is  rather  commoner  in  women. 

It  occurs  on  an  average  at  about  thirty-one  years  of  age,  «i»d  it 
extremely  rare  late  in  life  ;  whilst  oidy  a  verj'  few  examples  in  infant« 
have  been  recorded ;  Dezirot  has  collected  iS  cases  in  children  unrler  16 
years  of  age. 

It  docK  not  seem  to  be  prove<l  that  the  diaeose  is  more  frequently 
aoon  in  tulicrculous  families  or  that  it  is  in  any  way  hereditary.  Ca«es 
in  two  brothers  have  been  recorded  (Andrewes,  Schwab) ;  T  have  know- 
ledge of  wises  in  two  sisters,  and  iho  disease  has  Iweii  described  in  mother 
and  four  children  (Fleming  and  Miller). 

Tulwrculous  disease  of  the  suprarcnals  may  be  associated  with  tuber- 
culosis elsewhere  in  the  body,  especiaJly  in  the  lungs;  in  children 
Addison's  disease,  wlien  it  occurs,  is  naid  to  lie  commonly  associated  with 
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tuberculous  raesentaric  gluuls.  The  udrenals  may.  become  itifi-cted,  1>y  n 
proi-eeA  of  exu-n^ion,  from  tubarculoits  osteim  of  the  hiniljar  wrtebme  , 
Alcxais  and  Aruaud  w«re  able  to  refer  to  ureiityibice  ca^cs  of  this 
as-socirtiion  of  morbid  changes.  On  the  other  hand,  the  mipnircnuls  are 
often  the  wle  site  nf  tnbcrculo8is  in  the  body.  Strains  or  iiijiirie«  to 
thu  hack  AJid  blouns  on  the  Hhilotncn  bnvr  ficemeil  to  bu  tlic  aiUfie  uf  the 
distuuse ;  thifi  may  lit*  ex|ihiiniH!  by  KupjtOHiiif;  thnl  the  injury  ao  impaired 
ihti  vitality  of  the  orgnni  as  to  render  them  vuliierublu  to  the  tubercle 
bacilli :  or,  again,  trauma  may  have  given  rise  to  hiioinorrhago  into  the 
siilMlRiice  <if  tho  fiuprarenal  c-ajieuleij ;  thu  dci^tructioii  uf  ibu  ^Uiids, 
and  thf  fiubseqnent  fibrosis,  Icjiding  to  Addisons  di-tejise  (Bormwinn). 
Suprareital  haeniorrhiigea,  pi'oJjaWy  ti-aiun»tic,  were  found  in  25  out  of 
105  stiH-born  thildren  exaraiiicil  l>y  Dr.  Siwncer.  I>r.  Wiiirnviij;ht  has 
recorded  the  eaao  of  a  ehild  aged  two  months,  in  whom  the  orj-aus  aheived 
changes  prohitbly  due  lo  cxtmvotuttiun  of  blood  into  their  saWtJince.  It 
is  therefore  pouilile  that,  in  some  iitslancefr,  Addinon's  dtq&'isv  may  b«  the 
result  of  extensive  damage  received  fmm  the  extniv;is»tioii  of  blood  into 
their  sulistance  during  birih  :  the  slighter  cases  [iroWbly  end  in  recovery, 
iir  no  signs  of  the  dii^vt^  ^ipfiear. 

Oreenhiiw  wim  of  opinion  that  AfltiiiMjn's  diPCasv  wjis  niura  rarely 
ftt^en  among  the  upper  ranks  of  tKiciety  than  among  the  la)<€unng  claMC-4. 
nho  are  more  expowHl  to  injiin,-.  It  must  I»e  rcniemlwred,  however,  that 
it  ii  fcir  (mm  heing  n  common  disease ;  and  that  if  its  inriflenci-  in  (he 
labouring  and  leisured  clHsees  wcru  ])riiportionjHeIy  Wjiial  we  .^honhl  Hec 
ninny  nmrr  raKr-K  among  the  foniier. 

Morbid  Anatomy. — C'.nulitioH  uf  thr  Suprarmal  Cupmlm  in  AdiUfuiin 
Uueaae.' — In  Addison's  monograph  1 1  cases  arc  rccordwi  j  in  five  of  these 
cases  tliere  wmt  c:uiet>us  tubercle  in  Imth  Riiprarenalft,  and  in  uno  cnKe 
(No.  9)  tubercle  >m\b  present  in  one  tsiipr-u-oiinl,  but  this  nmy  have  Iwcii  n 
case  of  gonerali»il  mehmofiis  M^ondary  to  a  primary  gi-owth  of  the  uveal 
tract  One  ca.se  (Xo.  1)  a])|)eara  to  have  been  lui  example  of  tibra^is  and 
atrophy.  In  threa  cast-s  there  were  aecondary  carcinoinniousi  growths  in 
the  supraronala ;  bilaloru!  in  one  case,  unilfiiernl  in  the  other  i wo.  In 
one  aiiditioiiat  cojui  there  was  a  decondary  nodule  of  carcinoma  blocking 
the  right  suprarenal  vein  and  a^scK'iated  with  haemorrhage  into  the 
corre8iwn<Ung  gUntl,  but  there  were  no  growths  in  either. 

Addison  took  a  broiwi  view  of  the  relation  of  i.he  symptoms  lo  the 
morbid  lesions,  and  expre«.scd  himself  to  the  effect  that  any  nn»rhid  lesion 
of  the  suprarenals  may  produce  the  same  rt-sult,  and  that  the  result 
depends  lyit  bo  much  on  the  natiiii*  of  the  organic  change  !\n  upon  the 
interruption  of  some  special  function  of  those  organs.  Sulwcpiently, 
Addison  appeare  to  have  been  inclined  lo  nuMlify  his  views  in  n^jiect 
of  the  multiplicity  of  morbid  cimditions  of  thv  htipiiircnnU  and  the 
uniformilv  of  the  seriea  of  Rympti>ni»,  and  to  ha\  a  da-ired  to  remove  from 
.luiong  the  ca£es  in  Ida  monograph  those  of  malignant  disease  of  the 
suprarenaU.  With  rcgauxl  to  tlie  cause  of  the  .sytoptoms,  ho  conjocttircU 
that  the  intimate  connexion  uf  ihe  sitprarnnal  bodies  with  the  sym|iulbolic 


VM  largely  conoarned  in  their  production  ;  thus,  in  eonie  degree  tbrowing 
over  his  originsl  opinion  that  the  intem\ption  of  some  8i>cciat  function  of 
llie  3U]iniri!niLl.s  vrns  thu  cxpliiiiiilion  of  the  charaetcnsLic  t'caLurvs  of  ibt 
ilim^aac.  According  U>  Sir  S.  Wilks  (Guy's  HospiUil  Kepoiia,  1S62) 
Adiiison  in  a  discu&sion  at  the  IJoyaJ  Medici!  and  Chirupj.'ical  Soci«ti 
ex])re9sod  hitnsclf  as  follows; — *' We  know  ihiit  these  organs  (the  »U| 
renHi$)  urc  situated  in  the  direct  vicinity  and  in  contncC  with  the  aol 
plexus  and  aemilunar  ganglia,  and  i-occive  from  them  a  large  supply 
nen-es,  and  who  con  tell  what  influence  the  contact  of  thue  diarued 
orgAUft  luigbt  have  on  tliena  great  nerve  centres,  aad  n'hat  share  that 
secondary  etTect  might  have  on  the  gerierul  health  uml  in  the  pixxiiictioa 
of  the  eyniptnms  prssenU'dt" 

Sir  S.  \Vilks  taught,  and  with  no  uncei-tain  voice,  that  all  genuine 
cases  of  Addison's  difieajte  are  due  to  one  and  the  same  lesion  of  the 
suprarcniU  bodies.  This  view  might  be  called  the  unity  of  Addison'* 
disease.  The  le-sinn  would  now  be  considered  to  be  tuberculous,  but  Sir 
8.  Wilks  eonsidei'ud  it  to  be  a  prJituiry  inlhtmmution  utmparable  to 
he[»tic  cirrhosis,  itnd  rn^ardcd  the  atrophied  ciirhotic  condition  of 
adrenals  sometimes  seen  as  the  Ust  stage  of  the  fibro-caseoue  change. 

Greeuliow,  as  a  follower  of  the  doctrine  of  the  unity  of  Addiaon'* 
di)i«aati,  critiiiiaed  scvorcly  all  the  rcoordud  cuAHi  in  which  the  morbid  con- 
dition of  the  supr.'ircnal  bodies  was  other  than  the  tihro-caseous  change  ; 
aud  concluded  either  that  the  symptoms  (especially  the  pigmentation) 
were  not  characteristic  of  Addiaou's  diseajo,  or  that  the  Icsiou  found  wu 
incorrectly  described 

The  conditions  of  the  suprarenals  recorded  iu  coses  of  Addiiwa's 
disease  are  the  following  : — 

(i.)  The  fibnj-caseons  lesion  due  to  tuberculosiA — far  the  commoneft 
condition  found. 

(ii)  Simple  atrophy,  sometimes  so  extreme  that  the  organs  cannot  be 
found  after  fb^ath. 

(iii.)  Chronic  interstitial  inflammation  lending  to  atrophy. 

<iv.)  Malignant  disease  invading  the  capsules,  including  Addison's 
case  of  a  malignant  nodule  compressing  the  suprarenal  vein. 

(v.)  Hlmnl  extrava-ialcd  into  the  suprartmiil  hinlies. 

(vi.)  Nu  luHion  of  Lhu  supnu'unal  budtes  themselves,  but  lesions* 
]ire»suro,  or  iiiHammation  implicatiug  the  semiluiur  ganglia  and 
sympathetic. 

The  first  is  the  only  common  cause  of  Addison's  disease.  Th«  otheiv, 
with  the  exception  of  simple  atrophy,  may  lie  considered  iis  ve|^'  nire. 

(i,)  The  filiro-cascous  or  tuberculous  change  in  the  suprarenals  Itrgiiw 
iu  the  metlulhi.  It  has  been  said  to  start  in  the  cortex,  but  this  mosl 
be  exceptional,  and  uiru  must  be  t^ikun  not  to  regard  as  small  tuber- 
culous musses  the  adenomas  frt.'4:(uently  present  on  the  surface  ol 
the  corl*'X.  Miliary  tubercle*,  at  first  sealtt-i-e^l  in  the  substnnre  of  the 
medulla,  increase  in  size,  and,  by  coalescing,  gradimlly  Uike  the  \Ancc  of 
lbs  whole  or  varying  amounts  of  the  oi^aiis,  which  thus  become  enlar)»d— 


weighing  several  times  the  nornutt  nniount — nodular,  and  deformed.  After 
dMtroying  the  cortex  this  morbid  procew  reafUly  aet«  up  infl-ammation  in 
ihe  conti;^oii8  tissues,  and  is  the  cause  of  adhcsious  to  the  surrounding 
organs.  When  it  is  of  old  standing,  fibrrms  tissue  is  developed  around 
the  vHseouH  or  mortarlikQ  tii))ei'cukms  mastwii,  vhieh  from  calcarooiiK 
jnfiltnition  iiiity  hetmnit;  cretaceous.  On  thti  other  hand,  tbu  uu^oiis 
niut«ml  may  soften  dot^ii  ko  a^i  to  toriu  nii  abscees  iu  the  enlarged 
suprarenale.  Tuburclc  bacilli  have  been  found  very  froijucDtly ;  but 
re[icated  and  c»reiul  examinations  miiy  fail  to  tlemonslrato  their  |irosencc. 
Prof.  Delt-piuo  inoL^ijkttid  cajicous  tuatttrial  fi-om  the  siiprareiialis  of  a  case 
of  .Vddison's  disease  into  giiinea-pigs,  but  no  tiiWrciilosis  resulted.  From 
this  it  may  be  concluded  that,  although  the  lesion  is  generally  tuber- 
culous, it  is  not  necessaiily  so  in  all  caseti,  or  at  least  cannot  bo  proved 
to  be  ao. 

Generally  the  lesion  is  present,  thuugh  often  hi  ditferent  suiges,  on 
both  sides  ;  but  since  its  discoverer's  tirae,  cose^of  well-marked  Addison's 
disease  have  been  found  associated  n'ith  a  unilateral  lesion, 

The  fiUro-caaeous  cliange  is  the  one  usually  met  with  iin  Addison's 
disease.  In  2H7  cases  culli'vte'd  by  T>ewiti  it  was  present  in  211.  As 
iu  ihi!  lungs  so  ill  thci  suprarunal  Uxliuii,  the  tubercidous  is  more 
frequently  seen  than  any  other  form  of  chronic  Jntlammation.  Tuber- 
culous change  in  the  suprarenal  bodies  is  frequently  found  without  any 
sigtiH  or  symptoms  of  .Addison's  diM'use,  present  or  juLHt.  Such  cases 
should  ttoL  be  descHhed  na  '*  Addi>-on't>dis«aso  vithout  any  sjiTiiptoma"; 
for  the  affection  is  a  clinical  and  not  ii  jiathidogiail  conco)>t  Of  131 
cases  ill  which  death  vms  chiefly  or  directly  due  to  tuberculosis  this 
was  the  case  in  l'^.  In  11  the  lesion  vus  luiilat^Tul,  bilau-ml  in  the 
romainder  In  contrasting  the  comjiaralive  liability  of  the  suprarenal 
bodies*  to  tuberculosis  with  the  marked  imnuinity  of  the  thyroid  gland 
it  is  noteworthy  that  the  physiologica]  actions  of  their  respective  extracts 
are  opposed. 

(ii.J  \\'vll- established  examples  of  simple  atrophy  of  tho  supra- 
reual  capsules,  without  any  tibroiu  increase  in  tho  siibetance  of  tho 
orgau,  or  of  any  fibrous  a^lhe^ionis  around  them,  have  often  been  describinl 
M  giring  rise  to  the  clinical  picture  of  Addison's  disease.  Li  190.^ 
Simmonds  collected  '26  cases  of  this  kind.  The  atrophy  iu  some  of  tho 
cases  was  extreme,  the  organs  in  many  cases  retpiiring  very  careful 
dissection.  In  some  in-st^uices  they  are  describeri  iis  Iming  of  the  stKe  of 
peas.  It  caDDOt  be  wondered  at  that  in  Home  cases  they  were  stated  to 
be  absent.  These  cases  are  of  great  importance,  as  will  be  seen  later, 
in  supporting  the  conception  that  the  symptoms  of  the  disease  are  due  to 
the  alisiiticc  of  tho  functional  activity  of  the  urgiiria,  and  not  Ut  imiacioii 
of  tho  neighhouriiig  ini|)ortant  syni^jnthctlc  riervce.  In  these  okses  of 
atrophy  the  sympathetic  ph-xuses  and  semilunar  ganglia  were  in  most 
tiutances  carefully  examined,  mul  stated  to  be  nornuih 

(iii.)  Chronic  interstitial  iijHaunufitiuii  vt  the  suprarenals,  leading  to 
atro{thy,  has  given  riau  tu  ijkpii-al  Aihli^on's  ilisease.     The  tibixisis  is  tjuite 


unconiieotcd  with  the  proclMction  of  an}'  caseous  mst«Hal,  and  does  not 
shew  any  evidence  of  tuhei<cle,  anch  iia  bacilli  It  hiis,  howei^'er.  bMii 
8ii|^C8tcd  that  toxinit  absorbed  from  tuWrciiIous  foci  elsewhere  may  act 
on  the  iidrenala  and  prudurp  fibrosis.  Haddon  corapjired  this  ch-^n-if*  in 
the  su])niri!iiaU  Uj  that  in  r.he  thyroid  gland  in  myxoedenut,  an-! 
dorsml  Addieoii'g  unj^iiial  opinion  ttiat  the  enseatial  factor  in  y\.dii:-'  : 
disease  is,  us  in  myxuedema.  a  destructive  change,  the  anatomical  eonditioti 
b«ini5  of  no  winscijiience  iis  long  as  tt  is  dcstmctivc- 

(iv.)  Malignant  dist-WKe  of  the  siipnirenal  wjwiles  ocCJisionally  gives  ris* 
tu  some  of  ihu  symptoms  tif  AddiMin')^  di»t;aii>u ;  such  as  ^tric  disturlv 
ance,  exti-erae  debility,  and  pigmenuiion.  Charade ristit-  cases  «f  Aildtson'A 
disease  are  naturally  those  in  which  there  is  no  other  organ  ittft-eted.  and  in 
which  the  diaua^y  runs  its  own  coui-se  vrithoui  any  complicutioiM.  Wh*ii 
Bccoiidary  growths  vsims  in  the  supmreriala  the  primary  growth  n«v 
give  rise  to  symptoms  which  throw  into  the  shade  or  oIksciht  any 
that  may  be  due  to  interference  with  the  Auprarenul  bodies.  Tbt^  com 
paratively  npid  progress  of  the  primurv  malignant  disoaso  may  kill  the 
paiient  Iwfore  the  socondaiT  affeccion  of  tht-  suprarenal  hodiea  biu  had 
time  tfl  le;id  to  any  distinct  symptoms.  Again,  in  many  cnsos  the  presence 
of  malii^niuit  diiiflaae,  if  ascertained,  wituid  be  quite  surtici en t  to  explain 
any  symptoms  which  otherwise  might  be  due  to  suprarenal  disease 
Still,  frum  Addisun's  time  do»*nwnrtls,  examples  of  secondary  maligmtnt 
growths  in  tlie  snprai-emd  [-iipAules  ii,sRuciateiI  with  the  symptoms, 
eHpi'cinlly  with  the  pigmentation,  of  Addittort's  diaciasc  ha\'6been  rucorded; 
and  it  U  to  be  borne  in  mind,  therefore,  that  new  gniwth  in  the  suprs- 
ronals  may  produce  symptoma  comparable  to  those  met  with  in  definite 
cases  of  Addison's  disease.  It  is  undoubtedly  true  that  the  supraivnals 
may  appircntly  Ihj  ahntwt  completely  destroyed  by  caix-iuoma,  and  yet  no 
spetrint  ayniptum^  rBsulu  The  Biiuii*,  howevnr,  is  true  of  tulwreulnsia,  and 
especiiilly  when  there  i*  extensive  lul>ercuIoiis  diseiiao  elsewhi^re.  Perhajw 
in  both  cases  death  occur*  before  symptoms  cbamcteristic  of  Addison'ii 
disease  have  had  lime  to  develop,  or  there  may  have  been  sufficient 
chritmophil  cells  in  accessory  iidronals  or  in  connexion  with  the  sympathetic 
to  keup  up  a  KUpply  of  adi-enalu;. 

In  primary  malignant  ilisejtse  of  the  suprarenal  bodies  there  soenu 
little  Qviilonce  that  the  symptoms  of  Addison's  discAHe  occur.  It  hiia 
been  thought  that  this  is  because  the  cells  of  the  growth  carry  on  the 
ftmctionid  activities  of  the  normal  organ. 

(v.)  A  few  L-ases  have  been  recorded,  shewing  an  apparent  connexion 
between  haemorrhages  into  the  suprarenals  and  blood-cysts  occupying 
them,  on  the  one  hand,' and  the  symptoms  of  Addison's  diseitse  on  tbi* 
other. 

(vi. )  Ikefinit-e  lesions  of  the  suprarenals  are  present  in  about  {$8  per 
cent  of  the  cases  of  A<ldisim's  (Hsease  (Lewin).  Apart  from  disease  of  tlie 
suprarenals  of  the  various  kinds  already  mentioned,  there  Are  cnset^  in 
which  .symptoms  like  those  met  M-itb  in  Addison's  disease  are  found 
in  njtsuctation    with    alteration    of   the  semilunar  ganglia   or  abdominal 
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^inpatbetic,  the  suprurcnals  iippeahug  healthy.  Tbiis,  the  solur  plexus 
semiliinnr  >:jitiglui  \ui\e.  \we\\  Biirmiimlecl  liy  lrTitpbmIeiir)matou» 
iwtluL,  whilst  the  tiupnirc rials  wun*  ftniiKl  Lu  1)u  inUu-t.  Tn  siirh  icifitjiiices 
there  must  be  consideralile  intorferento  mtJi  tho  vascular  comiexiotis 
of  the  auprareouls,  mure  c9pe<.'udlji'  with  the  thin*>vallcd  veins  and 
lymphatics. 

CuniiHien  of  Ikt:  Adjnreut  Strmpnthett';  dr. — Tlio  conditiiiii  of  the  seini- 
tunar  ganglia  and  sympathetic  plexuses  hoa  been  the  subject  of  mn<^h 
uttenuon.  They  hwve  l»ccn  fouii<l  inva<it'd  by  tho  intlamniatotT  process, 
sclercNcd,  and  degt«iioraic<I.  Grcctibow  dencriboil  {a}  11  slayc  of  in'itn- 
tinn  of  the  8emiluimr  ganglia  and  th<_'  noi'ves  oonucctiiig  them  with  tho 
wiprarenitls.  n»  sbewn  by  redness  and  swelling ;  aud  ('<)  a  further  stuge  of 
oli'iphy  aiid  fatty  dL-generaiion. 

On  the  ot-her  hand,  lUc  al>seiicc  of  any  altemtjoit  of  these  same 
Mntcuires  has  Keen  rejiealedly  recorded.  Thus,  49  cjuww  of  Addison's 
diaease  due  to  tidKsnMdaius  diMViAeof  the  Kiiprnrenjil  bmiies,  in  all  of  which 
tha  OOlidttion  of  tbe  synijutlit'tic  wiut  sjHvially  o.xainined,  weru  <?ulle(:t(-<1 
from  various  sources  by  Alexais  and  .Vinaud.  In  nt  least  12 — that  is,  '24 
percent — of  thesip.  cases  the  nervous  stnirturcs  were  deK'Hbeil  iis  normal. 
All  inlimato  knowliidge  of  the  nnrniHl  anatomy  of  tint  jinrtH  ih  of  great 
iuiporUnee.  The  oxiremely  careful  cxwniiiit lions  made  by  I>r.  HohiiiKi>n 
(or  I)r.  Mann  on  two  cases  of  Addison's  disease  serve  as  a  mod^^I  for 
such  investigations;  itinee  n  control  examination  was  made  at  the  uame 
time  of  tlie  Mime  stniettireii  from  »  {mticnt  of  the  same  aj^e  in  whom  ttiei-o 
wiw  no  rejuain  to  aueiject  anything  abnormal.  Von  Kiililtlen  described 
hyaline  ilcgeneration  and  thickening  of  the  veswiel  walls,  smaJl-Kelled 
infiltratioti,  pen%'ascular  haemorrhages,  and  pigmentary  atrophy  of 
the  ganglion  cells  and  thickening  of  their  capsules.  1*hese  changes  were 
n^rded  as  having  a  direct  causal  relation  to  the  symptoms  of  Addiiton'it 
disease,  lie  found  the  splanchnic  nerves  in  the  two  cases  quite  healthy. 
Jiirgens  and  Heiner.  however,  hiive  described  degeneration  of  the 
Bplanchnics  in  Addiitou's  disease.  Tlie  bearing  of  these  olweiTations  nnisi 
l*e  considered  in  the  light  of  variations  described  in  the  normal  histology 
of  the  seraihinar  ganglia  in  athdt-^  (^^0).  The  cells  may  lie  pigmented  and 
iitrophie<l,  the  degree  uf  atrophy  increuuing  with  agr  ;  the  fibrous  ti.>«ue  is 
often  increased  in  amount,  and  there  may  Ik;  small-celled  inHllr-ation  with- 
out any  apparent  reason.  The  condition  of  the  semihuiar  ganglia  iuid  of 
the  arljiictrnt  sympatbi'tic  Iw-ing  sii  inconstant  in  cjuch  i)f  tliis  ditteasc,  the 
changes  iIeHcrilH_-d  in  thtmi  have  no  suti isf iietory  ulaini  to  bo  considered  aa 
causal  factors  in  the  production  of  the  disease. 

Changes  in  the  central  nervous  system  have  been  descriWd  in  a  few 
cases  only,  and,  if  they  had  any  i-elation  at  all  to  the  disease,  were  tho 
restdt  ntlhcr  than  tho  cause  of  the  morbid  state.  A  softcncil  condition 
of  the  brain,  with  an  increAsed  amotnit  of  cerebrospinal  fluid,  lias  been 
recorded  in  some  ca.ses  of  Addison's  disease,  and  was  probnbly  accident^d  ; 
Hyperaemia,  Bmall-celled  intiltnition.  and  degeneration  of  nerve  fibres 
and   cells  have  also  been  recorded  in  isolated  c-asea,   but  though   their 
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occurrence  U  of  interest  from  the  iiiftrke<.I  iDflHtnmAtory  clungM  roatilting 
frum  removnl  of  the  sitpiiircuul^  in  aiiiiuiils  by  Tizzoni,  no  importance  can  be 
ftttAchtid  to  thorn,  tu  tionncxiDii  with  the  view  tbat  Addisim'a  diseiue  b 
of  the  nature  of  a  toxnemiii,  it  woiiM  he  natuinl  Lo  expect  to  fiml  chftiiget 
con-e3[>nnding  &o  tho»e  iit  the  spinal  coni  in  [>ttmicious  anaemia.  Neuritii 
of  tbe  podt<irior  root  ganglion  And  sclerasis  of  the  cord  have  been  described 
in  some  cases,  but  further  obsen'iitions  itsv.  ro()uirer]. 

O/Anr  .-l aufmiiii-ftt  fj-Mons. — Hvpertniphy  of  the  lymphoid  follirlirs  tif 
the  Btonuicb  hucI  IniestincK,  enliir;t;ciuHnt  (tiul  MifLoniitg  of  tht-  Kpleen^  aiul 
pemstencc  of  the  thymus  may  occur.  The  heart  la  usoally  atrophied  aud 
often  weighs  ccnsidnivJjIy  under  the  noniial. 

Figtiieiitiiliori  of  the  pcntoninim  has  hi^uii  rccnnled  in  a  few  ieoUteil 
instances,  but  is  prohuhly  the  rofiult  of  iuHammation,  and  nob  therefore 
of  any  special  importance.  Similar  change  is  not  met  with  in  other 
serous  membranes.  FiginenUitiun  of  ibu  pia  luuier  (36)  has  once  been 
observed  ;  but  h>?re  again  it  may  |K>83ibly  have  been  duo  to  some  aod- 
denml  or  concomitant  cause,  such  as  malarial  melanaemia. 

AtMiU'inicni  liistrihuUon  of  t)w  CtUitu^oiis  Pitfrnnit  in  .tdJimn'x  iHmut. — 
The  pigment  in  generally  regardt^d  lu  mehinin  and  the  same  ils  that 
normally  present  in  the  skin  except  att  to  qtmntity.  Melnnin  i«  fonned  by 
the  cells  in  the  sti-Jitum  Malpighii  and  is  not  derived  directly  fmm  blood 
pigiiieiiL  MicriKicojiicjkJIy  the  )tigniont  iit  found  in  the  celU  of  the 
straiura  Malpighii,  the  more  superficial  layers  of  the  epidermis  being 
quite  or  almost  free  from  any  pigment.  The  ilcnnis  shews  a  few 
pigmented  cells,  "earner  celU,"  which  hn.vo  Iwcn  thought  to  convey  the 
pigment  frnm  ihe  blcKNl-vesaflH  of  the  dermis  U\  the  stratum  Midj>ighii. 
TbcKU  wandering  citlU  are  fouiid  around  the  vessels  in  the  KU[M-Tficial 
parts  of  the  dermis. 

Situation  of  Ike  Figment  in  thr  Buccal  Muco»i. — Divergent  opinions 
bnvo  Ijcen  expre»!wd  nn  this  point;  Crrcenhow  and  Brutili  reganl  the 
anutomicHl  jKistlinn  of  the  pigmuiit  as  idecitical  with  that  in  the  Kkin  i 
and  this  was  coutirmed  as  regards  the  pigmentation  prodncetl  exp«n- 
mentally  in  the  buccal  mucosa  of  rabbits  by  Tizzoni.  On  the  other  hand 
Hathlon  found  the  pigment  quite  as  plentiful  in  tho  corium  as  in  the 
stratum  rauco*um  of  the  buccal  mucous  membrane.  Dr.  I>ixon  Murm 
dmws  a  sharp  distinction  between  pigmentation  of  the  mucous  mem- 
brane and  that  of  the  skin.  In  mucom  membranes  tiie  pigment  has  a 
different  histological  site  ;  the  corium  001113111-*  pigmented  carrier-cells,  m 
is  the  case  in  the  skin,  Hut  the  sti-alum  munisnm  contains  no  pigment ; 
when,  exceptionally,  jjigmrut  was  found  in  tho  rtlnitnm  inucosum,  it  was 
seen  to  bo  not  in  but  between  tho  eelU.  Pigmentation  of  mucoua  uiem- 
branes  is  not  general;  it  rcrjuircs  certain  local  conditions  (fricttou,  local 
hyperaemia)  for  its  <levelopmeiit. 

7'fi''  mfkiiuisiii  hi/  whuh  U\r  pigmeHiaium  id  produced  has  been  variously 
exjthiini-d.  Thu  notion  that  it  was  dui'  to  the  dejiosition  of  eCfi^te  blood 
pigment,  retained  in  the  circulation  from  incapacity  of  tho  adronalx  to 
deal  with  ic,  has  been  abandoned  for  want  of  proof.     It  is  £6Denklly 


a«Hinie<i  tluil  the  pigmentation  is  an  exaggerarion  uf  the  iiomml  hhiI  ibu 
rviult  of  over-Activity  of  the  celU  of  the  ^tniUuu  Miilpi^hii  due  to 
increased  nervous  Mimubttioii.  It  has  usiuUy  been  thought  thut  there  U 
iiwchar.tc«l  irritation  of  the  ner\'e«  Hrouml  the  adrenals  by  iiiHiiinniatioti 
»lif1  ndhosifins,  but  this  ex|»Unatifiti  bifJiks  down  for  cases  of  pigmenta- 
tion in  wliich  the  ailrr^riald  an.*  atrophittd  hikI  iwricapfiuliir  infliiniTnatiim  antl 
adhe-ioiM  aliaent.  The  stimuluii  to  increa&t-d  funiiutiuu  of  piguienl  might 
quite  reasonably  be  thotixht  tu  be  a  toxuemii:  stAte  of  the  blood,  due  in 
ftome  way,  aa  yet  not  mulerstood,  to  failiu'o  of  the  functional  activity  of 
thr  adrenals.  A  toxacniic  state  might  be  coneciveil  lo  slimulate  either 
iJifl  »ytn[iathetic  nerves  or  the  piLrnicnt-iirodueiny  cells  dboetly.  The 
existence  of  qKciAl  nen'es  infliiencini:  pignienuttion,  through  their  action 
on  cells  like  ohr»niatobliial!',  has  nut  yet  been  proved. 

Tbe  physiology  or  the  suprarenals  muKt  be  briefly  considered  before 
ilealing  with  the  pathology  of  Addison's  di^aRe.  Uro«'n-Se4|uard  shewed 
in  18d8  thai  the  siipriirensds  are  necessary  to  life,  and  that  after  complete 
remoral  of  l)Oth  the  glands  aninmU  die  rapidly  with  symptoms  in  some 
degree  com^wrable  to  those  of  Addison's  diitease.  AVbeu  removal  docs 
not  leiul  to  this  result,  aft  van  suited  by  a  nnnd>er  of  sul}seijU»nt  oliBervere 
(Philipeanx,  Harley,  Tixzimij,  it  has  either  boen  incomplete  iir  conijien- 
saiion  ha»  been  effected  by  accessory  supnirenals  which  undergo  hyper- 
trophy. Broivn-S^inanl's  ex^ierinienta  have  been  often  repeated  and 
fully  confirmed.  Hcmoval  of  the  suprarenals  wns  suiu^l  to  be  followed 
bv  a  toxic  con<)ilif)ii  of  the  blood,  which  Abelon&  and  1,juiglois  cuui|>arcd 
to  that  pruduceil  by  curare,  »nd  regiirded  as  the  rviiult  of  failure  of  an 
excretory  or  antitoxic  fiinction  uf  tlm  KUpmi-cnuU  ;  but  it  boa  been  un^cd 
by  Prof.  Scbiifer,  that  pitdxibly  iu  any  animal  dying  elowly  the  blood 
becomes  toxic,  and  that  this  is  not  a  5{)ecitic  utfect  of  ablation  of  the 
■dnnais.  The  results  of  removal  were  ai  one  time  rcganled  as  due  to 
daniage  to  the  uljacent  sympaibctic  and  not  to  removal  of  the  glands, 
but  this  has  Wen  disproved.  Further,  after  many  attempts,  it  haa  been 
ahewn  that  an  animid  can  fturrive  successive  removal  of  the  nupiarenals 
one  after  the  other,  providwl  the  first  bo  grafted  into  the  kidney  and 
iUowefl  to  become  C8tai>li8hed  before  tiic  other  i*  remove<l ;  auhsoriuont 
^enlo^'al  of  the  graft  is  followed  by  death  [Buisch  ami  van  Bergen).  A 
few  obaerrers  have  found  that  pigmentation  follows  experimonUd  removal 
of  thu  adrenaU  (Tizzoni ). 

The  Buprarcnnla  arc  composed  of  (I)  the  cortex  derived  from  tbo 
?lomic  epithelium  in  the  Wolflian  ridge,  and  clotiely  related  to  the 
nial  glands  ;  .tnd  (2)  tbe  medulla  derivc^d  from  the  sympathetic,  and 
ncnio-r<-t^ifIennal  in  origin.  The  physiology  of  thiise  two  distinct  [uirts 
of  the  organ  will  be  considered  separately.  The  cortex  is  larger  than  the 
meilnlla  and  is  coinpodod  of  epithelial  cells,  the  structure  of  which 
eti^esta  a  high  degree  uf  functional  uctivity  ;  rctinival  of  the  corteic,  tbe 
lulla  being  left  intact,  has  been  followed  by  death  of  the  animals,  and 
lOnu-  observers  have  roncluded  that  Addison's  dibease  is  due  to  disease 
ci  the  cortex.     In  spite  of  these  conudcmtions,  which  suggest  that  the 


cortex  has  important  functions  and  is  essetitial  to  lifu,  our  knovlmljrs 
u  to  its  exact  function  is  etill  vciy  imperfect.  ArgiunonU  can  be 
adduced  in  favour  of  tho  following  views  :-Hi.)  that  the  cortex  is  inii- 
DiHiol/  rolittAKl  lu  growth  und  dcvclopmoiit.  esjiccially  of  iho  sexiu] 
orguiis ;  the  lulreiials  of  animals  hiivc  )>et?ii  not«d  to  enloi^  during 
periods  of  seximl  activity  and  pregnancy,  and  a  reaemblance  bus  b«en 
pointed  out  between  the  cells  of  the  cortex  and  thos<»  of  the  corpbc 
lutt'uta.  Hy]>or'plasia  of  the  cortex  uiid  especially  cortJcal  hypemi'jdiromu 
hu%'e  been  noU*d  to  bo  as»(K'iat^d  with  precticiutis  dt-vcl'ipmuiit  »»f  the 
sexual  <»rg:u»B,  iiair,  and  fat  in  t-liildren  {viil'-  p.  4.12f ;  whilal,  CoiivcrBelv, 
byf>i>)i[a«iu  of  the  adrcnaU  hus  been  observed  in  monsters  and  in  some 
cases  of  rctaixled  sexiul  development,  (ii.)  That  the  oori«x  hns  the 
power  of  neiilnilising  poisons  ;  hyptq>iasia  of  the  curt**x  hits  \tccn  found 
in  niaOB  of  renal  diKemw  witlj  high  bUxid-presttUru  and  has  followed  the 
production  of  experiiiiental  iKsiona  of  the  kidneys  CDult^}  ;  theae  dau  wag- 
gcst  that  the  3U|>rarenal  cortex  neutralises  poisona  due  to  renal  inadequacy. 
Ciutfo's  recent  experiment»  point  to  the  pretkiiicc  in  the  bto<Kl  of  animal* 
duprivcd  of  the  supmreimU  of  a  biKjy  whith  prevents  the  U)xic  effect*  of 
udrutialiii  on  healthy  aniniaU.  The^^e  lixperiinents,  which  requira  cnnSh 
luatioti,  .suggest  that  the  converse  nuiy  aUo  hold  good.  Myers  abewed 
that  cobrH  venom  uflcr  admixture  with  an  emulsion  of  suprai'cnal  cortex 
was  no  longer  toxic,  control  experiments  with  emulsions  of  the  suprarenal 
medulla  and  of  other  organs  being  negative.  But  ns  these  and  n  few 
other  isohitcd  data  cKivstituto  most  of  the  evidence  in  f»*vour  of  the  anti- 
toxic function  of  the  corti-^x  there  is  not  enough  proof  of  it*  existence. 
The  suggestion  thai  the  coitcx  excretes  effete  blood-pigment  or  poiaona 
has  not  been  supported  by  any  proof,  (iii.)  That  the  coi'tex  is  iti  aone 
way  concerned  with  the  internal  secretion  of  the  medulla.  Although  it 
doe.<i  not  contain  any  pri-^isor  &ul>stauce,  it  is  conceivable  that  th<;  cortex 
plays  All  essential  part  in  the  early  stages  of  the  formation  of  adrenalin, 
and  that  the  process  of  elaboration  is  completed  in  the  mcdulb,  in  which 
ptrt  alona  the  full  activity  of  the  secretion  is  HW|uin;d.  In  favour  of 
this  liypolhttsis  Pruf.  Si-luifur  and  Mr.  Hi-rring  [HJini  imt  the  analogy 
lietwevn  the  pituitary  and  the  siiprureital  glands.  In  both,  the  glanduhu: 
epithelial  parts  (anterior  lobe  and  cortex)  are  inactive,  whilst  the  neuro- 
ectodermal p-irts  Cinfimdibular  portion  and  medulla)  yield  a  highly  active 
cxtrticL  The  close  anatomit-al  j-ulation  uf  the  epithelial  and  neiUY)- 
eotoderiuul  iwiits  in  the  iwu  gbiiiil»  suggests  that  their  |ihysiologic<d 
relation  may  be  equally  cloKe.  It  h;is  also  been  suggej^ted  that  the  oelU 
of  the  cortex  secrete  lecitliin  for  use  by  the  muscles  (Bernard  [10)). 

The  medulla  containti  collfi  staining  a  green  colour  with  ferric  chloride 
(Vulpian's  reaction)  and  a  brown  colour  with  chromic  acid,  and  are  hence 
spoken  of  us  chromaffin  or  chroniophil  cells.  The  presitor  or  vaso- 
constrictor sulHttance  contained  in  tlie  meiluUa  is  produced  by  these  colls, 
and  it  has  boon  shewn  that  the  function  of  the  medulla  is  to  produce  an 
internal  secretion  whi'-h  raises  the  blood -pressure  (02)  by  acting  on  the 
terminals  of  the  s^nnimthetic ;  this  subsUnee  was  isolated  by  Abel  in 


l(*»7  AS  epinepbrin  liydrato  with  the  formula  C,(,H,3N03  Ui;0,  and  in 
1901  W  Takaniine  M  adreunlin  CiyH,;;NOj.  It  ha«  been  prepared 
erntheticnlly  (Dnkin).  The  extrpmeli"  activo  vjiRo-constricUir  efl'cct 
of  adrenalin  hat;  KhI  to  it6  extensive  use  in  viirioiii;  hraiichcft  nl' 
mrfSPTV.  There  a]>pears  to  be  soine  aniAj^oniani  between  the  action  of 
■dreruilin  ami  that  of  cnrare,  as  an  injection  of  adrenalin  delays  or 
fliDiiniHhes  the  efTect  of  ciimre  (Paiiella).  It  him  further  hpen  shewn  that 
these  mirenalin-prfwlucing  or  chmmiiftin  cells  are  ncit  confined  to  the 
medulla  of  the  adrenal,  hut  are  found  tUcwhoi-e  in  contact  with  the 
aympathetic,  especially  in  the  collections  knmvn  as  Zuckerkandl's  para- 
s}tn[iathetic  bodietv  th(>  interuinitid  and  coccygeal  gland-t ;  the*  niednlhi 
of  the  BUprarenal  thus  forms  the  luueit  conspicuous  part,  Irnt  not  the  whole, 
of  what  has  been  called  the  hypertcnsi%'e  Bystera.  This  discovery  is  very 
important,  as  it  explains  why  Addison's  disease  does  not  tDvanably  follow 
destruction  of  the  suprarenals  hy  morbid  changes. 

PATHOUXiV.— The  association  Wtwcon  the  morbid  lesions  in  the 
lulrcnain  and  the  characteristic  symptomt'  of  Addison's  disease  has  given 
rise  t'l  iniicli  di»cuA«i<in  and  several  hypotlieses  have  heen  put  forward. 

The  Nervous  Hypothesis  of  Addison's  Disease. — The  early  expeii- 
mental  work  of  Philipcaux,  Harlcy,  and,  more  recently,  of  Tizzoui, 
pninted  to  the  alwence  or  unim]Mirt.uice  of  any  function  on  ihe  part  of 
the  suprarenals.  On  such  a  Imhlk  the  mtnivxinn  between  di^eaiie  of  the 
suprarenals  and  Ad<!iaou'a  dtseiiae  was  explainerl  by  the  secondary  morbid 
changes,  induced  by  the  lesions  of  the  suprarenals,  in  the  noifjlihouHng 
semihtnar  ganglia,  solar  plexus,  and  sympathetic  nerves.  This  concei>- 
tion  was  bnse<l  oti  the  post  mortem  evidfiiro  th.-i.t  irifiammation  sprestd 
from  tho  tuWculoue  suprarenals  to  the  semilunar  ganglia  ami  the 
8ymp«thet!c.  Oreenhow  inferred  that  at  least  all  the  more  important 
feiitnres  and  prominent  symptoms  of  the  disea.^e  were  due  to  morhid 
changes  in  the  nerves,  the  t^hangos  in  the  iiprvew  being  first  of  the  nature 
of  irritation  and  later  of  atrophy.  The  collapse  and  tho  extreme  state  (if 
debility  were  thus  expLiincd  as  the  result  of  the  altered  condition  of  the 
sympathetic  in  the  abdomen.  I'he  vomiting  and  pigmentation  were 
referred  to  the  direct  imtation  of  the  sympathetic  by  the  caseous 
material  in  the  suprarenals,  or  to  the  same  cause  acting  rcllexly  through 
the  ceruhroepinal  eystem.  The  view  of  Sir  S.  Wilks  and  Greenhow  may 
be  snromaiiawl  thus: — The  lewon  is  pnraary  in  the  suprarenals,  and 
always  of  the  same  n.imi-e  :  aitd  the  symptoms  of  the  diaeiue  are  due 
to  the  secondary  effect  on  the  adjacent  ^Tupathetic,  the  solar  plexus,  and 
the  semilunar  ganglia. 

A  natural  motliltcation  of  the-se  views  is  that  Addinnn's  diKeafie  is  due 
to  changes  in  the  abdominal  ganglia  and  symp;Lthetic,  which  may  he  due 
to  disease  of  the  suprarenal  bodiea,  but  are  independent  of  a  Bpecial, 
or  indeed  of  any  lesion  in  them.  'Ilii.?  was  supjinrted  by  .laccoTid,  von 
Kahlden,  and  others,  inmi  the  clinical  and  morbid  aiuitnniy  [MiintK  of 
view,  and  by  the  experimental  reftearuhes  of  Ti^zoiii.  It  has  even  been 
Htiggested  that  the  irritation  of  and  subsequent  changee  in  the  ganglion 


cells  niid  sympathetic  fibres  in  the  fibi-ous  cn]>sule  of  the  supmivuaU  prt 
rise  to  the  symptoDis  of  Addtaon'ii  dise^ise  (AJexaie  and  Antaud).  In  this 
way  the  nurvous  conception  of  A(idi>t(}ii'a  dueAse  can  be  upht^hl  even  in 
cases  iti  which  the  seinihinui'  gnnglii)  and  iihdoniinal  syinjxLtlii'tir  »rc 
founil  not  to  have  undergone  any  H,lini(rni.'d  change.  The  coniimnttive 
raritv  of  tboKo  fpin^hon  colli  in  the  i-a]Mtdt:  of  thu  orgau  reiulvrn  ifaiA 
view  unlikely,  and  in  any  case  it  would  not  explain  the  symptoms  when 
the  capsuk's  are  merely  atrophied.  The  iminiportjince  of  the  part  played 
by  (ho  sujiraretia]  UrHties  thi'mselvcs  wns  cnrried  lo  an  extreme  by  SemmoU ; 
ha  Itulit'ved  tliat  not  uidy  had  eharigOM  in  the  KuprtirLMials  milhinjj;  to  do 
with  Addison's  disease,  but  also  that  when  they  did  eiifiU  ihey  vrer* 
tropbic  legions  due  to  disease  of  the  nerves  which  fo^sided  ovtr  tbetr 
nuiritioTi. 

The  nervous  conception  docs  not  explain  the  rnnuerouii  ouea  r«oordc«l 
of  (ypicid  Addison's  disease,  in  which  sjiecial  attention  has  Itcen  jmid  to 
the  condition  of  the  semilunar  ganglia  and  adjacent  aympatbetie,  Jinil  in 
which  they  have  been  found  to  be  norma! ;  since  continued  irriuitici 
coiiUl  not  last  for  any  time  without  setting  up  ]f»cnl  inHammatory  chani  _ 
.Still  le^  does  it  explain  the  occnrrenco  of  tlie  symptoms  of  Addison's 
disMifse  aasociatfld  with  simple  atrophy  of  the  adrenal  bodies. 

Conversely,  there  are  numerous  examples  of  slow  irritition  of  the 
abdominal  syminthetic  by  enlarged  glands,  spinal  caries,  "svirpcal"  and 
tul>Hr(.'uluu-H  ki<lney,  alKlominal  anenrysni,  and  chrrjnie  pentoniljss  in 
whii^h  no  symptnins  of  AiKHkoh'k  disease  ap|)ear,  ex(«pi,  perhajM,  Mirae 
pigmentation.  I'^xiicrimental  sfcliori  of  all  the  nervous  connexion-*  of  ihe 
snpraronal  body  does  not  pive  rise  to  the  symptoms,  produced  either 
its  removal  or  by  ligature  of  its  eflerent  vein  (Thiroloix),  which  arc  soi 
what  analogous  to  those  of  .Addi.ion's  disease  in  man.  Those  results  do 
not  Knp[M>rt  the  view  that  AddiKiin'a  dit^etise  is  dun  nimply  and  nolely  to 
ati  irntaiing  and  destructive  lesion  of  the  sympathetic  ai-ound  the  «a[ira- 
retials.  It  thus  appears  that  this  nervous  explanation  is  untenable,  at 
an.v  rale  in  jin  exelusive  sense. 

The  Hypothesis  of  Suprai*enal  Inadequacy.— If  the  purely  nervinu 
livjiotlit'sis  oi  Addison's  disteahe  cannot  Im*  rei:o]iciled  with  the  facts, 
attention  must  W  directed  to  Addison's  first  and  original  view,  tlial  the 
symptomH  of  the  <Ii$ua»e  are  due  to  interference  with  the  functional 
activity  of  the  snpraremil  WnlieH.  or  in  other  words,  that  Addison's  disease 
is  the  outcome  of  suprarenal  inadefjuacy.  Before  considering  this  «|Ucs- 
tion  fnriher  it  will  Iw  well  Hj  clear  the  ground  by  inijuiring  wh€sther 
the  facia  of  morbid  anatomy  are  consistent  with  the  hypc^thesis  that 
Addison's  disease  is  due  to  impairment  or  loss  of  fimction  of  the 
snprarcnals. 

liearvujfi  of  Morfnd  Annttintf  on  thf  Uvjutthem  of  AiJrtnnl  Iiutdfqvarv. — 
It  IB  known  that  destructive  tubercnions  lesions  atid  atrophy  ol  the 
suprarenal  Iwdiea  may  give  rise  to  the  s^Tnptoms  of  Addison's  disease. 

But  the  following  objections  may  be  raised  to  the  concejttion  of  rapn- 
reii.ll  inadetiuaey  :  — 


<«)  Thu  exiBtence  of  cosiw  in  which  after  death  tho  siipraremils  iire 
foaiid  to  he  exUjiisively  destroyod  by  lulierculosis  or  new  growth,  and  in 
which,  nevertheless,  definite  clinical  gyiiiptuins  of  AddltwnV  difeni«e  have 
i>cen  absent  during  life.  {!>)  That  ihert  are  coaes,  clinically  of  Addison's 
diaense,  in  which  cnseiition  of  com p:iru lively  small  jimouiil  i^  foiui'l  in  the 
suiirartftinla  after  death — -perhaps  only  in  one,  aiui  in  which  the  amount 
of  d^tntage  is  even  less  than  in  Ciiscs  which  hnve  presented  no  Hi^'ii  of 
Addison's  disease.  Since  a  comj)tintttvely  Biuall  [uii-t  of  the  iivailiible 
snpnirensl  suhetMice  is  thus  rendered  funccionless,  it  has  been  argued 
that  the  cancomitAnt  sympt^jros  cannot  he  due  to  atwlition  of  the  function 
of  thL>  oi-^iiK.  Anil  (rf,  lastly,  that  there  uie  exaiiiplL's  uf  Addison's 
ilisL'u»e  ui  which  the  supnueii-d  ia|iMnk'a  theniselvcte  are  hi'iilllii,  though 
the  suiToiuiding  sympathetic  nen'e  plexuses  and  aemihinar  garip;lia  are 
implicated  in  dense  adhesions  or  in  a  growth,  such  as  lymphadenonia. 

In  reply  to  the^u  objections  the  following  considcratioiiv  nuiy  bo 
brought  forward  :  — 

(it)  In  caaefl  in  which  tlie  organs  are  extensively  destroyed  by  tuber- 
culosis, or  invaded  by  new  j;rowth,  tho  absence  of  sympicpiufl  may  be 
explained  in  two  ways:  (i.)  the  change  in  the  adrenals  is  /generally  a 
secondarv  nisult  of  advanced  discaae  in  other  organs,  which  kills  the 
jwtif'nt  before  tho  symptoms  of  Addi^-ou's  disease,  usually  a  chrcnic 
atfection,  have  time  to  dcvoinp.  (ii.)  Tliat  some  conipeiiKition  for  tho 
de«truction  of  the  snpraronaU  is  present  in  acccsaor^"  snpiarenals,  or  in 
the  amounl  of  chromaffin  cells  flsewhere  in  connexion  m'th  the  fiyiii|i!i- 
thetic,  and  that  symptoms  due  to  the  destmction  of  the  main  glands  are 
thus  avoidMl. 

(fi)  In  reply  to  the  objection  that  when  the  lesion  of  the  supi^arenal 
snbstance  is  not  of  considerable  amount  the  remaining  part  of  the  or^n, 
if  healthy,  ahould  produce  ctoinpensJLtion,  anrl  thus  ])revent  the  develop- 
ment of  Kymptoms,  it  uiay  be  urgud  thuL  failure  in  this  |K>»'er  uf  (.'oin[H>n- 
sation  may  be  due  to  inherent  wiUit  of  vitidity,  to  concomititnt  attophy 
of  the  chromaffin  cells  in  the  gland  and  elsewhere,  or  (tossibly — and  this 
is  a  point  requiring  investigjition — to  an  interference  with  the  efferent 
vessels  by  the  tidicrcutous  growth.  The  common  tuberculous  caseous 
change  always  begins  in  the  medulla,  and  thus  mtglit  oasilv  obstruct 
the  vascular  and  lymphatic  eonnexiotis  of  the  organ,  and  so  render 
it  impotent,  even  though  a  sufliciency  of  secreting  gland  tissue  were  left. 

(f)  In  the  few  cases  of  Addison's  disease  in  which  the  suprarenoU 
are  described  as  healthy,  while  the  sympeithctic  and  semilunar  ganglia 
were  involve^l  in  deuKi;  adhoHionR  or  in  a  gmwth,  it  it;  potffiible  that  the 
vessels  and  lymphatics  of  the  suprarenal  capttnlcs  were  interfered  with, 
and  thiit  the  orgiins  were  thus  practically  placed  outside  tlie  circidiitton 
and  rendered  functioulea-'t  Tho  8&|Uenee  of  events,  then,  may  he  com- 
IKired  U>  Boinet's  ux|icnmu>itid  ligature  of  the  pedicle  (and  veins)  of  the 
suprarenal  IxKlies,  irith  its  rcsuliiiig  fatal  toxic  cfTects.  Hence  it  may 
be  concluded  thnt  obstniction  to  the  etiei'ent  vessels  of  the  suprarenal 
capiulea  is  a  postiiblu  cau4e  of  Addison's  disoJise.     Thu  fact^  of  morbid 
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anatomy,  then,  appear  to  be  compatible  'with  the  view  that  Ad<liiOD't 
disease  can  be  explained  by  suprarenal  inadequacy. 

If  it  be  ndmittcd  thai  Addisou'»  disease  is  tUo  outoorae  of  adrenRl 
inftdeqiuiL'v,  the  further  question  arises  whether  it  is  («)  an  auto-mtoncft 
lion  due  to  the  deficient  exci-etory  or  antitoxic  activity  of  the  supmrer 
capstUei),  or  {h)  the  result  of  an  in:ulei|nAt«  inteniid  aecivtion  of  adrcmUti 

A.  Thai  A*Ui\simi  UtMasc  is  an  A\it'>ii{Uj.nf.at\on,  dm  i<>  hi'idfftutteKrcteto 
or  Aittit'fj-i-  .-ii-/iriti/  'if  tkf  Siipmraui!  H'ulii'jt. — f)f  this  fil"Ht  alu>riiativo  the 
is  no  pnxtf.  Dr.  ^facMunn  {\'))  believed  thAt,  tiormatly,  haenuiglol 
and  histoh.iematin8  beconu>  cluingod  into  luiemochromogen  in  the  mpi 
rennl  bcjdies.  Haeniochi-omngeu,  accortling  to  him,  is  bloo<l  pijctneni  in 
an  excretory  KLago  iiud  i^  found  ul^t  in  the  bile.  He  liolda  that  in 
Adilisrin's  dituuuii^  the  fniluiv  uf  Uiis  futirl-iifu  of  the  supnueiuil  liodieA  ii 
shewn  by  ihe  presence  of  a  pijjTnent — urohiiematoporphyriu — in  the  urine. 
This  body,  which  MacMunn  al,*o  found  in  various  other  conditions,  has 
been  ribewn  not  to  be  a  definite  chwniicjd  bcxjy,  but  to  be  a  mixture 
of  a  larger  c|uiuitity  of  haetiiat<:>|Hir{ihyriu  luid  a  enuiUer  quantity  of 
lirohitiu  (24),  tmth  of  which  are  amoii^  the  nomial  urinary  pigmentA.  It 
has  altio  bei^n  &hewn  that  the  urinary  pigments  are  not  increased  io 
Addison's  disease,  and  that  hacmM-oiiurpb^'rin  may  bo  pre^nt  as  n  trace 
oidy  i'io).  It  is  highly  improbable,  therefore,  that  ibe  suprarenal  botlies 
have  jiny  JLCtioii  on  tlie  olfote  blotxi  pi^mi'uW. 

What  evidence  is  there  that  the  stipnu-cnals  remove  toxic  «uf>fitance& 
from  the  circuktiou  and  then  destroy  them  1  Abetoue  and  l-anglow  find 
that  if  the  suprarenals  are  removed  from  an  animal  the  tilowl  iiecomes 
toxic  to  otlier  animals  of  the  s:uuc  species,  ihe  6n]>rarennls  of  which  h;ive 
Ikwu  ri'mtivwl,  the  transfused  »riimnls  d_nng  wuHior  tlian  tliry  olherwifiO 
would.  Tbi»  poison  Abulous  and  Lauglois  comiiarcd  to  cumre.  Blood 
from  a  few  contixd  animals,  dying  from  other  causes,  did  not  apjx'jir  to 
poa--<css  thin  toxic  effect ;  but  more  oK'iervations  are  iTtpiired  as  to  the 
(piestion  whether  the  bhxMl  of  dying  aninuits  is  toxic  or  atoxic.  It  ts 
conceivable  that  ibis  tuxat-'mie  eoEidiliuii  wms  the  rusult  of  a  Mispeniuon 
of  the  excretion  of  poisonous  bodies,  duu  to  remoral  of  the  suprarenal 
capsules.  But  Tizzoni  and  Nothnagcl  crufihed  the  suprarcnals.  and  left 
them  to  Ije  abttorlietl  w-jihoiit  any  resulting  signs  of  toxaemia  ;  so  time,  nt 
any  rate,  the  supr.irenid  bulies  do  not  contain  the  poisonous  sulisu-inces 
which  they  might  Iw  supposed  to  remove.  This  same  hyjMJthesi*  is 
further  oppose^!  by  the  experiments  of  Abeloiis  juid  I^nglois,  who 
shewed  that  the  toxaemia  due  to  ablation  of  the  organs  can  be  counter- 
RCt4?d  by  irijecliou  of  suprarenal  extract.  Xow,  if  the  suprarenal  bodies 
excrete  a  poison  which,  when  accumulating  in  the  blr«"l.  gives  rise  to 
toxic  symptoms,  injeccion  uf  .'Suprarenal  oxtraet  should  incrcAse  tl 
toxic  effects.  These  two  observations,  then,  are  both  opposed  to  tl 
hypothesis  that  the  suprarcnals  excrete  a  poisonous  substance. 

The  view  that  tlie  siiprarenals  antiigonise  toxic  substances  in  the 
circulation  is  attractive,  but,  as  has  Wen  already  pointed  out,  it  has  not 
been  established.     This  ]ioint  will  Im  refuned  to  again  in  connexion  with 


llie  byputhofiis  titat  Ailclisnii's  iJisease  U  due  [urUy  U>  nlwicncu  *>f  iiiln'niiliii 
mud  partly  to  fniliire  of  iho  roHex  to  exert  nii  antitoxic  influeni-o ;  Uut 
it  may  bo  suited  hore  that  there  is  no  satisfactory  evidence  tb;vt  AcKiison's 
(liiH*aAc  is  due  aolvly  lo  kuluie  of  an  antitoxic  function  exerted  by  the 
adrfTiaU. 

B.  Thiit  AiitliMm's  ftisitiur  «  duf  to  tin  Inniieqiiaie  Snj'jtli/  of  Ailrfiuiiia.— 
Oiir  knowledge  that  adrennlin  iit  soci-eted  by  the  modijlhi  of  tbe  supra- 
renal glHnd;«  and  by  chromaffin  cells  eUewhere,  the  low  blood-presetire  in 
Addiwn's  diHeJute,  and  the  absence  of  luiretiftlin  from  the  glands  in  (.it«l 
cjuitjs  have  mmle  it  clear  that  Addison's  disease  is  due,  in  part  at  least, 
lii  JiltKoncu  (if  :idn?iialin  or  inndi!([nary  of  the  chromatKn  cwlls  in  tbc  siipni 
renal  racdidhi  and  pnaaibly  elsewhere ;  thin  may  be  confiidernd  certain. 
Wo  are  not  yet  in  a  position  to  my  that  Addison's  discjwe  is  dno 
solely  to  deBciency  in  lulremdin  ;  tbe  failure  of  adrenibliii  to  cure  the 
disease  suggests  that  siinie  ntlier  fiu*tnr  is  present ;  and  tho  pi^nieiitation, 
vomiting,  and  the  oc&iaionid  occurrence  of  terniiruil  coiivnUions,  [loint 
rather  to  some  i>o«icive  irritation,  toxaemic  or  mechanical,  than  to  mere 
abdoncc  of  a  iinrnial  etiniuln.-^. 

It  is  also  conceiviiblc  that  Addison's  disooso  is  duo  tu  total  adrenal 
initdeftuacy,  suppression  of  the  nietUdlary  secretion  of  adrenaiin  being 
responsible  for  mnscular  and  circidAtory  sitthenia,  and  suppression  of  tho 
hyiKithciicftl  antitoxic  function  of  tho  cortex  leading  to  a  toxnemtn 
which,  by  stimulating  the  sympathetic,  induces  excessive  pigmentation. 
As  has  already  U'cn  pointed  out,  tbe  attractive  hypothesis  that  the 
cortex  of  the  su]inirenn.l  him  an  itntitoxic  function  ha.s  yet  l-o  Ix-  pnived, 
and  until  oiw  knowledge  on  tbia  point  is  more  certiiu  it  is  useless  to 
discuss  the  i|Uestiou  whether  auto-intoxication  due  to  this  factor  plays  a 
part  in  the  p^itbogeny  of  Addison's  dise^ise. 

Similarly,  there  is  no  proof  that  the  mere  aljscnce  of  the  tonic  effect 
of  adrt-nidin,  by  iipsutting  mrtdM>tif«rn,  indnren  a  toxnenii;^.  ^^'l•  are  ;i« 
yet  far  from  a  full  undarsiawlin^  of  the  method  of  action  of  internal 
secretions.  The  secretion  of  the  suprarenal  Nnlies,  by  it*  intemction 
with  other  ghindn,  might  prodiicc  the  cipiililinum  vco  know  as  henltlt. 
A^Mcnco;,  deficiency,  or  [lervifi-iiion  of  the  eiipmrenal  tH;cretiiin  appears 
to  lew!  to  a  profoiuid  disturbance  of  norma!  processes  in  the  body.  This 
disturbance  might  easily  lead  to  the  production  or  acciunulation  of  poisons 
in  the  system — in  other  words,  to  an  auto-intoxication.  If  Addison's 
disease  is  an  aulo-irituxicalitm  the  urine  should  contain  the  loxic  material, 
since  the  kidneys  are  pracliL'.'dly  always  healthy.  Here  a  sufficient 
Amount  of  eviflonce  is  unfortunately  wanting.  I'rof.  Schiifer  and  I>r. 
Oliver  have  founrl  that  extracts  from  the  urine  of  patients  suffering 
from  Addison's  disease  have  the  same  effect  as  normal  urine.  Gioffredi 
and  Tinno  have  found  tbe  toxic  coefficient  of  tbe  urine  increased,  but 
ibis  wjw  in  a  ouso  in  which  there  was  in  addition  caseous  tuberculous 
pneumonia ;  so  that  no  real  importance  can  be  attached  to  this 
ulwervation.  Xeurine  ha.*  been  said  to  be  present  in  the  luine,  and  the 
phenomena  of  the  disease  have  l»een   referred  to  its  action  (48).      This 


stattiineiit  ospeciaUv  is  in  need  of  luore  gcnoifil  oonHrmation.  Ahihlnuiaa 
ha*  piu  fonvan]  the  view  that  the  symptoms  of  Aridiswi's  die^iue 
due  to  cliroiiic  poisoning  with  pyrocitechin.  More  ext«n(]c<)  oljeoni 
tlons  are  renin'reU  on  ihis  subject,  nnJ  until  they  an*  forthcomit 
jndxini-'iit  must  lie  siispenileii.  That.  Aililisnn's  tliswise  is  «u  unt 
iiituxication  in  nu  drmhl  an  uttn«'tiv<;  stip[)OHilioii,  Itnt  a^i  yet  there  il 
bnt  little  positive  evidence  to  support  it. 

The  hypothesis  that  Addison's  disease  is  due  partly  to  absence  of 
adrenalin,  partly  to  nervous  Irritation,  has  Wen  j^uggested  by  iJr.  Bymm 
Brnnivrell  (1*5),  Xeussfir,  juul  Bihul-I  ;  thin  explanation  coiulmies  liic 
"  nervous  "  and  *'  inadequacy  "  hy|>otlie«e8,  and  in  the  present  slate  of  our 
knovrlcdgc  is  difficult  to  controvert 

7')  sHiii  up.  Adriisoii's  diuoaso  i«  due  to  irmdeqiuicy  of  the  ohronwflh 
or  ad  renal  in-socif  ting  culU  which  are  eliiolly  situated  in  the  me^luUa  o( 
the  gland,  hut  arc  also  found  in  eonnexion  irith  the  8yin|>atbetic  tiiitilu. 
lb  is  possible  chat  there  ts  n  second  factor  at  work,  namely,  iniiaiiou  of 
the  sympathetic  uorves.  n-hich  mifi^ht  be  (I)  mechanical  and  duo  to 
nilhRHinrts  ami  invasion  of  the  peric«]J8ular  ner^-es  and  ganglia,  or  (2> 
toxiiumii!  and  diK>  either  to  ffiihire  of  a  hypotheticid  iintitoxic  func-tinn  of 
the  cortex  of  the  adronaU,  or  to  disturbtxl  metabolism  re?ultinp  from 
alxsence  of  aiircnitlin. 

Onset— The  unset  of  the  diwase  is  generally  insidiuits  and  not 
marked  by  any  6|iceial  symptoms  or  features.  The  [laticnt  hnfi  liircii 
gi-adnally  loaini,'  energy  and  strongih  for  a  considerable  time  l»efore  «.'«k- 
injj  medical  advice,  which  he  does  perhaps  chiefly  for  the  relief  of 
gastric  sytnptomft.  I*igment:i.tion  mfiy  occasionally  pi'ecede  the  ronnife^ia- 
tions  4if  (-(Jiiiitituticmal  symjitoms,  and  «i>  bu  thf  first  thing  to  W'  noticwl ; 
hut  the  eonstitutional  KympUims  of  general  debility  and  gasLro-iuleetinal 
irri  tain  lily  usually  precede  it. 

In  a  few  cases  the  rapid  occnrrenco  of  severe  symptoms  may  suggest 
a  sudden  onset ;  it  ii!  probable,  however,  that  this  is  mthcr  a  well-marked 
mlvinice  or  exaccrliation  in  the  coui-kc  vf  this  insidious  disease  than 
aK^nlnlely  its  flrst  manifestations.  The  apgiarently  acute  oni^et  of 
Addison's  ilieease  has  l>een  known  to  follow  some  sudden  shock  or 
depressing  circumstance,  and  has  been  put  down  to  the  ad  ministration 
of  a  severe  purge  or  to  distress  or  worrj-. 

Symptoms. — Pi^meufalion,  which  most  often  aroiuws  the  suspieiun  of 
the  diiieiifie,  is  variable  both  in  the  time  of  its  apjieariincc  and  tn  its 
degree.  I'snally  it  foHowrg  the  constitutional  sympioniii,  and  it  may  only 
occur  shortly  before  the  falJil  terminntion,  and  tw  then  but  Hiigblly 
marked  nr  even  entirt^ly  iiW(-iit  In  stmie  inrretpirnt  inslunces  the 
ptgmetitatioii  appinars  to  pivfede  any  subjective  symploms  by  ycars- 
In  a  case  of  Mnnro's,  ([uoied  by  Greenhow,  there  was  an  interval  of 
seven  years  between  the  appearance  of  pigmentation  and  the  onset  of 
couiititutioiial  xunptonis.  In  sonic  casc*(  it  is  so  nmrkcl  as  to  resemlde 
that  stfii  it)  the  dark  races;  such  cases  are,  however,  rare;  more  often 
it  rcsomblL>s  the  bronsing  of  sunbiU'n,  or  the  dirty  sallow  tint  so  fr«<|itently 


seen  in  associitiion  with  djepcpsia:  tho  puiient  himself  is  oft«n  quiio 
unaware  of  iu  prcKnce.  It  may  attract  little  notice  even  on  the  [lart  of 
the  patient's  frieods,  who  are  gcnorally  the  firei  to  ohsene  it ;  or  it 
may  be  put  down  by  them  to  exposure,  or  la  ineufficient  ftttention  to 
pentAnal  cleanliness  The  pigmentAtion  is  an  exaggeration  of  the  normal ; 
it  has,  genenlly  speaking,  the  same  regional  and  anatomical  distribution, 
and  is  subject  to  the  same  infiucnces.  being  increasod  by  any  local  irritiint 
applied  to  the  shin.  Hilton  Tn^e  thought  it  probable  that  it  wniild  be 
absent  in  a  pitiictit  ktf]>t  in  the  dark.  This  e.\periinunt,  so  fur  att  I  know, 
bis  not  been  intentionally  tested  :  but  the  light  to  which  pjitionts  are 
exjKMf^]  may  very  well  play  a  part  in  detennining  pignicntJition  at  an 
early  or  u  late  stagt-  of  tht-  di.<ti!aAe.  It  would  be  int^^restiiijj;  t<i  know 
whether  Addison's  dtscuKO  has  ever  hc^un  olMorved  ii]  an  albino.  The 
probabilities  ai*e  against  the  conouiTencc  of  two  such  rare  conditions ; 
biu,  theoretically,  there  should  be  no  pigmentation  in  such  a  case. 

Pigmetiiation  is  ^ometLines  almost  univei'rat,  but  is  usually  jHiKtal,  and 
is  tben  first  noticed  on  the  face,  neck,  and  the  Iwcks  of  the  hands  and 
fingers ;  especially  over  the  joints,  where  it  throvrs  into  relief  the  njtils, 
which  appear  remarkably  white :  in  this  last  point  the  pi^nuentation  of 
Addison's  disease  ditTcrs  from  thai  of  the  dark  races,  which  it  otherwise 
closely  resembles. 

Tlie  tint  of  th«  face  is  of  very  varying  intensity,  and  contrasta  with 
the  tenth  and  with  the  sclerotica,  which  n^nally  appear  Aomewhat  anaemic. 
In  rare  infit.^ncpji  foci  of  intense  pigmenlation  have  been  deBrrilted  on  the 
conjunctiva  (Lera),  but  this  occurs  in  ochronosis  and  in  phenolism  and 
it  is  prt>bab]e  that  most  of  these  cases  were  really  of  this  nature.  The 
staining  of  the  neck  and  face,  like  that  seen  occasionally  in  prt^ant 
women,  may  shew  considerable  iiTcgulan'ty  in  its  dcgroc.  Tliorc  may  be 
darkening  of  the  hair  during  the  progress  of  the  disease,  but  accortljng 
lij  Sir  S.  Wilk-s  (T0|  the  colour  of  the  hairy  9cal]>  is  not  altored  ;  ami  the 
same  is  true  of  the  skin  where  it  is  covered  by  the  lu-ard,  etc.,  and  of  the 
eyulids.  The  lips,  along  the  lino  where  they  conic  in  contact,  some- 
times shew  pigmentation ;  and  similarly,  aa  the  result  of  irritation 
most  commonly  due  to  carious  teeth,  the  cheeks,  the  gums,  or  the  tongue 
may  l)ecome  pigmcnt4.'d.  I'igmenUiion  of  mucous  surfaces  is  often 
alweiit,  and,  though  it  is  genenlly  regarded  as  a  sign  of  consideralde 
value,  it  is  prolxibie  that  the  factor  of  local  initation  is  a  powerfnl  one  in 
its  caiuaiiun.  Should  pigmentation  of  the  nntcous  inemhraikc  of  the 
mouth  be  found  without  any  source  of  irritation,  it  may  perhaps  be 
regarded  as  an  exaggeration  of  some  trace  of  the  condition  seen  in 
TjLKcars,  in  blue-gummed  Negroes,  and  exceptionally,  in  healthy  persona 
(54).  The  tongue  may  shew  purplish  inky  stains  new  the  frne  border, 
stains  so  arranged  as  to  suggest  contact  with  the  teeth  as  a  causal  factor. 

Passing  from  the  exposed  parts  of  the  body,  the  pigmentation  is  found 
on  the  (luraal  surface  of  tho  forearms  ami  on  the  anterior  foldi;  of  the 
axillae  ;  these,  it  nhould  W  reinemlwred,  are  apt  normally  to  be  pigmented. 
The  areolae  around  the  nipples  usually  shew  a  marked  alteration  in  tint, 


comparable  to  that  seen  in  pregnancy :  hut  I  have  on  ecveraJ  occftfitou 
noticed  tbat  the  pijcmentation  of  the  nippln  is  not  so  much  increwed 
would  have  bctiti  expected  front  the  changi'  in  tbu  colour  of  the  skin' 
elsewhere.  The  lower  p-nit  of  the  iiriea  alha  may  Iwlie  iw  n:ime,  luid 
become  !i  "Hngy  or  brown  streak.  The  genitals,  ]>«*rinttuni,  ami  f;rmni 
am  dat'keni-rl  in  tint,  souielimi*!!  to  a  marku<l  decree,  and  the  mucous 
membninc  of  the  glans  peitis,  the  labia  minora,  and  \'agina  may  pnuent 
changes  .siniibir  to  those  seen  in  the  month.  The  dark  areas  pas*  hy  a 
gracliuil  tninsittoii  jtilo  the  gudar  |iHrl.4  of  the  itkin.  If,  however,  hjiv  p«n 
of  the  KUtaneuii*  aurfiifa  have  bL-eii  IrritaLud,  as  for  example  hv  a  blist«ri,  lht> 
resulting  increase  in  pigmentation  has  a  comparatirely  shai'p  definition,  llie 
combination  of  Addison's  disease  and  leucodermia  has  often  been  dc-ncHbcd. 
but  the  diagnosis  m  many  of  these  casca  i*  open  to  question.  Parts  of 
the  lioily  which  are  ex|)08cd  to  friction  or  pressure  shew  an  iuurejised 
pigmentation  in  ti.n  especial  c)egi-ee.  Thus,  the  waist  where  it  is  compresited 
by  corset  or  belt,  the  knee  where  the  garters  lire  tied,  the  Hboulder^  under 
the  braces,  or  the  prominent  vertebral  spines  present  a  darker  biio.  The 
palms  of  the  hands  and  the  soles  of  the  feet,  which  are  subject  to  u 
much  if  not  more  pressure  than  other  parts,  are  very  nirely  pigmentetl, 
but  I  have  UvicG  men  pigmentation  of  thcs  fmlms  with  intensiftcatinn 
along  the  varioiw  lines.  The  tissue  of  scars  remains  unaffeci<>d,  but  the 
surrounding  skin  .ihews  an  exaggeration  of  pigmentation.  Dr.  B.  Hi-aro- 
well  hiia  re])urt»d  a  case  in  which  Lhtj  jHiok-marks  of  amall-pox  were 
pigmented,  (iieenfaow  attacht^d  coTiaiderahle  diagnostic  value  to  tho 
presence  of  small,  welklefined  ajiecks,  like  small  moles,  on  already  dis- 
coloured parts  of  the  akin.  It  may,  however,  bo  questioned  whether 
these  spots  c;m  he  cnnslHeiiKl  pathognomonic  of  the  diaease. 

Crenerally  tipeakiiig,  pigmuTitatiun,  iboiigli  Kuggesting  the  disease,  ts 
tint  of  itttelf,  M]»iit  from  constitution  a!  symptoms,  sufficient  to  warrant  a 
l>f>sitive  diagnof^is. 

A  white  lino  on  the  skin  of  the  abdomen  after  mechanical  irritation, 
the  converse  of  the  familiar  t^wrhc  orebrale,  was  described  by  Sergcnt- 
aa  a  si^i  of  snprarciuil  innc)i!4i|Uacy  and  low  blood-pressure;    Rernard'fl 
observations  shew  that  this  isign  is  inconstant  ami  of  no  v;due  (9). 

Aiilieni'i, — This  is  perhajw  the  most  frequent  and  important  of  the 
constitutional  symptoms.  Xi  first  the  patient  is  easily  tired,  never 
feels  rested,  even  after  a  long  night,  and  gradually  becomes  more  ami 
more  indisposed  for  any  exertion,  however  slight,  whether  of  IkkIv  ra- 
mind.  As  the  dispnAo  advances,  life  becomeit  a  burden,  but  the  sutfcrer 
has  not  even  siitticient  vitality  to  complain  of  it*  weight.  Impotence  is 
seldom  roferred  lo  in  the  reporteil  cases,  but  is  pn>liali!y  not  infrequently 
present.  The  muscriilar  feebleness  is  nut  an^onijianieil  by  any  cmro- 
Bpouding  oniiieiation ;  there  are  no  signs  of  ]teripheral  neuritis.  This 
couilition  of  invincible  languor  has  been  compaied  to  that  brought  about 
by  the  action  of  a  poison  like  cunire  in  a  minor  degr&e.  Langlois  (^ft) 
lays  stress  on  the  total  to«ui  of  Mtutaiiied  nitisculur  efTorc  which  disUDguisties 
Addiaon's  disease  from  phthisis  and  other  causes  of  great  debility.     In 


fftct,  in  cases  of  doubbful  dtiijfiiosU  ho  recommonds  recourse  to  Momo's 
ergugra[ih. 

Spii/itvtu*  re/erafiU  io  the  VitsadaT  Swifm. — The  want  of  iiiitsciilar  tone 
Aiiil  contnictility  u  not  limiteil  lo  the  volmitaty  miist-lei*.  The  »yalolo 
of  ikc  heart  ia  greutty  enfeebled,  iis  is  shewo  by  the  suiall,  extremely  soft 
an<i  coiufiremiblu  pulite  which,  in  some  caaes,  Qmy  even  become  iniper- 
ceptible  at  the  wrist.  The  aneiial  Mood-preBsiire  is  exiramely  low  :  the 
maximum  systolic  pressure  nmy  fall  to  60-65  mm.  of  merciu'v  in  the  hiter 
tvtaj^ea,  ea])ecially  ahortly  before  dejith.  Jmieway  and  Dr.  G.  A.  (iib.-*on, 
however,  quote  cu8c«  in  which  the  biood-prcssurc  was  not  low.  In  n  case 
UDfler  my  fnre  the  pressure  ro<se  from  80  to  100  mm.  Hg  as  the  result 
of  treatment  with  mlrenalin, 

The  temperature  ift  generally  suhnormal  and  the  extremities  cfM,  so 
that  the  patient's  st:kte  Itaa  l>ecn  compared  to  tbnt  of  chronic  collapse. 
The  depressed  stiite  of  the  circulation  is  fiirther  seen  in  r  liability  to 
^'noo[M! ;  osiwciiiUy  when  the  [wtient's  heml  is  niised.  There  is  consider- 
ahlo  diiiigvr  thjit  one  nf  tht'i^i!  faintin};  Rta  may  jiruve  fatal.  Cnrdiac 
weakueas  is  also  sometimes  ^hen  n  by  palpitation  and  disti-essed  breathing 
on  movement.  Sighing  and  yawtiiiig  are  sometimes  present.  An  otlunsive 
or  ciutuvcric  timoll  is;  oeeiiiiiijnully  noticed  to  cmannLo  from  tla*  jiatietit. 

Althtmgh  the  tcuipeniliu'C  is  usually  bt'low  normal  this  is  by  no 
means  utii\ersal ;  there  may  be  fever,  especially  shortly  before  death, 
from  some  acute  infcctioiL 

Addison,  probably  I>ecau8e  he  discoverer!  this  disea->ti  wbcn  looking 
(or  the  eau:$e  of  puruieiLins  anaemia,  consideiml  aiiHemia  as  one  of  the 
chief  symptoms-  The  recorded  blootl-couiils  shew  some  lariaiiou ; 
usually  the  red  btood-corpnseles  are  diminished  to  about  €.',.'> 00, UUO.  but 
in  some  instances  counts  of  ti,000,OriO  or  even  more  have  1>eeu  recorded  ; 
it  is  possible  that  this  in  Uic  result  oi  concentration  of  the  blood  due  to 
vomiting.  It  is  true  that  the  contrast  of  the  bronzed  skin  with  the 
scleroticA,  which  are  nKually  pearly,  may  give  the  imprcHsiun  of  anaemia. 
.  Bui  though  anaemia  and  Addison's  disease  may  coincide,  they  are  not 
■pecially,  much  less  in  separably.  ci>niiect«d. 

The  subjects  of  Addison's  disease  retain  about  as  much  sul>ciit.ineous 
fat  as  they  hud  before  the  unset  of  the  disease.  Thoy  may  Iw  thin  or 
£[Ktr[<  and  lose  woi;;ht,  but  they  du  not  become  remarkably  omaeiaiod. 

{iHftriAHttetiuul  S'imj'Uiim. — The  toiij*ue  is  usually  clean  and  moist,  but 
the  appetite  is  poor  and  may  '«  capricious.  The  Iohs  of  ilif  healthy 
ilc-'tire  for  f<Hxl  is  an  t'Arly  symptom,  and  accorajianicM  the  ini^idioiH  oii(>4)t 
of  gvncral  di^bility  and  Uws  nf  Uwie.  In  the  later  stji^cs  tbia  imliirerence 
may  ]>a«s  into  positive  luathiug.  The  hydrochloric  arid  in  the  j;a.stnc 
juice  may  be  diminiahod  or  absent.  Nausea  and  retching  are  generally 
met  with.  Vomiting  may  occur  tbron]£hoiit  the  course  of  the  illness,  but 
"is  rarely  absent  in  advanced  smges,  and  may  be  s|x)ntancoUB,  and  so 
irrepressible  as  to  cause  death  from  cxhuustion  "  (Greenbow).  Persistent 
hiccup  may  be  a  tioublesome  feature.  The  bowels  are  usually  confined, 
but  severe  attacks  of  diarrhoea  may  su]>ervene,  and  are  sometimes  so 
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nncontrolliihle  as  to  carry  the  patient  cff.  The  constijjation  is  Init  ovt 
more  inaiiifi^Klatinri  of  lliu  ■j;4'tmnil  loss  of  niiiscnlar  liino  alrvutly  referred 
to.  Ill  exceptional  cnsea  acute  aMoniiiud  syiD|itoin>;  imitating  appendi- 
citia  or  eien  peritonitis  nifty  come  on  (libatein,  Natun-Larriei). 

AWrnm-i  Syijiplvms. — The  ^'eiieral  Iom  o(  vitality  i«  alicnrn  l»y  th« 
^lepn^cuiod  functional  activity  of  the  nervous  8y«t«n].  The  acui^y  o( 
vision  may  be  impaired,  fla»hos  of  light  may  \w&s  before  the  eye*,  and 
the  iierception  of  auditory  Sensations  is  sumetimea  dulled.  Tberd  in  id 
rare  cases  a  feeling  of  intense  irritation  which  prevents  sleep.  The 
mental  processes  remain  clear  to  the  end,  or  until  a  final  coma  or  deliriiini 
snpervetie.  In  such  a  condition  of  unconsciousness  si^jns  of  irritatinn  uf 
the  ncrvims  system  may  shew  themselves  in  muHCular  tivitchinj^  or 
rigidity,  or  even  in  general  convulsions.  Heatlaclie  and  vertigo  are  by 
no  means  rare,  and  arc  most  often  as8octate<.l  nnth  faiiitneas.  Fain  is 
sometimes  cuinplaineil  of  in  the  limbs,  and  is  often  present  in  the  loins, 
epig»8lriuni,  or  hypochoii<]riHc  ntginus.  The  extension  <if  Jntlamraation 
from  the  adrenal  burlies  to  the  neighbouring  organs  and  tissues  is  probi^^H 
ably  responsible  for  much  of  the  lumbar  pain.  The  knee-jerks  iif<#^| 
unuftlty  ditninishod  und  may  be  nb»enL 

i'l-inf, — There  arc  no  constaut  nr  cliaractenstic  features  in  the  tirimr. 
It  is  usually  normal,  or  slightly  diminished  in  amount,  though  there  mar 
be  |)olyuria.  Shortly  before  deatb  the  amount  of  urine  may  be  very  con- 
siderably diminishcti,  and  suppression  has  been  recorded.  Albumin  and 
sugar  aro  absent,  in  the  later  «tages  there  may  )»e  n  trace  of  Blbiiniln. 
.\r  u  result  of  intestinal  disturbance  indican  may  lie  present  in  the  urini', 
but  is  not  of  any  further  ^igni^cauce.  Excessive  urobilinuria  may  ooeiu', 
but  is  not  contunt.  The  obsenations  of  Thudichum  and  Dixon  Mann 
shew  that  there  is  a  diminution  rather  than  an  increase  of  theuriiury  pig- 
ments. Cordonc  described  a  pigment  in  the  urine  of  cases  of  Addison's 
disease  with  the  same  characters  as  the  melanin  of  the  skin  and  of 
melanotic  sjircomii.  The  excretion  of  urea,  uric  acid,  luid  ammonia  has 
been  found  to  ho  normal.  Neurinn  baa  biien  described  in  the  urine  by 
some  obserpcrs  who  believe  the  disease  is  duo  to  an  intoxication  set  ap 
by  thia  Imdy,  but  this  rwiuires  further  confirmation. 

C'tmrcf.  t>J  ike  Dumzsr. — The  crturse  of  the  disease  is  not  nnirorm,  and 
thonjffa  progressive  is  nob  n^giilnrly  so,  even  in  the  same  tndiviiliial.  As 
in  pernicious  anaemia,  there  are  exacerbations  or  paroxysms,  during 
which  all  the  symptoms  become  accentuated.  After  each  of  these  crises 
the  iialirnl  rallies,  but  is  geneiiilly  left  in  a  wonte  |K>Bition  llian  Ijefoi^i 
Dr.  CTii!uiditin'  laid  tttrct^s  un  these  altornule  exacerbations  and  remirsiuiia, 
and  ])ointed  out  that  the  pigmentation  follon-s  the  uune  lines,  being 
exaggerated  together  with  the  symptoms  ;  and  that,  though  it  diminished 
during  the  suc^'eeding  remission,  it  still  remained  more  marked  than  it 
wji»  bcf(tre  the  last  attack. 

Usually  the  constitutional  symptoms  are  the  earliest  to  ap|te«ir  and 
the  more  pi-ominent  throughout. 

Coses  may  ptx>ve  fatal  without  any  pigmentation  :  in  these  exampln 
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of  Addison's  disease  without  bronzing  tbo  syinptoms  tuually  niii  a  rapid 
oourie.  On  the  otiier  bind,  tlic  pigmentation  it  occa^iotmlly  iho  first, 
Hud  for  a  varying  time  the  only  manifesiAtion  of  disease.  SometiuicB 
one  of  the  const  i  tut iotml  s3'mptom8  is  more  osiwcially  noiiciubli-,  mmt- 
timee  another ;  tbiuf  ihure  may  be  a  tendency  to  vomiting  and  Jiun-boca, 
the  diaeaae  presenting  a  ga^tro-intestinnl  chaiiict^r ;  or  fainting  fits  and 
oxtFcme  breathlessness  on  movement  comititute  what  may  be  called  a 
cardiac  typfi.     But  all  the  wiiilti  ibere  is  intense  and  inci^ea«ing  asthenJH. 

Duration. — The  period  over  which  symptoms  referahle  to  the  di.s4.Miw 
occur  19  very  variable.  The  onset  is  jfenerajly  extremely  gradual  ami  (he 
progret>s  may  he  ver}'  slow  ^  cases,  indeed,  have  liceii  rcct>rdt:d  in  which 
the  duration  iippi'Jirod  to  be  as  long  as  seven  or  even  ten  ycai-s.  After 
death  the  changes  in  the  suprarenal  capsules  are  as  a  rule  nf  nUl  standing 
—  caseous  or  (.'retaceoue  tuliercla  Whether  after  the  tlevelojnnent  of 
ik'tiiiite  i^vmptxirnH  the  iviursc  of  the  disejisu  con  bc-uume  arrL-sled,  anil  Iw 
c<msidored  cured,  is  a  difticnlt  <|ue»tifm.  The  extremely  prolonged  cfjuwe 
of  soma  cases  might  welt  suggest  that  the  morbid  lesnon  had  become 
arrested,  and  a  certain  degree  uf  cunijien^ition  cJrvctecl  ;  uik]  thiit  a 
recrudescence  of  tulM-n-'le,  analogous  to  that  often  met  with  in  the  lungs, 
or  some  acute  infection,  was  responsible  for  the  finally  fatal  iiVBue. 

There  is  no  doubt  that  considerable  destruction  of  the  siiprarenals  by 
tu1>erculosiB  is  not  infrequently  met  with  in  persons  who  have  died  from 
other  causes,  atid  iti  some  of  them  the  early  symptoms  of  the  disense  may 
at  some  periwi,  jicrbjiiis  long  anieceiletit  to  death,  haxe  been  present, 
though  possibly  not  tiulheiontly  prominent  Uii  arrest  attention.  In  any 
ca»e  of  apparent  recovery  the  di^culiy  of  diagnoids  and  the  possibility  of 
tbe  disease  being  latent  must  always  be  taken  into  consideration. 

lie  tliis  as  it  may,  the  (hiration  in  the  grejit  majority  of  instances  is 
long.  The  average  length  of  time,  in  a  number  of  cases  coUecled  by  Sir 
S.  Wilks,  (hiring  whi«;b  synijitunis  were  present,  was  eighteen  niontha. 
This  calculation,  however,  inclmlcd  the  rarer  ijxstances  in  whieh  the 
disease  nuis  an  apparently  acute  0010*86.  In  the  latter  the  lesion  has 
been  jtrogressiiig,  as  seen  at  the  autopsy,  for  monibs  or  even  years,  but 
DO  prominent  ttympumiii  had  lieen  manifested,  and  the  disease  liaa  lici^ri 
ft{H>)cirii  of  as  Ix-ing  latent.  Suddenly,  perhaps  from  some  atnite  in- 
fection, the  symptoms  btirst  out  in  inU  force,  and  the  patient  dic«  in 
a  few  days  or  weeks.  Between  tbo  vvrj-  chronic  and  these  reniarkably 
acute  ca.'^eH  there  are  intermediate  giudes  which  will  be.  found  to  cnntain 
nuKit  of  the  c;ises  met  with  in  practice.  It  has  been  sngge^terl  that  ea6e« 
with  simple  atrophy  of  the  adrenals  ran  a  longer  course  than  those  with 
tuberculous  adrenals  (13). 

Termination. — Death  may  be  quiet  and  gradual  from  asthenia,  the 
{.■atient  being  conscious  to  the  last;  or  a  "ty|iboid"  or  semi-coniatose 
condition  may  precede  it.  Xot  infrei|iiently  sudden  (iynco[>o  extingiushes 
the  dickering  tiame  of  life  ;  severe  attacks  of  vomiting  or  diarrhoea 
may  so  exhaust  tbe  already  debilitated  patient  as  to  be  the  immediate 
cause  of  death      !!>ometimes  delirium,   muscular  twitching,   or  ^ttcral 
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convulsioiui  may  pi-ocedc  death.  Doiith,  however,  la^y  occui-  long  hefor* 
the  patient  beoomes  bedriddon,  as  in  an  instance  roccprded  by  Prof.  Ofefair 
(53)  of  ;i  physician  who  ]w(l  hardly  coraplel«d  his  arrangeioenta  fi>r 
ing  from  practice  wlien  he  di«d  from  sudden  ttyncope.  Death  may 
sudden  that  the  patient  is  not  known  to  have  been  ilL 

Prog'nosis. — The  disease  wheTi  sidliciontly  ndnmced  to  w«m*i 
positive  diagnoMR  is  \my)mh\y  a\wiiyi>  fitud.  It  must  be  iulniitl»l,  hov- 
erer,  thiit  diagtioftiit  in  an  early  sUige  i»  nol  only  dilliciilt  Imt  uucertato. 
Its  recognition  by  its  features,  when  well  marked,  in  much  Ukc  the 
diagnosis  of  malignttttt  ditHuise  by  the  cachexia,  in  which  case  it  is  equally 
trui.'  tImL  tint  pi-ogn<i8is  is  liupolees. 

Arrest  miiy  somotimcs  occur  after  initial  symptom*  of  slijjlit  inuintiit 
hiivc  shewn  themselves ;  thus,  caaes  of  cure  have  been  reported  after  t! 
administnitioti  of  suprareuiil  gland  subijtancc  (vi'ie  p.  419).  In  2'J3 
colleetet)  by  Luwin,  iKifora  thi«  form  of  treatment  came  into  voj^ue,  lO 
CBses  B,ri)  recorded  na  being  cured,  and  1'5  as  having  shevm  impruvemetiL 
The  existencB  of  Addison's  diMaso  makes  the  prognosis  very  bad  in  the 
event  of  any  acute  infectiotis  diaeaie.  The  occurrence  of  iiregnaney  in 
the  subject  of  A'Idison'*  diwasc  makes  the  prognosis  extremely  gnivc. 

Diagnosis. — -The  diagnosis  of  Addis-on's  disease  is  by  no  mejins  easy; 
we  luiiy  suspect  it-,  but  to  go  farther  and  ^ave  a  dngmatic  opinion  in  often 
somewliat  llazi(rdou^  and  not  warrautcil  by  the  facts  at  our  diapo^l. 

Advanced  and  well-marked  cases  may  be  recognised  at  once  ;  but  the 
disonae  in  its  early  stagcis  or  cases  in  which  either  the  pigmentation  or 
the  constitutional  Bymptcms  are  absent  or  ill  developi-d,  may  l>r  regnrded 
us  the  evidenea  of  trivisd  ill-hwdth,  or  biliousrii-Jis,  or  as  niiciidy  accidental. 
Conversely,  minor  iiilrrientis,  efipucially  the  ]>n)teun  imuiifcjitiitiiins  oi 
dyspepsiii,  nwiy  simulate  iL  Although  Addison's  discaao  is  sometimes 
revealed  only  on  the  post-m(irt<^m  tabic,  arini  this  is  especially  so  when 
the  course  is  rapid  and  pigiiK>ni..-ition  is  absifut,  it  ia  probable  on  the 
whole,  iwrhaps  fmm  the  intt.Tfsi  attaching  to  this  com|Mnitivoly  rare 
alFection,  that  it  ia  more  often  diagno&ed  tljan  proved  to  exist. 

The  diagnosis  ia  rather  one  of  exclii'iion,  especially  of  abdomiiuU 
di9eiL<u!,  Hiimt!  fonnif  nf  whitrh  may  prtiduc*.-  a  [uisMalile  iuiiuition  bi»th  of 
the  ]»igra Imitation  and  of  the  constitutional  symptoins  of  Addison'^  iliiiease. 

Since  pigmeniatiou  ia  the  most  objective  sign,  and  therefore  the  one 
which  moist  frequently  arouses  a  suspicion  of  Addison's  disease,  it  w|U 
be  well  to  consider  fir»t  those  conditions  of  pigmentation  which  may  be 
mifitalcen  for  the  melasma  Addisonii.  Chronic  tuberculous  peritoniti't 
ami  malignant  dii)casc  of  the  peritoneum,  M'ithont  apparently  inlcrfering 
with  the  functional  activity  of  the  fiuprarenal  b.Mlii:s,  may  Vk*  acconi]jnnied 
by  considerable  pigmentation  of  the  face.  The  rare  condition  described 
ns  acanthosis  nigricans  may  supen'cne  in  casc:^  of  malignant  disease 
within  the  abdomen.  This  pigmentation  of  the  akin  is  mmt  marked  on 
the  face,  in  the  axillae  and  groins  :  it  diffens  from  Adilison's  ili 
in  that  the  Kkin  in  thickened  and  shews  an  exaggei-ation  of  i: 
norinid  folds.     Acanthosis  nigricans  bus  been  thought  to   be  catued  by 


prQAsui«  on  the  sympathetic.  In  some  caaea  of  OQAlignant  abdomiiuti 
disease  there  may  be  compreaaioD  of  the  vessels  and  lyiiiphaiics  of  the 
organ,  which  is  tantatnniuit  to  reiulering  them  function les^.  T)m  i-on- 
diiioii  then  is  otie  of  Atldison's  ilifi«axc.  A  i^imilar  result  hun  Iwun  met 
with  occasionally  iu  lymphadenoiua  implicating  the  gbiidd  lutxiiid  thu 
snprareruils.  More  rarely  disease  of  the  stomach,  such  as  dilatation  or 
chronic  ulcer,  may  bring  about  darkening  of  the  skin.  It  hus  aUo  be*?n 
noted  in  the  recurrent  vomiting  of  childhood  (Shaw  and  Trilic).  In 
haemochroniatu«ift  the  pigraontaLion  closely  resembles  tliAl  at'  Addison's 
diseaae,  but  the  liver  and  spleen  are  usually  enlarged  and  in  late 
■UgM  there  is  glycosuria  from  fibrosis  of  the  pancreas  (dtab^te  bronz6>. 
The  aftcr-efTccts  of  jaundice  miunt  be  borne  in  mind  in  the  diagiiosis. 
In  former  days  jaundice  appears  to  have  been  not  infrequently  con- 
founded with  the  disooloralion  of  Addison's  disease.  In  some  cases  of 
b^'^pertropbic  biliary  cirrhosis,  especially  the  juvenile  form  {vidr  p.  192), 
there  is  a  distinct  brown  coloration  of  the  skin  ;  this  has  also  been 
described  in  "family  cholaemia"  (Gilbert  and  I<ertOxiullet).  Examination 
of  the  cnnjunctivae  and  of  th<>  urinu  sboidd  at  onrc  settle  any  dnidiL 
In  chronic  renal  disease  with  granular  kidneys  the  face  sometimes 
presents  u  ginger-bread  colour.  The  nire  condition  of  ocbrono^iii,  in 
which  the  cartilages  are  blackened,  has  been  mistHkon  for  Addi-iiin's 
di'M«m«i>  (56).  Ptugnuncy  luid  ntorinc  irritiition  in  curtain  casus  lead  to 
ver\'  noticeable  pigmentatirjn  of  a  somewhat  patchy  character.  In  chronic 
ptdnionary  tuberculosis  pigmentation  may  lie  veiy  considerable :  Uoinet 
speaks  of  this  condition  as  AdUisonism  {ridi  p.  4:13);  it  may  very  closely 
resemble  tlmt  of  Addison'^  diiii'jise.  Malarial  raelanaemia  priMluces  a 
geiiund  darkening  of  the*  skin,  and  in  melanotic  sarcoma  notable  piguienta- 
tion  of  the  skin,  t]uite  apart  from  the  presence  of  growths,  has  been  noticed 
(Legg) ;  in  fact  Addison's  ninth  case  in  his  original  Memoir  appears  to 
have  been  of  this  nature.  According  to  Wagner,  the  hislologictd  position 
of  the  pigment  in  the  skin  in  such  cases  of  melanotic  earcoma  is  the  same 
as  in  Addison's  disease.  Carbone  oonsiders  that  the  presence  of  stdphur 
in  the  pigments  of  Addison's  disease  and  of  melanotic  sarcoma  distinguishes 
them  from  that  resulting  from  the  destruction  of  red  blood-corpuscles  siidi 
OS  occurs  in  the  melaiiaemia  of  malaria. 

In  exophthalmic  goitre  the  skin  may  becume  no  pigmented  as  tn  give 
rise  to  a  diagnoKts  of  Addison's  dirujaiie  combined  »'ith  timves'  disease. 
KwDvery  in  such  a  case  m;iy  give  rise  to  the  erroneous  impression  that 
Addison's  disease  has  been  cured.  In  rare  instances  cut4Uie<kns  pigmenta- 
tion accom[L-inie9  sclerodormia.  In  vun  Kecklin^hau5t'n'>f  disejiAe  the 
pigmAltation  is  assiiciatei)  with  iieuixifibruniaLiNiis,  and  it  has  Iwon 
suggested,  but  on  insufRcient  grounds,  tha.t  the  cutaneous  pigmentation 
is  due  to  suprarenal  inadequacy. 

In  rheumatoid  arthritis  not  ouly  a  darkening  of  the  skin  but  the 
mpjieiiranee  uf  black  frMcklea  also  may  be  noted.  Occasionally  in  this 
disease  a  welt-niurked  collar  of  pigment  is  seen  ou  the  nook- 

Argyria  is  rai-e,  but  this  disooloration,  which  follows  on  the  absorption 
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of  silver  »&lta  and  their  mibsci|uent  deposit  in  the  akin,  is  vet^  atnkiti{^ 
It  is  permatiout,  urul  has  resulted  from  the  medicinal  u&e  o(  iiit»te  of 
gjlver  iiiternall/  for  gastric  nicer  or  tabes,  or  from  ita  external  appticatioo 
to  sores.  In  argyria  the  distribution  of  the  pi^eut  und  the  colour  of 
ilic  'ikiti  Hrc  not  the  same  as  in  Addison's  discHsc.  The  expowd  puts 
of  the  skin  are  chieHy  affected,  the  silver  is  deposited  l)etweeti  and  not 
in  the  cells,  and  the  colour  is  first  gray  and  subsequently  blue. 

Tb«  medicinal  use  of  arsenic  if  persisted  in.  for  example  io  choren 
uud  grave  anaemias,  niay  lead  to  a  cutaneous  pigmeiiution  which  may 
have  much  thu  xitne  distributinu  as  that  of  Addismi's  disejiw.  In  the 
epidemic  of  amenirnl  poinuning  among  lM>er-drinkvn;  in  Munchtfster  and 
tilt!  nuiglibourbixid  in  1900,  »  nmnljer  uf  cases  n-ure  from  the  marlevl 
pigmentation  first  diagnosed  as  Addison's  disease.  It  appears  that  pig- 
mentation of  the  mucous  membrane  of  the  mouth  is  never  wen  in 
arseniuai  |>uisoniiig. 

Long-continued  irritation  of  the  skin  and  ilie  accompauyitig 
hyperaeraia  may  result  in  a  general  discoloration  which  has  l>een  run- 
fiiaed  'with  that  of  Addison's  disease.  Grcenhow  laid  stress  on  that 
seen  in  "  elderly  pcfsonK  of  very  indigent  circumstances  and  undcanly 
babitx,  es[i«cial1y  when  infested  with  vermin,"  or  "vagabond's  diaeaao." 

In  syphilis,  aUo,  the  skin  may  become  discoloured,  and  some  caaos  of 
Addison's  4)iseas8  that  have  improved  nnder  a  course  of  iodide  of  potaashun 
may  have  been  of  this  nature. 

The  (listrihntion  of  tinea  versicolor  should  prevent  any  confusion 
between  it  and  melasnui  Addisonii.  In  [wllagni  the  skin  may  be 
darkened,  und  the  dyspepsia,  iKiin^s  and  early  ^nral^nic  s^nnptoinB 
might  simulate  those  of  Addison's  disease ;  pellagra,  however,  is  an 
endemic  disease  not  met  iritb  in  England  {vidi  article  "Pellagra," 
Vol.  n.  Part  I.  p.  (*92). 

Lastly,  the  darkening  of  skin  due  to  hereditary  inflnenoes,  exposure 
to  the  enn,  or  U*  tar,  or  to  th«  heat  of  fumiices  in  gasworks,  must 
not  be  regarded  as  e\'idonco  nf  supmrenal  disease.  Addison's  disease 
in  bliK'ks  would  be  a  matter  of  very  great  diffioilty.  Dr.  Soheult 
reci>n.le<J  a  case  in  a  ncgress.  Dr.  U'.  S.  'ITiayer  has  kindly  given 
the  detJiils  of  a  negro  who  pro1>ably  hail  the  disease,  and  Bosvon  Rake 
described  Addison's  disease  in  a  syphilitic  Hindoo,  who  was  also  the 
subject  of  leprosy.  In  cases  of  pigmentation  of  doubtftd  nature  the 
effect  of  the  administration  of  lulrermliti  on  the  tduod- pressure  may  be 
delei-mined  ;  it  in  wiid  tliut  in  healthy  persuiiK  there  is  no  altermtiou, 
whilst  in  incipient  or  definite  Addison's  tlitica>H;  there  is  a  rise  nf  10  mm. 
of  mercury  as  determined  by  the  sphygmomanometer  (0.  Grunbaum); 
but  this  is  not  pathognomonic,  for  in  a  woman  under  my  care  with 
pigmenution  and  debiliiy  n  rise  of  blootl-iiressurc  of  1 5  moi.  of 
merciirv  anrl  great  improvement  in  the  general  symptoms  followed  the 
ndminifitration  of  adreiinlin  :  she  went  out  of  the  hospital,  but  died  soon 
afterwni-dd,  and  the  autopt^y,  so  I>r.  F.  ^1.  Turner  informed  me^  shewed 
cai-cinoma  of  the  oesophagus  and  healthy  adrenals. 


Addisoti's  dieeflse  without  pigmentjiitioii  can  only  be  diugnoseil  aft«r  the 
elimiiuition  of  any  other  SBtisfactorj'  cause.  Gastrk-  ilisnnli'.ni,  es]i«ci!illy 
WHUfi  cases  of  cm'ciiioiuu,  luuding  to  vomiting  mid  asthenia,  niiiy  rcsum^ile 
Iduon's  disease  witliout  pigraenlation.     Myiistheuia  gi-avia  should  l>e 

}gniKd  by  the  mya»tbenic  reaction.  Perniciuue  au!*L*miu  does  not 
present  the  facies  of  Addison's  diseiuw,  and  in  any  ciikc  of  duuht  its 
choractcmtic  blood  changes  wuuld  suttlu  Un;  (|MCstion.  Tlit-  early  ota^ea 
of  ipleiiic  anneniia  might,  from  the  occasional  iiresence  of  pigmentation. 
luggeat  Addison's  disease;  but  on  examining  tho  abdomen  the  splenic: 
enbrgement  woiUd  bo  delected  at  once  unil  would  thiw  prevent  luiy 
nii:»takc.  The  debility  and  sickness  in  thtjse  exceptional  inslanccK  uf 
Bright's  disease,  with  a  low  blood  preesti re.  would  be  accompiknied  by 
oedeoui  and  albuminuria.  In  doubtful  caee.s  the  tulteiculin  t«st>  estima- 
tion  of  the  opsonic  imiex,  and  Calmctte's  ophtludmic  reaction  may  be 
emjiloyed  ;  ua  the  adrenal  legion  in  Addison's  disease  is  usually 
tMl»ermltius,  a  [M^sitive  resulr.  Is  in  favour  of  this  diaj^osia. 

Treatment. — Tlie  treatment  uatumlly  f.dls  into  two  categoiies:^ — 

(1)  The  special  form  of  treatment  by  su)M-arenal  f;1and  substance  in 
▼«i-ioii«  preparations.  An  attempt  is  thus  made  to  combat  the  resiUu 
cf  suprarenal  iimdequacy ;  and  (2)  the  Byraptomatic  treatment  on 
jceneral  prineiplofi. 

Snyrttrenul  ijland  siihUtnct  and  its  adive  piNc'ipU  have  been  given 
in  various  forms  by  the  mouth  or  bypodermicajly.  Since  the  active 
principle,  adremdin,  is  nipidly  oxidised  by  the  tissues  the  use  of 
hypodermic  injections  would  ap]ivar  to  be  contra- in(licate<I ;  it  is  suiJ 
that  subcutaneous  injection  does  nut  raise  the  IiKhkI -pressure,  but 
that  intra- mu&cnlar  injection  does  (Brooks  and  Kaphin).  Ke[>CHted 
intravenous  injection  is  impracticable,  and  is  not  entirely  free  from 
danger.  As  it  has  been  i>bown  that  the  activity  of  suprarenal  extract 
is  not  in  any  way  impnired  by  contjict  with  jMipsin  and  bydnjchloric 
acid,  this  methiNl,  which  in  utlier  wuytt  is  the  t^usiest,  has  bvun  mniidy 
employoi.  It  shouhl  be  mentioned,  however,  that  Swule  Vincunt  hi\is 
fsilcd  to  get  any  toxic  effects  in  animals  by  giving  suprarenal  glands 
mnd  their  extracts  by  the  mouth,  and  conchules  that  the  active  principle 
is  not  absorbed  when  taken  into  the  stomach.  It  is  known  that  ndrenalin 
inhibits  absorptiuri,  and  it  is  ]>njliidik'  that  the  pusstige  of  adrenalin  into 
thi*  circulation  is  i^low.  that  it  is  stowed  away  in  the  nmsclet.  and  does 
not  inHuence  the  blowl-pressnre  of  healthy  subjeit«.  In  paiient*  with 
.jpdrenal  insuthvicQcy  or  with  Addison's  disease,  however,  a  rise  of  blood- 
presaiirc  appears  to  follow  administration  of  suprarenal  cxtnwt  or  adrcn- 
lUiu  by  tlie  mouth. 

The  suprarenal  gUnds  have  been  given  in  a  natnnd  state,  in  the 
form  of  a  watery  or  glycerin  extrict,  an  n  tincture,  as  a  dry  extract  in 
fhe  form  of  a  pill  or  tablet,  and  as  solutions  of  the  active  principle 
known  as  cpinophrin, snprurenin,  arlrenalin.  tvr  adreniri  (Schafer  (00}).  The 
dosage  is  still  a  littlu  unrBrtain  ;  15  grains  of  tha  gland  liubftance  three 
times  a  day  bus  often  tieeu  the  initial  dose,  and  has  been  increased  up 


to  3  drams  of  the  gland  substJince  in  the  tw«tity*fonr  baun;  Ur;^ 
amutuits  havo  been  given.  A  Holiitiuti  of  arlt-miiilin  cliloiiilei,  1  in  lOi'O. 
phyaiolo^ically  staiidHi-discnl,  is  h  <;{>iivenieiit  luiipariilion ;  at  first  I<> 
miiiinis  of  i\m  Mjutioti  in  water  may  he  given  three  times  a  day  ;  the 
eflticC  01)  the  bluoil -prepare  und  the  geueml  cotiditioii  inntt,  be  watched 
und  the  dose  may  hn  gradually  increased.  TLe  :rciitnient  should  U 
punKabed  in  for  long  poiioiU,  but  thi-  patient  should  be  under  niediial 
supervision,  as  bod  effects  have  been  ascniied  to  suprarenal  me^UiSition, 
though  there  is  room  for  doubt  as  to  the  correctness  of  this  interpretation. 
Since  ndroTialin  produces  arterial  lesions  when  given  to  nntninla  in  brgn 
doses,  the  tpiestiou  arises  whether  it  e^'cr  hiis  this  oftect  when  givpo  in 
Addison's  disease.  In  a  case  in  point  in  which  adrenalin  given  hy|»- 
deiinically  Imd  produced  a  rise  of  blood-pressure,  Loejier  and  ('nnunu 
fomid  old  atheroma  with  acute  change  eu^Tafted  upon  it :  in  a  woman 
who  had  received  2000  inlra-muscular  injections  of  adrenalin  for  a«thma 
the  JM^rta  fitiewed  focal  necroses  (Brooks  and  Kaplan).  Other  liad  effwts, 
especially  oedenui  of  the  lung,  have  been  aacrilHid  to  the  u^e  of  adrenalin  ; 
but, generally  speaking, tho<)ua!itity  given  to  human  beings  is  not  snfficieot 
to  produce  the  ctlects  seen  e\'i>crimentaliy  in  animals. 

The  etfecl-1  "f  suprarenal  treatment  are,  it  must  Iw  admitted,  verv 
di>ijt]>i>i>inting  and  boar  itn  eomf^arieim  with  tho^u  of  thyroid  medicatiiMi 
in  niyxoedema.  Sometimes  thora  is  no  effect ;  often  there  is  temporary 
improvement,  but  a  rekpse  occurs  although  the  treatment  i*  continued  : 
in  -some  easoa  the  improvement  leads  Uy  interruption  of  the  treatment, 
and  a  rekpae  and  increusu  ut'  pigmenCatiuu  follow.  The  tem[>oi:iry 
imjH-ovement  has  been  explained  as  due  to  suggestion  or  to  the  e«inci- 
ilenec  with  the  periods  of  amelioialion  sometimes  seen  in  the  conrse  of 
chronic  ciues.  In  some  cases  long-continued  improvement  or  even  a 
cure  has  been  reported  ;  cases  of  cure  roquiiw  vety  critical  examination. 
since  doubt  a.H  to  the  correct  dii^nosis  must  arise.  Differences  in  reetdts 
may  depend  on  variations  in  the  actiWty  of  the  preparntiona  used,  and 
on  tho  stage  of  the  disease — early  or  advanced,  Further,  the  mult  of 
treatment  may  possibly  de]>end  on  the  nature  of  the  morbid  cluingee 
present  in  the  suprarenal  bodies,  namely,  whether  there  is  simple  atrophy 
or  tuberculous  change  with  implication  of  the  adjacent  sympathetic,  for 
the  h&st  resnhfi  would  naturally  l»e  antici|wited  from  the  use  of  adrenalin 
in  ca.'ws  of  uncrjin plicated  suprarenal  inade<{mLcy  due  to  atmphy  of  the 
medulla  of  the  glands.  Dr.  Adams  impaj-tially  analysed  IDS  casea  of 
Addison's  disease  treated  with  suprarenal  gUnd  Bub«tance  in  one  focm  or 
another,  ami  divided  the  cases  into  four  grouiis :  (a)  in  which  alarming 
or  fatal  results  were  ascribed  to  the  triuitmcnt — 7  cases  ;  (/')  in  which 
no  benetit  accrued  from  the  treatment — 49  cases ;  {()  in  which  marked 
improvement  coincided  with  the  treatment — 33  cases;  and  ('0  in  which 
permanent  benefit  (Iciire)  apparently  residted  fi-om  the  trej\tinent — 16 
cases.  Thus,  in  more  than  lialf  the  cjiacit  no  l>enefil  at  all  resulted, 
but  he  conctudeH  that  this  muans  is  more  likely  to  do  good  than  anj 
other  kind  of  treatment     With  this  I  agree,  bnt  some  writers  consider 
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Dr.  Battv  Shaw  concli 


that 


(bis  form  of  treutment  (piite  iwele 

unless  grafting  of  tho  suprarennlfi  be  made  practicaUe,  which  is  not  the 

COM  at  present,  there  is  little  or  no  hope  of  curing  Addiaon's  disease  by 

organotherapy. 

In  A  CHso  of  Addison's  disease  under  my  care  Ur.  Golla  proclucetl  a 
risti  of  blood  pressure  by  injecting  subciitaiiootuly  a  solution  of  the 
preuor  Bwbstance  of  the  pituiury  gland ;  but  this  form  of  treatment 
bu  not  been  employed  sntficiently  to  justify  nny  conclusion  na  to  its 
value. 

Grntml  IAnf$  of  Treatuient. — When  there  is  marked  muscular  weakness 
ajid  debility  the  patient  will  naturally  keep  in  bed .;  but  even  apart  from 
this  the  slightest  tendency  to  syncope  should  be  regarded  as  an  urgent 
indication  for  perfect  rest  in  the  horizontal  position.  Death  has  occurred 
from  this  cause  long  before  a»thenin  hod  become  a  prominent  feature. 
Great  care  should  in  encb  awes  be  exercise<l  in  raising  the  bead.  r)iiring 
an  oxiicerhation  of  the  iiymptoms,  and  for  some  time  after,  tho  patient 
ehould  bo  kept  in  bod.  Worry,  over-exertion,  exposure  to  cold,  and  all 
danger  of  exhausting  the  {xitient's  feeble  strength,  should  be  vigilantly 
guarded  against.  Optin-air  treatment  lias  lieen  followetl  by  guoil  reiiidts 
and  by  a  gain  in  weight  (B.  Bramwell  (17)),  but  cold  must  be  guarded 
Hgainst.  ^Mien  improvement  has  taken  place  a  quiet  life  should  still  be 
enjoined.  . 

A  simple,  eiuiily  digested,  and  iiutritiouB  diet  should  be  provided,  and 
cnnHtipatiou  warded  off  on  the  one  Imnd,  ami  []iurrho<>u  on  the  other. 

Strong  purgatives  should  be  avoided,  from  tho  ilanger  of  syncope 
resulting  from  shock  after  their  use ;  in  a  case  of  Addison's  disease 
previously  latent  the  administration  of  a  purge  led  to  a  fatal  issue 
(Greenhow).  Dtiirrhoca  should  be  restrained  by  opium,  biamuth,  or  other 
appropriate  remedies. 

Vomiting  may  be  almost  incontrollable,  and  may  rapidly  bring  al>ont 
a  fatal  termination.  Ice,  fluid  food  in  small  <|uantities  freifuently  repeated, 
effervescing  draughts,  soda  water,  and  champagne  may  be  given  to  combat 
it  As  drugs,  oxalate  of  cerium,  bismuth,  morphine,  and  opium  should  be 
tried.  Hydrocyanic  aciil  may  act  as  a  cardiac  depressant  Grawitx  has 
obtained  good  results  by  washing  out  the  stomnch,  feeding  through  the 
oesophageal  tube,  and  giving  hydrochloric  acid. 

Tonics  such  as  strychnine,  arsenic,  or  iion.  if  there  be  anaemia,  may 
W  given  :  and  if  the  stoniarh  will  tnlt^rate  it,  some  |HilaIab1e  coniliination 
of  cod-liver  oil  and  maltine  should  bo  tried.  For  the  cardiac  weakness 
and  low  blood-pressure  digitidis  may  be  given. 

Oestreich  has  recorded  a  case  in  which  stu'gical  removal  of  a  tuber- 
culous suprai-enal  bi^y  wa3  fo])owe<l  by  disappearance  of  symptoms 
resembling  those  of  Addison's  disease.  Before  tfau  operation  a  mass 
regarded  as  enlargeil  gUnds  was  felt  close  to  the  spins  and  was  thought 
to  be  the  cauro  of  the  pymptoms.  If  the  symptnms  were  due  to  the 
tuberculous  ailrcnal  they  must  have  been  the  result  purely  of  irritation 
of  the  sympathetic  and  not  in  ajiy  way  due  to  suprarenal  inade<|uacy. 
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In  orcliiinry  cases  o[  Addison's  disease  operation  is  entirely  oat  fA  Uw 
i|ueation,  as  the  shock  n-otild  almost  certainly  pn^ve  faul. 
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OTHER  DISEASES  OF  TUE  SUPR^UtENALS 
By  H.  D.  Boti.B«TOK,  JI.D.,  F.R.C.P. 

the  preceding  article  on  Addison's  dieeiue  reference  has  been  made, 
inci«l<:ii tally,  tn  nuuiy  mnrljid  condiUons  of  the  iiiiprarcnat  ttrKlius. 
Although  curtiuii  of  thcso  changes  do  not  ne««t»aritv  give  riao  to 
Bymptoms,  it  is  deninible,  nevertheless,  to  include  a  general  account 
of  them. 

Atrophy. — The  organs  vnTy  conriderably  in  size,  but  they  are  relatively 
lar}for  in  early  life.  They  share  in  the  general  gj-owth  of  the  hody,  and 
Hs  old  ago  approaches  jNirticipate  in  ita  involution.  Extreme  nlri>i>hy  nf 
the  adronaU  has  alread}-  been  referred  to  as  a  cause  of  Addison'^  dittease 
{rida  p.  399).  Uypopbuia,  or  imperfect  development,  of  the  glands  haa 
boon  found  in  monsters,  especially  with  cerebral  defects,  and  in  some 
COM*  of  retarded  mxuaI  development ;  it  hivs  ulao  been  tentatively 
soggestetl  ita  the  cause  of  the  status  lymphatinis  and  haemophilia  OVietiol). 
Atrophy  pi-esnnialily  means  supraroiial  hiade«jnacy. 

Su/trtif^nai  Jna'i&imct/. — This  is  perhaps  the  Wat  place  to  refer  brietiy 
to  conditions  other  than  Addison's  diseiwe  which  have  been  ascriijeil 
to  mprarenat  itLMiflHriency.  It  hoA  1>een  fihewn  thai  iKith  in  c-hrcmic 
exhaitKltng  diKftaM(!s  and  in  vmnno  aciit«  diKOiitiVK  tlie  mttdnlla  is  devoid  of 
adreiuttin  (Mott  and  Halliburton),  and  it  is  reasoimble  to  believe  that  the 
asthenia,  rauscuhr  and  cardiovascular,  in  these  conditions  is  in  part  due 
(o  u  deficiency  in  mlrenalin.  For  iho  group  of  symptoms  not  uncomnmn 
in  cbniiiic  piihaonary  tubiMonlooiH  and  consisting  in  pigmentation,  dubitjtr, 
and  Kuggcsting  but  falling  nh<jrt  nf  those  seen  in  .Vddisun's  dii^a^e,  Iloinet 
has  suggested  the  name  Addisoniiira,  and  recommends  adrenalin  as  the 
projwr  treatment.  Other  chrooic  conditions  characterised  by  asthenia 
and  loM-  blood- prossnrc,  such  as  cyclical  albnnii[iuria  and  some  forms  of 
m-urutbenin,  have  been  tentatively  cxplaiiitKi  as  due  to  adrenal  inade- 
quacy, but,  though  atlraotivo,  this  interpretation  has  not  been  proved. 

That  acute  suprarenal  inadet|uacy  occurs  is  highly  probable ;  (hu?, 
in  diphtheria  the  medulla  of  the  suprarcnals  has  been  found  to  be  devoid 
of  adrenalin,  ami  it  has  been  shcuni  empirically  that  the  most  satisfactitry 
treatment  for  cardiac  failure  in  this  disease  is  adrenalin,     It  also  seems 


pro1j«ble  thnt  some  of  tlie  ftymptoms  in  acute  lulrenul  faaemorrha^ 
(rinfr  p.  425)  nre  due  lo  sudden  cutting  off  of  tlie  nonnal  supply  of 
ndivriatiti. 

Hyperplasia  of  the  suprarecnls  has  in  a  few  uistaiices  been  aasodauri 
witli  excessive  j^Towtli  of  the  scxiud  orgiinH ;  this  oom>IivUon  is  interasting 
in  connexion  with  the  oL-currcnce  of  sexual  precocity  and  overgrowth  in 
some  children  with  malignant  bypcrnepbromas  of  the  suprarenal  cort«x 
{ri/Jc  p.  432).  Hyperplasia  of  the  cortex  is  seen  in  cases  of  renal  diseaae 
and  it  has  been  produced  by  cKi>cnmcntul  damage  to  the  kidneya  (Darr^) ; 
it  hiis  therefore  been  thought  that  auto-intoxication  of  renal  origin  sets  up 
hyperplasia  of  the  cortex  (rvU  also  p.  -127).  From  animal  experiments 
M&rraesini  concludei  that  interference  with  renal  excr&tion  increases  the 
functional  activity  of  the  medulla,  and  Schur  and  Wlesel  find  that  the 
blood-serum  of  patients  with  chronic  renal  disease  iliUtes  the  jnipil  jast 
as  adrenalin  does ;  this  siiggents  thut  the  Uood  contains  ulrenaliiL 
Hy|)ertro])hy  of  the  medulla  of  the  adrenals  has  been  described  iu  casea 
of  high  blood-pressure  with  arteriosclerosis,  gratmlar  kidneys,  and  hyper- 
trophy of  the  heart  by  Wiesel,  who,  however,  Imlievtjs  that  the  cnrdiac 
change  precedes  duLt  in  the  suprarenals  ami  is  therefore  not  duo  to  it 
On  thu  uihcr  hand,  since  it  has  lict-n  «bewn  conclusively  that  experi- 
mental  injection  of  adrenalin  produces  arterial  dtseaK,  it  might 
natui-ally  be  surmised  that  a  primary  hyperplasia  of  the  supmreoal 
medulla  with  excessive  secretion  of  mlrenalin  might  give  rise  lo 
arteriosclerosis  and  eventually  to  granuW  kidney.  There  is,  how- 
ever, no  proof  of  this  attractive  hypothesis.  In  other  words  there  is  no 
evidence  of  a  dis&ise  of  the  adrenal  medulla  comj>arable  to  exophthalmic 
goitre. 

Fatty  Change. — In  the  suprarcnals  of  adults  fatty  change  in  the 
cells  of  the  cortex  is  so  common  as  to  be  a  physiological  condition.  The 
fat  occuis  as  large  globules  in  the  cells  and  may  be  present  throughout 
the  whole  of  the  cortex,  or  be  beet  marked  in  the  Jiona  fasciculata ;  in 
chiidreu  there  is  little  f.u  normally.  Fatty  change  does  not  give  rise  to 
any  symptoms. 

Haemorrhage  into  the  suprarenals  nmy  occur  in  the  fallowing 
circunisu-iuces :  (L)  As  thn  result  of  severe  injuries,  such  as  fracture  of 
the  spine  or  rupture  of  the  liver  ;Lnd  spleen,  blood  may  be  poured  oai 
aroutul  or  into  the  suprarenals,  the  haemorrhage  Ixjiiig  almost  always  in 
the  moihllla.  (ii.)  As  tlie  residt  of  injury  dui-ing  birth,  hnemorrhages 
froipieritly  occur  into  tliu  suprareuaU.  In  105  Btill-boni  children  l>r.  H. 
Spencer  found  extravasations  into  these  organs  in  25,  nearly  always  into 
die  medtilla  ;  in  half  the  cases  it  was  bilatend  ;  in  3  eases  the  haemorrhage 
had  ni]>tured  the  capsule.  These  haemorrhages  occurred  more  often  in 
diHicult  labours,  uttd  were  more  frequently  met  with  in  pelvic  than  In 
cephalic  presentations,  ^iii.)  In  chrtmic  venous  engor^emeoC  due  t>j 
chronic  cardiac  or  puhnonary  disease,  (iv.)  In  toxic  and  infective  con- 
ditions. Experimentally  the  injection  of  diphtheria  toxin  and  uf  various 
micro-organisms  muy  be  followed  by  haemorrhage  into  the  suprurcmalit. 


is,  therefore,  not  surprising  that  adrenal  hacmorrhflges  are  ocautionally 
Been  in  (tiplitlK'ria,  erysi]HilfiK,  enLbric  fvver,  lumumoniii,  eniRll-pox,  con- 
litAl  eypbilU,  scurvy,  and  bunts.  But  in  other  cases  the  cause  of 
Iprarenai  haemorrhage,  though  probably  toxic  or  iniective^  is  obicure. 
lis  condition  may  appear  in  adults  but  has  been  chiefly  observed  and 
studied  In  iiifniit«.  From  the  occurrcticu  uf  tht;  lesion  in  u  nmnber  of 
unvaccinatcd  uhildren,  in  7  out  of  10  cases  collected  by  Dr.  Ki\'iei-e,  the 
mi^estion  hiLs  been  put  forward  that  the  cofea  are  examples  of  rapidly 
fatal  haemotThagic  small-pox  (Andrewes);  but  of  this  there  is  no  con- 
vincing proof.  It  has  also  been  thou^'ht  that  the  haemorrhages  may  be 
the  result  of  food-poisoning,  of  intestinal  infection,  or  of  an  actito  toxaemia 
of  unkixown  origin  (Dudgeon),  Bacteriological  examination  lias  in  Home 
instoncCR  been  negative,  and  in  others  has  revealed  the  presence  of 
BtAphylococci,  streptococci,  or  pncumocoeci.  The  haemori'hages  may  bo 
punctate,  intergiiiial,  or  massive,  and  unilateral  tlioiigh  usually  bilateral. 
The  extmvaaation  may  spread  into  the  tietiuea  anxnul  and,  no  doubt^  by 
irriUting  the  aymiiathetic  plexuses  may  pniduce  symptoms  like  thoxe  uf 
^morrbagic  pancreatitis  ;  the  haemorrhage  may  leak  into  the  peritonea] 
cavity.  If  tlic  patient  survive  it  is  conceivable  that  8ul«ei|uent  fibrotic 
changes  in  the  adrenals  might  imluee  Addinon'H  tli>ieiiac  {'■iJ'-  p.  307). 

The  .*:ytiipt''mf  acvomyiaiiyifig  thwM)  ai;ute  adrenal  haemorrhages  vary 
to  some  extent,  but  the  most  characteristic  are  the  sudden  onset  of  fever, 
pain  in  the  upper  part  of  the  abdomen,  vomiting,  convtileions,  and 
diarrhoea ;  later,  tympanites  and  collapse,  followed  by  death  within 
forty-eight  hours  of  the  onset.  In  some  of  the  cases  piirpum  is 
«s«octatcd  vitli  the  odrcniJ  hucmon-faoge,  and  it  would  appear  probable 
that  they  are  both  the  results  of  a  toxic  or  infective  vam^ ;  but  it  hits 
been  thought,  partly  because  the  pui-pura  may  yield  only  to  adrenalin,  that 
the  damsigc  done  lo  the  adrenals  playa  a  causal  put  in  the  haemorrhages 
(Locper,  Dodgeon).  In  suspected  cases  treatment  should  be  directed  to 
counteracting  the  colkpse  by  warmth,  stimulation,  and  the  administration 
of  adrenalin. 

(v.)  HaemmrhBge  may  take  place  into  benign  or  malignant  hyper- 
nejthronias. 

Lardaceous  Disease. — AVhen  attacked  by  lanlaceons  disease  the 
suprarenal  i'»tii?ule!>  apjwar  but  Kllghtly  increased  in  si/e,  and  have  » 
somewhat  transluci-iit  appe;iranco  on  section.  AVith  the  iodiuo  tettt  the 
cortex  becomes  a  dark  brown,  while  the  medulla  remains  of  a  grey  or 
greyish-yellow.  The  ajntnutt  thus  presented  is  the  reverse  of  that  seen 
in  heulth.  The  su[jraii>nal  bodies  are  among  thu  organs  which  undergo 
the  lardaceous  chuiijje  "Htb  comparative  freiiuent-y.  In  21  cases  of 
well-marked  lardaceous  disease  the  suprarenal  capsules  were  affecte<l  in 
9  ;  in  4  of  the  cases  it  was  so  slight  that  microscopic  examination  was 
necessary  to  deicrmine  its  presence.  It  is  always  beat  mitrked  in  the 
vessels  running  voi-ti«i]ly  through  the  cortex  ;  and,  though  it  may  lie 
present  in  the  medulla,  it  is  always  less  marked  there  than  in  the  cortex. 

Cloudy  Swelling', — In  febrile  conditions  softening  and  cloudy  swelling 
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occur  in  the  su|)ntren;Js  as  in  other  organs.  The  medlilLa  appean 
soddon  and  hkK>d-»tiuned,  and,  microscopically,  Bm.'ill  extra vaaaUoiiK  nviy 
be  found  ill  the  coru'x.  The  softening  disposes  tc  a  BcpArntion  b«twe«o 
th«  cortex  and  the  medulla,  aiid  thus  oven  slight  mnntpiilAtion  xs\*x 
prt'dnco  a  cavity.  This  finds  a  jiernmnent  record  in  thr  nn,me  captmle 
RS  applied  to  the  snpnirenal  gland.  In  pyaemia  small  Tawntlar  etrvEikci 
in  the  cortex,  or  more  rn,rcly  niliiute  ahscflMes  due  to  emholisDi,  maj 
OCC1U'.  In  very  rare  instances  .lupjmmtmi  in  the  suprarenals  has  h«ft 
associated  with  severe  symptoms  somewhat  reaemblinj;  those  of  miprarena 
Imoint  irritate. 

Tuberculosis. — In  generalised  tuberculosis  miliary  tubercles  may  be 
seen  in  the  sitprarenjd  bodice. 

In  chnmiir  tubt-rendiwirf,  whether  primarv'  fir  secondary,  the 
begins  in  the  modulbi.  Care  must  be  iJiken  not  to  regard  as 
cusoons  tnbercles  tite  small  fatty  adenomas  so  often  seen  projedin:; 
the  cortex.  In  the  early  stages  of  chronic  tuberculosis  the  intlammat 
granulation -tissue  has  a  tirm  speckled  appeatuncc.  Caseation,  softening 
or  calcareous  infiltration  mny  all  follow  as  m  other  tuberculous  forma- 
tions; hxit  it  is  improbable  that  caseous  material  ever  disitppoars  entirely. 
Tu^)6rcnlosis  is  frerjuently  found  in  the  adrenals  without  any  signs  ory 
sytaptoms  having  been  present. 

In  400  ca.ses  of  tuberculous  diBoase  of  various  parts  of  the  body 
abstracted  from  the  (MWt-morteni  Ikooks  of  St.  George's  Hospital  by 
Mr.  M'Kumjvr  and  myself,  sccontliiry  tuberculous  c.iscoiiR  foci  we 
fouml  in  4-4  without  iiny  signs  of  Addison's  disease.  Arranging  the 
cases  in  derennial  pcrioda,  it  is  seen  that  in  97  cases  in  which  dratb 
occurred  under  ten  years  of  ago  tubercle  was  found  in  the  supmi-enids  in 
9  or  ft'J  |wr  cent;  in  42  cases  occurring  Ijetweeii  the  ages  of  wu  iiiul 
twenty  yiin-H  lultercle  was  found  7  times  or  Ifi'fi  ptT  cent:  in  72 
bKtween  twenty  and  thirty  years  4  limes  or  ^'5  per  cent;  in  70  aw« 
I>etwetin  thirty  a?id  forty  years  11  times  or  H'5  per  cent;  in  6S 
bet^veen  forty  and  Rfty  yeum  G  times  or  !)  |>er  cent ;  in  34  cases  Iwtwven' 
fifty  and  sixty  ycHi-s  ^  times  or  14'7  per  cent ;  in  1 4  cases  bolwcen  sixty 
imd  seventy  yeans  twice. 

Syphilis. — Single  or  more  rarely  multiple  small  gimimas  are  occasion- 
ally seen  in  the  suprarenal  bodie»i,  and  there  may  be  general  fibrosis.  The 
Trrjx.M'tiui  jutlliiinm  has  bi'«n  foiuid  in  the  snprarenats  in  hoili  actjuirctl  and 
in  hereditary  syphilis.  Miliary  gnnimas  may  occur  in  hereditary  syphilis, 
and  u  reniiirkalilc  ca.<ie  of  ^i  calcified  gumma  In  an  infant  aged  fifty-aeveaj 
da.vs  has  been  recorded  (^'inogradow).  In  inherited  syphilis  the  orgai 
may  shew  smnll-cellud  iiiHttration,  congestion  frotjucntly,  and  in  rsT 
in.^tances  haenion-hiige-S-  Pntier  has  figured  much  blcjod  pigment  in  tl 
mc^lnlta.  .Tncquvt  and  St'-xary  reconl  the  case  of  ii  syphilitic  man  wh" 
had  signs  of  Addison's  diMt-jiKC  wliii^b  dis-ippeared  on  antisyphilitic  treat- 
ment ;  be  died  two  months  later  from  cerebral  haemorrhage,  and 
autopsy  the  siipraroiuils,  which  were  enlarged  and  sclerosed  and  shewwl 
the  Trqivncnut  jntiluiim,  were  the  only  organs  with  syphilitic  changes.     lu 


litre  cases  aetiiunnifeam  occurs  in  the  stipr&renaU ;  the  right  may  be 
aflected  in  assaciation  with  the  liver  nnd  it  may  he  <lifficiilt  to  decide 
in  which  orgBn  the  infection  started,  though  the  liver  is  the  more  pro)»ihle 
site.  In  caws  of  pjaemic  «troptothrix  infection  the  adrouula  may  shew 
abaccsaes. 

Ophiils  refere  to  3  caseA  of  extensive  caseation  in  the  BupmrenaU  due 
to  ftvtidiouhtl  iii/ffdoti. 

TuMoi'Bd. — Tumours  derived  from  the  celU  of  the  «n]>rarcna]  glands 
an  now  usually  clashed,  in  a  grou]>  Hy  themselves  under  the  non-ccmimittiil 
title  of  hypernephroma  (Birch-Uirschfeld).  Woolley  h:is  BuggcHted  the 
title  meMithelinmjL 

Hon  mallgrnant  tumours  of  the  suprarenala  may  he  divided  into 
(a)  liy])enu']>hroni:w  which  are  not  uncommon,  {l>)  cysts,  and  (c)  other 
mre  gmw-tha. 

(ii)  lifiiujn  Ii[vj>rmrjAroma  or  Adtnomn. — Several  kinds  occur;  the  first 
two,  CB(iecijdly  the  first,  are  common,  the  others  are  rai-e. 

i.  Multiple  small  yellowish  nodular  projections,  sittiatcd  on  the 
surface  and  in  the  substance  of  the  cortex  of  the  organ  ;  they  often 
shew  advanced  latty  cliangc.  In  other  rospects  the  cells  composing  them 
are  like  iho  cells  of  the  cortox.  Thc«e  adenomas  pass  by  gnidnn]  transi- 
tions into  the  areas  of  nodular  hyperpl^uiin  which,  tike  them,  specially 
occur  in  the  suprarenals  in  advanced  life.  They  are  sometime*  mistaken 
for  ttibcrclcs  undergoing  caseation  ;  in  this  connexion  it  is  well  to 
remember  that  chronic  tuberculosis  begina  in  the  medultH. 

ii.  Large  adenomas  usually  unilat«ral  may  lie  bilateral.  Virchow 
draeribed  them  under  the  name  of  struma  lipomatcsa  suprarenalis.  The 
presence  of  these  actenomas  is  not  uncommon  in  cases  of  generalised 
arcerioicteroflis  with  granular  kidney's;  it  has  been  sug^ieslod  that  they 
are  the  result  of  an  altemj^t  on  the  jwirt  of  the  cnrtcx  to  nentmlise  the 
poisons  res|Kjn8ible  for  the  high  blond  pressure  (Auhertin  and  Aniti.inl). 
It  is  quite  clear  that,  as  the  cortex  does  not  contain  any  adi-eimlin,  these 
adenomas  ran  hare  no  influence  in  raising  the  blood  pressure,  'lliey 
foi-m  distinctly  localisetl  tumours  which  may  attain  a  vpry  cnnsidemhle 
aixe.  They  arise  in  the  cortex,  often  indent  and  displace  the  niediiUa, 
but  ihi  not  inviulc  il,  and  in  armii^i'mi-nt  usimlly  rc*uud»l».'  the  itoiia 
fasciculata.  Tliey  are  a  magnified  edition  of  the  small  multiple  supra- 
renal adenomas,  which  may  coexist  with  them  in  the  same  organ.  The 
c«Us  contain  glycogen,  lecithin,  and  often  a  Jargo  amount  of  fat,  which 
partly  account*  for  thtMr  pale  yellow  colom-.  Occasionally  tho  fatty  chan-ije 
is  so  advanced  that  they  appear  softened  or  necrosed.  When  this  h  the 
case,  extravasation  may  occur  into  the  aub«tanco  of  the  organ,  and  large 
tumours  with  a  malignant  as^KCt  and  prone  to  foi-m  hnemorrhagic  cysts 
rwult ;  prolwddy  some  cases  formt'riy  reconleil  :ia  angio^aiconiaa  without 
any  wjcondarj'  growths  were  in  reality  of  this  nature.  Thcw*  hvrge 
adenorojiii  are  the  only  onea  of  any  clinienl  importance.  Commonly 
the  ordinary  adenomas  have  no  more  supporting  fibrous  tissue  than  the 
real  of  the  organ ;  but  in  other  c!we«  the  quantity  of  fibrmis  tissue  ia 


much  in  excesg,  so  that  the  term  fibroadenoma  may  be  used  1  hftve 
seen  an  example  of  this  variety  in  which  the  cell*  did  not  shew  any 
fatty  change,  and  iu  which  hyaline  degeneration  of  the  vnsaels  wji*  well 
marked. 

iii.  Pigmentary  adenomas  arising  from  the  zona  retioularis.  Tho 
cells  contain  pigment  granules,  but  never  shew  f&tty  change.  They  may 
be  multiptc.     Letiillc  described  three  cases,  all  in  phthisical  subjects. 

iv.    All enotiia tons     titmoitrs    cf    the    meiluUa    containing    tnimerotii 
vesscU  and  epithelial  ciills.     The  veitis  may  cuntHin  the  hynline  mi 
found  ill  the  veins  of  the  medulla  by  Alanaase.     These  tumours  are  rare, 
and,  as  some  uf  them  have  probably  been  describccl  as  sarcoma  or  gjicima, 
oome  donbt  oxista  as  to  their  claasifiaition. 

SuprareiifU  "  lifsis." — Accessory  suprarenal  bodies  ore  found  wh«n  l( 
for ;  but  othenrise,  as  they  are  so  small,  they  do  not,  as  a  rule,  att 
attention :  according  to  Schmorl  they  are  present  in  1^2  per  cent  of 
bodies.     They  are  yellow  in  colour,  oval  or  round,  and  usually  about  the 
size  of  a  grain  of  com.     I  liave  seen  one  as  large  as  a  cherry,  but  this  is 
very  exceptional.     The  larger  ones  contain  a  medulla. 

The  accessory  suprarenal  bo<iies  may  be  found  in  the  tmmt 
neighbourhood  of  the  two  organs,  among  the  fibres  of  the  renal  or 
plextts,  in  close  relation  to  the  semilunar  ganglia,  and  in  contact  with 
inferior  venn  cava.     They  have  been  found  in  the  mesentery,  the 
ligament  of  the  uterus,  on  the  ovarian  or  spermatic  vecsels  near  the 
inguinal  canal,  and  even  on  the  epididymis. 

Benign  cortical  hypernephromas  have  been,  found  in  the  broad  ligament 
(Mnrchand),  and  in  th(^  inguinal  canal  (Lockwood).  Enrich  has  described 
a  tumour  ari«iiig  in  the  mtnluljn  of  »n  acceseory  suprarenal  liody. 

histeotl  of  be'ing  in  thi>  Incise  connective  ti»siie,  acceasory  ^upnirenal 
bodies  may  be  found  embedded  in  the  kidney,  liver,  or  head  of  the 
pancreas,  and  are  then  often  spoken  of  as  suprarenal  "rests."  Sapra- 
ronat  reniuantti  are  comparatively  common  in  the  kidneys,  if  carefuIIf^H 
looked  for.  Tliuy  may  be  composed  of  cortex  only,  or  of  iMth  curtaa^H 
and  medulla.  Occasionally  an  extension  of  the  main  adrenal  is  found 
under  the  capsule  of  the  ludney.  They  must,  however,  be  distinguished 
from  inspissated  cysts  in  the  reiml  cortex.  In  tho  liver  they  are  I«m 
often  aeon  ;  .Schmorl  found  them  in  4  out  of  510,  and  Beer  in  6  oat  of 
150  autopsies. 

In  the  kidney  they  may  grow  and  give  rise  to  innocent  tuaioiin ; 
some  so-called  renal  a<]cnoma8  and  lipomas  are  thus  explained,  and  hare 
been  callnd  Grawitz's  tumours.        In  the  case  of   the  *iO-CAllt?d  li|K>nui 
the  cells  of  the  suprarenal  "i-est"  undergo  extensive  fatty  change.      But 
tnie  lipomas  of  the  kidney  do  occur,  and  a  true  lipoma  and  a  hyper- 
nephroma may  as  the  result  of  .\  simultaneous  inclusion  be  present  in 
same  kidney ;  it  bos  also  been  suggested  that  the  cells  of  a  renal  hj 
nephroma  may  undergo  nictjvniorphosis  into  tnie  fa^cell8  (Kefnan  ar 
ArcbiWId).     Five  cases  of  cystic  hi-pernephromas  of  the  kidney  imitating 


VArioiis  cystic  conditions  nf  the  organ  haro  been  coII«ctwl  by  Weil. 
These  benign  hypernephromas  may  remain  latent  for  n  Ion*;  penVni  imd 
then  become  malignant  and  grow  rapidly,  lieference  will  be  maiie  later  to 
malignant  tumourR  arising  in  supmrenni  *'  rests."  Benign  hypernepliromaa 
in  Lbe  liver  hare  been  describof)  (Scbniml,  dc  Vccchi). 

(&)  Cysb  are  rare;  the  following  forms  way  be  mentioned: — (1) 
Parasitic ;  hydatid  cysts  pi'tmary  in  the  lub-eiialo  have  been  recorded 
hue  are  jmthotogieal  curiositiuR.  (2)  Embryonic  cysts  due  to  inclusion  itt 
cells  of  thy  Wolffian  liody  ;  a  Hmall  cyst  lined  with  ciliated  epithelium 
bus  been  described  (Sick).  (3)  Cystic  lymphangiomas  ;  Terrier  and  Leci-no 
liave  collected  4  cases.  The  cysts  may  reach  a  largo  size,  may  be  uni- 
or  mtilti-locular,  and  shew  smooth  ronscle  in  their  capsule.  The 
contents  arc  serous,  bnt  may  become  baemorrhagic.  (4)  Psendo-cysts 
due  to  softening  of  an  adenomA ;  these  cysts  may  be  small  and  contain 
MTOiu  or  tnrltid  fluid.  Dr.  liosanquet  has  col^cted  the  few  recorded 
caMs.  From  haemoiThagc  into  these  cysts  large  ttunour«  may  form,  but 
it  may  be  dithciUt  to  decide  whether  an  adenoma  existed  prior  to  the 
haemorrhage.  Hy]»emephn>mas.  Iwth  malignant  and  non-nmligiiant,  are 
Tery  liablu  to  necnMii>,  antolyBis,  hneni<irrh&ge,  and  |>&eudo-cyBl  tonnatimi. 
Xi)  Cysts  may  resalt  from  baemorrbige  into  a  healthy  adrenal,  and, 
according  to  Terrier  and  Lcci'-ne,  may  contain  many  pints  of  fluid.  The 
cyst  walU  may  ))ecume  calcified.      These  cysU  arc  alvrays  iinilatei-al. 

(e)  Other  lumnui-s  of  the  auprareitals,  such  iis  ghania,  fibroiiui,  fibro- 
myotna,  ganglionated  nenn)nia,  an<I  angioma,  h&vo  been  recurdc^l,  but  are 
jiathological  curiosities.  Angiomas  in  both  adrenals  have  been  foimd  in 
Association  with  similar  tumours  in  the  liver  (Payne,  Petrofi).  In 
Petrofl"*  case  Addison's  disease  voa  diagnaied. 

Primary  Mallgrnant  Tumours. — The  nomencluturi-  of  tlicae  tumours 
lia5  givKii  rise  Ut  roiisidurablo  dtBCUssion,  and  diffitulty  has  been  experi- 
ennnl  in  clarifying  them  under  the  usual  heads  of  citrcinoma  and  sarcoma. 
Primary  malignant  tumours  probably  arise  more  often  in  the  coitex  which 
ji  mesoblastic  than  in  the  medulla  which  is  neuro-octoderuial ;  tumours 
of  the  cortex  tvonld  imturally  be  claseed  as  sarcomas,  endotheliomas,  or 
l^rithelioniaa,  but  histologically  these  tumours  may  resemble  carcinoma, 
or  the  same  tumour  may  shew  the  structure  of  carcinoma  in  one  part  and 
of  sarcoma  in  another.  If  any  of  the  names  in  gencnU  u^  for  malignant 
tumours  be  employed,  perithelioma  is  the  most  suitable.  The  primary 
malignant  growths  of  the  medulla  are  histologically  more  idlierl  to  gtio. 
sarcoma  than  to  carcinoma.     It  is  obvious  Unit  these  tumours  form  a 

iat  group,  and  it  i«  probably  most  convenient  to  describe  them  sim]*ly 
malignant  hypernephromas. 

J^  ami  Srr. — No  period  of  life  is  exempt.  The  oldest  cane  of  whirh  I 
have  a  note  wa.s  in  a,  man  aged  7^  years  (Scudder).  Cases  in  young  children 
constitute  a  definite  group  and,  a^  will  be  seen  later,  may  present  peculiar 
clinical  features.  There  is  probably  also  a  distinct  group  of  cases  of 
congenital  malignant  disease  of  the  suj>mronaU  and  liver  ;  the  character- 
istic of  these  caaes  is  that  it  is  uncertain  in  which  of  the  two  organs  the 


growth  comniencec  Pepper  has  oollocted  6  i^uch  caseK  oiid  (.-onirMU 
tbein  with  IG  other  casu  of  primary  sarcoma  of  the  adreaal^.  la  32  aat* 
ill  atlulM  collected  by  nic  ibo  average  was  472  yiurs.  In  Kanuaij's  63 
collected  cases  31!  were  males  and  ^6  vere  femalea.  In  23  ciuM  oi 
primary  nuiligtiant  tUsejiAe  of  the  supnu-enals  in  early  life,  collectod  by 
Drs.  Rtilloch  Jtrid  Si;<|iipira,  fumiilw  (17)  were  nearly  tliree  times  morw 
numerous  than  m&Ic^  (G).  in  aduh  life  the  incidence  seems  to  be  m^re 
marked  in  the  male  mx ;  in  32  cases  which  I  have  tabuhited  19  were  to 
men  :tnil  1 3  in  wuinon. 

Murhul  AntiUmui. — Malignant  hypemephromiLS  may  arise  either  in  the 
cortex  or  in  the  medulh),  hut  are  commoner  in  the  cortex.  It  appean 
that  tliey  may  he  derived  fixtm  innoceut  hypernephromas,  and  may 
therefore  bo  tinua[mult;d  in  \iRi-\jA  whilst  shewing  evidence  uf  midi^uuiey 
in  others  by  infiltmtjng  ihu  liver  itr  adjjiL-ent  organs.  The  upijuiruuce  eA 
those  f^'owths  is  characteristic ;  originidly  the  prevailing  colour  la  a  dull 
whitiih-yetlow,  hut  there  may  be  var^nng  amounts  of  haemorrhage  intu 
the  growth  which  may  become  little  more  than  a  blood  cyst.  Necroiia, 
autolysis,  and  the  formation  of  jiseudo^ysta  ore  specially  prone  to  oorar. 
The  tumour  may  reach  a  very  considerable  size ;  it  luis  been  kuawn  to 
weigh  9  lbs.  (E)rcAchfeld  and  Moore).  The  growth  m:iy  extend  into  the 
suprarenal  vein  and  ito,  on  the  left  side  through  the  renal  vein,  into  th« 
inferior  vena  cava ;  metasUises  in  the  lungs  are  thus  readily  Mt  Dp. 
Pmf.  Adami  has  given  me  the  detaik  of  a  case  of  primary  malignant 
disease  of  an  accitssinry  lulrenal  in  which  the  growth  extende^l  into  the 
inferior  vena  cava  and  gave  rifie  to  retrograde  embolic  growths  in  tlie 
branches  of  the  hepatic  veins.  On  the  right  si<le  the  growth  not  unooob 
monly  exlcruls  by  continuity  into  the  right  lobe  of  the  liver.  In\-iwion 
of  the  uppfT  end  of  the  adjacent  kidney  is  rare,  and  as  die  fibrous 
cafMnlt'  of  thii  kidney  rosi^ts  invaflitin  the  kidney  may  l>e  flattened  and 
displaced  withotiL  being  inliltrated.  r>ouht  may  ariM!  whether  a  hvfier- 
nephroma  invading  the  liver  and  the  upper  pole  of  the  right  kidn*y 
starlLHl  in  the  aupmn-nrd  or  in  a  supnirenid  rest  in  the  kidney.  But  in 
some  cftSBS  a  supmrenal  liimour  dues  invade  the  kidney  ;  this  occurred 
in  I  out  of  26  caaes  colleetcil  by  t>r.  i^Iarlcy  and  nivsulf.  On  the  left 
side  a  malignant  hyiwmephrorau  does  not  appear  to  invade  the  Kpleen. 
In  rare  instances  the  growth  spreads  into  the  pancreas  and  most  excep- 
tionally into  the  stomach.  In  32  cases  tal;ulat«d  by  me  the  growth  was  on 
the  right  side  in  I B,  on  the  left  side  in  13,  and  in  both  suprarenals  in  3. 

MfUisiafcs  may  be  widespread ;  secondary  growths  ix-eur  in  the  Iiii*er, 
lungv.  pleurae,  lymphatic  glamls,  kidneys,  »kin,  and  exceptionally  in  the 
central  nervous  system  and  heart.  S}>ecial  interest  nttochcB  to  secootUry 
metastases  in  bones,  ns  this  is  comparable  to  the  weIl-recognise<l  aasocia- 
tion  of  carcinoma  of  the  thyroid  and  skeletal  metastases.  Sctidder  had 
collected  a  number  of  case-s,  and  I>r.  Hutchison  has  tabulated  U*  coses 
of  children  with  seconfJary  growths  in  the  sknil  and  proptosis.  The  bony 
metastatic  growth  may  bo  the  first  thing  wrong  that  is  noticed,  and  may 
be  the  unlv  form  of  metaatasis. 


CoHtUHaiu  ofihf.  other  SHpraremU. — As  alrcwly  meiitionei),  HiinultiUii^ouH 
affection  of  botit  ftupntreuuls  by  u  primary  gron-th  bus  been  (le«criW(l  in 
a  few  cases.  Poseibly  lu  some  instances  it  niiiy  be  ditliculi  to  ditjtinguish 
between  secondary  inviisiiiii  of  tlin  otber  u<lreiijil  unci  bilut^^nU  primHry 
gL*owths.  Dccufiiuimlly  tlie  other  oiireiiul  sltewis  a  iiuuiifi'Stiy  stMruiidury 
mpowth.  In  a  few-  case«  the  other  adrenal,  though  free  from  growth,  is 
*  aa  if  compenaaton.'  hvi^ertrnphy  ha<t  taken  place. 
histchgiwl  slnuiure  of  m;dignniit  hypcnicphronuis  shows  confider- 
nble  diversity  ;  this  depends  in  the  firet  instiince  on  the  conijMJsite  natnic 
of  the  suprarenal  gland.  TunioiirB  may  start  in  the  eoi-te\  or  in  the 
RieduUa.  Jtlalignant  byp^rnepbromae  of  the  cortex  may  io  part^  uhew 
tbe  structure  of  an  adenoma  of  the  cortex ;  th«  cells  contain  glycogen 
iukI  their  clear  protoplasm  stamps  them  as  luimJstAlcably  adrenal  in 
origin.  In  other  |wrts  active  growth  is  seen,  nnd  the  amuigttment  .ind 
form  of  the  cells  be(^>me  at^'pic-il  to  corrunjKjnd  with  the  nialigiuint 
character  of  the  growth.  There  may  ho  giiint  cella  and  spin  die- shaped 
Mils,  and  hacmoirhnge,  necrosis,  and  iiut«>ty:4i8  may  so  greittly  modify  the 
appearances  of  the  growth,  rJuit  the  t.-liariu':ti'>n.stic  ndrenal  riiiture  of  the 
cells  may  be  losL  Th«  maligiuiiit  hyijoritepfanimus  of  the  uort^x  are 
getterally  someM-bat  jdveolar  in  arrangement  And  Imve  in  the  |Kist 
usually  been  descrilied  as  carcitiomns  or  more  recentl}'  as  peritheliomas. 
MnligiiUMt  hypernephrunuiii  <>f  llie  mediiUu  are  less  distiiicti%'e  fmiii  ri  hi)!to- 
loj^ical  point  of  ^iow  as  they  d(i  nut  pit-sent  such  easily  reuognifMildu  t-flls 
jts  those  in  cortical  hypfrnephmmas.  Malignant  tumours  of  the  medulla 
have  usually  been  desi^iilivd  iis  sMn-omas.  Hypernephromas  contain  fal, 
lecithin,  cholesterin,  and  glycogen. 

Vlmieal  Pidure. — ^There  is  a  tumour  in  the  kidney  region.  In  rare 
eases  a  hmip  has  bt'en  present  for  a  very  coiisitleiiible  time,  even  for 
yenrs  before  it  take^  on  mpid  gt-owtb  or  lends  to  mebista«e8.  In  a  few 
instances  a  secondary  groutfa  ia  the  first  sign  or  nymptom  to  be  noticed, 
and  vrheu  it  is  in  the  orbits  may,  .is  in  one  of  Dr.  Hutchison's  cases, 
load  to  examination  of  the  abdomen  and  the  detection  of  the  primary 
tumour.  The  tumour  is  very  diflicnii  to  differentiate  from  n  renal 
tumour,  which  is  of  coiirae  commoner,  and  in  most  cages  this  cannot  be 
done.  It  was  at  one  time  sug^^estal  that  nn  i\rli'oital  tumour  would 
deprcw  the  colon  downwards  instead  of  displacing  it  forwanU  as  a  ronul 
tumour  does,  but  this  is  certainly  not  sufficiently  cotistant  to  be  of  any 
value. 

Much  discussion  has  been  devoted  to  the  question  whether  Addison's 
disease  is  closely  imitated  by  primary  new  growths  of  the  supnirenals. 
The  complete  cliniwil  picture  is  not  presented,  but  some  of  the  symptoms 
■>f  .\ddisoii's  iliM^t^v;  mav  Ihi  present,  Tbu.s  in  his  study  of  67  coses 
l\am«iy  found  that  inarkod  and  steady  loss  of  strength  and  debility  were 
the  mtxit  <;un»t;nit  sympttims.  Vomiting  u  oit^'asionally  present.,  and  pain 
in  the  hack  is  not  nire.  I'igmfntation  of  the  skin  is  (^uitc  exceptional  in 
adnJtf,  but  it  xra^,  pr-ient  in  a  man  aged  fifty-seven  years  (L.  Dickinson). 
It  has  been  suggested  thai  the  i-eoson  why  maligituut  bypornephi'umas  do 


not  give  rise  to  Addiwiti's  diseoae  in  that  the  tumour  cells  continue  thu 
futictioiial  activities  of  the  adrenals,  juat  as  tliyitiid  tumoiira  oontiiiue  (<> 
form  thyroiodin ;  but  thia  compensatory  action,  as  &r  u  regftrdi  the 
formation  of  adrenalin,  woiiki  only  hold  good  an  regards  hypcruephronus 
arising  in  the  medulla,  which  are  Icds  often  seen  than  Ihoso  with  the 
(•Lructure  of  the  cartex.  Although  it  is  nu  obvious  suggestion  that  high 
Mood-presfiuro  mighc  be  {iroduced  by  hypernephroQuu  of  the  medoBii, 
this  has  not  been  aatisfaciorlly  est;i.bliHhed. 

In  rhihii-en  there  is  a  weli-dofined  group  of  cages  cbaracterised  by 
precocious  growth  o(  the  l}oiIy  goneiiLlly,  and  uf  the  MKital  or^^Ana  in 
particular,  with  orergi-owth  of  hair  and  fat  and  pigmentation  of  the  akin. 
Drs.  Bulloch  and  Seciueiri  have  coUecied  10  such  cases,  all  but  2  under 
eight  years  of  age,  and  8  of  them  girls.  The  extreme  sexual  develop^ 
munt  is  pniliably  concieuled  with  the  origin  of  the  nmlignatit  hj 
noplintma  in  thu  cortex,  the  colls  of  which  ar«  closely  retatoil  to  thii 
sexual  glanda.  These  cases  of  precocious  bodily  growth  have  becu 
further  divided  into  (1)  the  obese  form,  met  with  in  both  sexes, 
apart  from  the  presence  of  pubic  hair  the  prei'ocious  sozuaI  devclopmetit 
is  not  marked;  and  (2)  the  muscular  or  Infant  Hercules  form  occurring! 
ill  mates,  anil  always  shewing  true  sexual  precocity  (Weber;  Guthrie  aiii 
Emery).  It  in.  however,  quite  exceptional  to  get  any  analogous  cban;;* 
in  adults  with  hyjiorncphromas  ;  K.  Thornton  i-ecorded  the  case  of 
woman  aged  thirty-six  years  who  was  covered  all  over  with  blacV 
hair  am)  had  to  shave  her  face,  and  Dr.  Hichards  refers  to  a  similar  con- 
dition in  H  femu]o  lunatic  aged  thirty-two  years.  As  already  mentioned. 
Dr.  Hutchison  lias  Isolated  a  further  group  of  cases  in  children  chamcter- 
iscd  by  secondary  growths  in  the  skull  and  proptosis.  These  cased  niuy 
resemble  (")  chloronia,  from  which  a  blood  count  will  distinguish  them  by 
Bhowiiig  iin  absence  of  Innphocyt^sis,  and  {/*)  infantile  scurvy,  which 
be  excluded  l>y  the  almcncis  of  other  sigiut  and  the  failure  of  atitiscorbut 
remedies. 

In  malignant  hypernephromas  the  temjHjrature  may  be  irregular  or 
cousin lerobly  nii.sed  for  a  time,  prolxibly  when  rapid  growth  or  necrotic 
and  autolytic  changes  are  going  uii  iii  the  tumour.  The  turnouts  nui] 
form  large  cyst«  and  may  push  the  diaphragm  up  and  so  emtmi 
respiration.  In  the  later  stages  there  may  be  considerable  wasting  and 
oedema  of  the  feel. 

As  a  genond  rtde  it  may  be  stated  that  these  lumom-s  do  not 
haematuria,  though  hypernephromas  embedded  in  the  kidney  nuty  invadH' 
the  reiml  pelvin  and  give  rise  to  blood  tn  thi'  urine.  But  iRd«|>endent 
changes  in  the  kidney  were  responsible  for  haematuria  in  '2  of  the  67 
cases  collected  by  Hamsny,  and  albumimmn  and  liaematuria  liave  been 
recorded  from  invasion  of  the  kidney  by  a  hypenieplinjma  (Drescfafeld 
and  Moore). 

These  cases  tun  a  rapid  coui-se  and  prove  fai^U  by  exhaustion  aud 
secondary  growths  within  six  months  from  the  time  of  onset  of  symptoms 
often  BOODer,     The  exception  to  this  rule  ia  in  the  rare  cjwcs  in  wlijch  a 
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prfiBumaMy  rion-miiligriant  hypernephroma  has  tjeen  [>iil}>i4bla  as  u  tumour 
for  some  time  before  active  malignJtncy  sets  in. 

A«  already  mentioned,  the  iiiiufi:iosi.<  of  iliesc  tiimoura  from  i-Knul 
growth*  i»  very  diftimlt.  In  tho  interesting  group  in  whl^h  .inniiiaHeB 
of  growth  and  Boxual  tievclo[>ment  Jire  iisnocirtte*!  with  a  hypt-rtiephroma, 
the  nattii-o  of  the  .ihdominal  turnout  h  nia^le  hi>;;hly  probable  by  the 
ACCompKnying  signs.  Diagnosis  from  hydatid  cy^t^,  pancreatic  cysts,  and 
enlurg(>inciit  of  the  gall- bladder  raay  give  rise  tv  considerable  dit!k-ulty 
iu  eertniii  ciuiea.  When  u  niidigiiuiit  hypcniepliroinu  on  the  right  gidc 
iau  extended  into  the  liver  it  may  imitate  a  growth  or  other  cmi&e  of 
eulargement  of  the  liver. 

The  7'i  (\'/H'.'Sf5  «.)f  nialigtuint  hyiwruephromas  is  very  bad,  and  is  worse 
tlian  in  pritiiary  nialiLriiant  disonso  of  the  kidney  (Morris).  Kciuuval  is 
ibc  only  means  to  hv  adopti'd,  and  the  operatiaii  is  rather  a  severe  one ; 
Oil  the  right  side  the  snprarenal  normally  piLsses  tinder  the  inferior  vena 
cava,  and  hence  the  o[XTativc  removal  of  a  right  hypcntephroma  is 
(Ungcrou*  if  complete.',  and  is  likely  to  be  followed  by  local  recurrence 
when  part  of  the  organ  h  left.  Metastasie  often  ooctirs  early,  and  in 
some  of  the  cjises  that  have  survived  operation  secondary  gi'owths  were 
pment  at  the  time  of  the  operation,  and  in  others  recurrence  has  been 
very  nipjd.  Of  23  cases  of  removal  of  various  gtipraronal  tumours  12 
were  fatal  frnra  operation  and  5  shewed  iiipid  recurrence  (Wendel). 

AfalitjniiNt  J'vnioHn  nj  utiirr  Oi^niJ'  aii-fiiut  tn  SufirarrmTt  "  lifnt.-'." — 
Besides  giving  ri«e  to  "  li|Kmia "  or  adenoma  of  tho  kidney,  dinplaced 
occMBory  supi'arenala  or  "rests"  may  he  the  origin  of  malignant  growths 
in  the  kidney,  which  may  be  spoken  of  .is  renal  hypernephromas.  Their 
sLnicture  n^setnbles  that  of  jiriiiiHry  malignant  ili.>«e:ui<^  of  the  tiuprarenal 
bodies,  and  they  ^hew  the  luune  teiKlency  u»  the  ftiinrntion  of  liat^ninr- 
rhagic  cjsia  and  to  undergo  necrosis.  The  same  difliridty  aiisea  here, 
u  in  the  case  of  malignant  disease  of  the  suprarenals,  in  definitely 
Maigning  tho  tumour  cither  Uj  tho  group  of  the  loircoinatous  or  to  that  of 

inomaloim  growths.      Wliat  has  been  said  about  the  morbid  anatomy 

malignant  hypernephronuLs  applies  in  almost  every  luulicidai'  to 
(oajignaiit  hypemephroni.'iH  in  the  kidney.  It  is  perhaps  less  nni.-  for  a 
renal  hj^^rnephroma  to  (wrsiat  for  some  time  as  an  innocent  tumour  and 
then  grow  mpidly ;  renal  hypernephromas  htc  seldom  seen  in  childhood, 
and  are  noT  accomjwnied  by  the  remarkable  hirsuties  antl  anomalies  of 
phy&ical  gnvwth  mentioned  al>ove  in  connexion  with  hypernephromas  of 
the  cortex  of  the  suprarenal  hody.     (For  clinical  features,  see  p.  711.) 

Aa  prophesied  by  Schmorl,  cases  of  primary  malignant  disease  of  the 
liver  have  now  Iwen  shewn  to  arise  in  accessory  ailronal  tissue  embedded 
ill  the  liver.  Pejiere  doficnI»ed  the  first  case,  imd  sinra  then  othei***  have 
been  put  on  record  (Phillips  and  Spilsbnry,  White  and  Mair).  Probably 
a  certain  number  of  retrojieritoneal  growths  have  started  in  accessory 
adrenals.  Malignant  hyiJernephroinjis  arising  primarily  in  the  pehis 
have  been  descrihod  (ChiHri,  I-jlhIwimhI). 

Snviulttry  tjriru-l/^  iu  thf  stiyraremil  ift/ic,*  are  not  uncommon.      In  100 
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cases  of  oLrcinoma  of  various  parts  of  the  body  secondary  growiha  in  tbe 
nijirareiial  bfuliuH  uovurred  tun  times,  and  in  3.i  cases  of  sarcoma  fire 
liQlo&.  Dr.  Xommn  Moore,  in  102  caeeB  of  cat-cinoma,  found  seoondarj 
growths  in  3;  aiul  in  ^1  caries  of  sarcoma  tire  times— 3  sarcoma, 
S  endothelioma.  It  appears  probable,  therefore,  that  secondary  growths 
aro  commciiier  in  sarcoma ;  this  is  easily  explain^  by  the  extensive 
blood-supply  of  the  suprarona]  bodies  liikoii  in  conjunction  wiih  the 
spread  of  sarcoma  by  the  blood- veitseU.  The  relation  of  AddisouA 
disease  to  secondary  growths  in  the  suprarenal  bodies  is  doiilt  with  un 
page  100.  B.  D.  Rolu&tox. 
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By  H.  D.  Roi.i.iaTX)».  M.D.,  F.R.C.P. 

1,  The  Grnbual  Fatholooy  op  tiie  Si-lkks. — Gmernl  Jitmarh.  Bffeeis 
of  9picn£ctomy  in  num.  Tiw  roiuliduu  of  Ifu  splrtn  in  fHnieriat  inffchon  ami 
in  iumemia.  The  jmrt  of  ilte  fpleen  in  brictniul  ia/utiun  ami  in  intmunity. 
The  pari  of  the  sjtUen  in  Uic  various  fonas  of  anaemia.  liefatirm  o/"  the 
^ei-n  to  thf  lirrr  umt  tlimentaiy  cam!. 

General  Remarks. — Fmiu  a  conMdorntion  of  tboir  atructuro  ami 
funcliouB  ihc  duL'llewa  gliuids  mav  be  dinded  into  tvro  ciitogrjrii's — 
(i,)  tboee  of  an  epithelinl  typt;  whivli  hnve  .in  internal  mecretioii,  snrli 
as  the  thyroid,  sitprartitKil,  and  pituiury  glamU ;  lUid  (ii.)  those  con- 
tuaing  lymphoid  tissue  which  uro  not  known  to  ]>oe«ic-ss  any  Bpcciol 
internal  socrtition — ^the  spleen  and  the  thymus  gland. 

There  nppejtre  also  to  he  a  general  ditTerciice  in  their  pathological 
relations  ;  the  (tpleon  and  thymus  avo  aH'octt^d  and  undergo  alttii-ntiori 
mther  as  the  result  of  disease  elsewhere  than  as  ils  cause ;  whilst  in  the 
case  of  the  thyroid,  supnirenal  liocJies,  eU.,  we  have  cKiwfly  ti)  dcjil  wilh 
primary  morhid  rnnditinn^  atirl  cliHi-aKCH,  hucU  hb  niyxni'dt'nia  or  AddiMin's 
distfA-ie.  initiat^'tt  in  these  organs,  \rliiirh  lea<l  to  gc^niTa!  iiud  secondary 
changes  elftuwherc.  It  would  W  unwise,  in  the  present  stale  of  our 
knowledge,  to  press  this  distinction  too  far,  and  to  assert  too  dogmatically 
that  there  is  not  such  a  thing  as  pHmary  diseiLse  of  ihn  splran  ;  fnr  until 
our  knowleilge  nf  the  pliysiology  "f  tlie  spleen  is  in  u  nini-u  witisfactory 
stiite  tlio  pmhleras  of  its  |mtliulugy  must  necessarily  present  great 
difficulties,  lint  we  may  safely  consider  the  spleen  as  an  organ  prone 
to  respond  to  disease  of  other  parts,  eepcciaLly  of  the  blood  and  the 
haematopoietic  organs  of  tbo  body,  and  1>ut  tittle  liable  to  indcpendctit 
pritnitT)'  affoclionB. 

EITects  or  Splenectomy. — That  the  spleen  is  not  essential  to  life,  and 
that  its  reni<)Viil  doi-s  not  affeci  development,  baa  been  shewn  experi- 
mentally in  animalii,  and  as  the  result  of  splenectomy  in  huumn  beings 
whether  for  disease  of  the  organ  or  for  trmmatic  rupture.  The  effects 
of  experimental  splenectomy  Tiave  Wen  extensively  investigated.  Tim 
results  are  not  uniform,  for  whilst  many  of  the  older  objiervei-t;  described 
some  degree  of  anaemia  and  leucocyiosis,  moro  rvccnt  workei-s  (Noel 
Paton,  Gulland  and  Fowler,  and  Kiagi)  conclude  that  removal  of  the 
spleen  has  no  inHuencf-  nn  th>^  numbers  of  red  l)bi(ul-<N>r'])usrIeA  and 
leucocytes.  Kurlolf  found  lliat  in  gtiinca-pigH  lbt>  »]i1i<eri  has  little  to  do 
with  the  formation  of  leuctjcytes,  and  that  after  Bpleneiilomy  eompeuaa- 
tion  occurs  only  in  the  lymphatic  glands,  followed  in  the  second  year 
by  a  marked  eoainopbilia. 

After  experimeutjil  removal  of  the  sjil^een  numerous  small  red  masses 


have  occasjoimlly  been  found  in  the  omentum ;  they  were  ongtnallr 
r(^arded  us  newly  formed  splenunciili.  but  they  are  probahly  nrw 
haetnQlymjjIi  {jUntls  (Warthin).  The  results  oi  spU'iiet-'lumy  in  man  c»n 
hanlly  ho  rogAi-dod  aa  uxactly  coiii[Mir'iiti1t'  \rith  those  of  expenmeDC4l 
rctnioval  of  the  otgau  in  normal  animals.  In  man  the  operation  i«  cither 
performed  for  rupture  of  a  previously  he&lthy  viscus,  in  which  case  tbert 
hji3  u^iL-Uly  been  very  toiiaiderablo  hftomorrhage  which  of  itself  nece«»nty 
leads  to  tcnii>uniry  blootl  changes  ;  or  for  discjute,  in  which  case  either  the 
organ  has  undtrrgoiie  more  or  less  morbid  change,  so  tluii  compeiutation 
for  ill  lost  function  may  have  already  taken  pUoe,  ur  there  Duy  be 
morbid  «hange«  oUcwhore  in  the  body  which  iatorfore  with  the  blood- 
picture. 

From  »n  analysis  of  a  l»rgc  number  of  oues  of  splenectomy  for 
rupture  it  appears  that  as  a  rule  the  {uitientA  only  shew  a  tnuuient 
anaemia  and  leucocyto^ie  which  passes  off  in  about  a  month,  and  enlnrgir- 
mont  of  the  lymphatic  gbitids.  This  conditiuu,  however,  is  not  citnstani- 
In  some  ciiscH  eiwinophiiia  .ippears,  usually  aflHr  Bimie  morilha  Iii 
5  iuKtancoK  out  of  70  cases  collected  by  Mr.  SimptMU,  additional  and 
remarkuble  maiiireatations  supervened  on  or  after  the  tenth  day,  com- 
pnaing  progressive  loss  of  weight,  ansemia,  fever,  rapid  pulse  and 
respiration,  thii'st,  h<-Hilacht-,  ilruvt-sinoHa,  griping  [uius  in  the  aMutuen, 
and  tendunieas  ovoi'  the  loiig  buiitw  thought  to  indicate  hypurplaaia  of 
the  rod  marrow.  In  some  instAuces  there  is  swelling  of  the  thyroid. 
These  unusual  sequels  certainly  suggest  that  some  form  of  infection 
had  taken  place.  Kxamituition  of  the  urine  in  a  case  of  splenectomy 
for  rupture  did  not  shew  any  striking  variation  from  the  normal  (Mendel 
and  Clibsoti),  tlms  agreeing  with  the  reaulte  of  Prof.  Noel  Paton's 
experimeiitjtl  investigation. 

Tha  Condition  of  the  Spleen  In  Bacterial  Infeetlon. — In  acute  fevers 
and  in  l^aclerial  infyctioii  th^rc  is  a  guiicral  tendency  to  an  accmnuiution 
of  raiero-nrgaiiisms  in  tht-  spleen ;  this,  for  example,  is  especially  well 
marked  in  septicaemia,  infective  endocarditis,  enteric  fever,  malaria,  ami 
irypanowmiaais.  The  micro-organisms  found  in  the  organ  are  by  no 
means  limited  to  the  one  giving  rise  to  the  specific  disease ;  thus,  in 
anteric  fever  streptococci  and  staphylococci  may  be  preeeot.  Some  of 
the  microbes  are  free,  others  aiv  enchjwed  in  cells.  It  does  not  fnlliiw, 
however,  becnuHU  micnMirgariitfms  are  found  in  the  spleen  that  they  are 
Oonstantiy  present  in  the  IjIoikI. 

This  microbic  occupation  is  accompanied  by  well-marked  h^'peracmia 
and  swelling  of  thp  organ,  even  to  -such  an  extent  that  in  rare  cases 
niptnre  htui  occurred  spoiitaneoiiHly.  In  ehihlron  the  capsule  of  the 
Bpleen  is  riioro  extensible  than  in  older  people,  and  the  enlai^ment 
therefore  is  relatively  better  m;irked.  This  condition  is  sometimes 
s|>oken  of  as  acute  splenic  tumour.  On  section  the  tsplcen  ii  soft  and 
the  pulp  k  Homctimcs  su  ililHucnl  lut  i<>  nm  away.  In  some  expetimenta 
on  pnoumoiioccal  infection  in  rabbits  Washbourn  found  that  the  spleen 
might  be  either  softened,  as  here   (|escribed,  or  firm  and   uonual   in 


ooDsiBtoncy.  This  IntU-r  condition  may  somewhat  oxccptionAlly  bo  mci 
with  in  man  ;  in  choleiii  ttie  i^plocn  is  firm  ami  somewhat  diniitii.shed  in 
sixe,  prolmWy  from  the  concentiHtion  of  the  hloorl,  arfd  in  (lysenwry, 
and  yollow  fever,  the  organ  is  not  enlarged. 

In  bacterial  infection  the  colour  of  tho  splcan  on  section  is  either 
that  of  markrd  congestion,  or  greyish  from  increaM  of  leucocytes  in 
its  sulietance.  The  Mal|iighian  IxKlies  are  [ironiinent  antl  swollen  in 
Home  cases,  whiUt  in  othi?rs  they  ran  only  !«  Keen  with  difficulty.  In 
a<idition  to  the  accnmnlation  of  micro-r>rgauisn)a  in  the  spleen,  cliniigea 
in  it«  hietolf^cal  structure  occur;  these  are  due  to  tlit^  eltecis  of  the 
toxic  prodnctB  of  bacterial  aotivity.  That  they  ai-o  independfuL  of  tho 
preftcnee  of  bacteria  in  the  organ,  h  shewn  by  their  occnrrence  after  the 
injection  into  the  circulation  of  toxins  only. 

The  pulp  bccomM  engorged  with  blood-eorpuBcles  and  phagocytes, 
partly  leucocyte*  ami  partly  derived  frnm  endothelial  proliferation ; 
there  is  active  phagoci.'t^i.sis  of  red  cni-iniBclea,  nentruphil  leucocytes,  ami 
bacteria.  There  in  mitoeis  and  prolifenition  of  the  endothelial  cells  of 
tbe  pulp  and  of  the  lymphoid  cells  of  the  Malpighian  hodie*  leading  to 
.<  zone  of  basophil  eelU  larger  than  the  ordinary  lymphoid  celU  of  the 
follicle  (Muir) ;  Dominici  regards  these  cells  as  ix>t«ntial  myelocytes 
whirh  wander  into  the  pulp  and  form  polymorjihonocroar  ncutJ-ojdiilB, 
but  Prof.  Muir  dfaai  not  find  KiitlicienL  «\nMenc:e  of  this.  There  is  no 
doubt  that  nucleated  red  blood-corpuscl cb  and  myelocytes  are  present 
in  the  spleen  in  infections,  but  divergent  opinions  have  been  exptesseil 
their  significance.  Prof.  Muir  concludes  that  they  have  merely 
washed  out  of  the  bone-nnirrow  and  caught  in  the  spleen  ;  whilst 
Dominici  con&idcrs  this  "  myeloid  transformation "  of  tho  Hpteon  to  be 
a  return  of  the  celU  of  the  organ  to  tho  haomatojK>ietic  function  possessed 
in  feuil  life,  the  myelocytes  and  nucleated  red  celU  being  produced  in 
the  apJeen  and  forming  lencwvt«H  and  erythrocytes.  In  malaria  there 
is  a  lurgo  quantjly  of  discharge!  blood- pi|:niynL 

Condition  of  the  Spleen  in  Toxaemia. — .Since  the  hyperacmiH  and 
consecutive  changes  in  tho  s]>]een  in  bacterial  infection  are  due  to  the 
product*  of  bacterial  activity,  it  would  be  natural  to  expect  that  in 
rapmeniia  and  in  toxaemia  a  somewhat  similar  change  would  occur  in 
the  spleen.  That  the  organ  in  invariably  enlarged  in  toxaemia,  ajuarC 
from  the  prenence  of  bacteria  in  the  B]>lpen,  is  contrary  l^  experience ; 
but  in  some  conditions,  probably  or  possibly  of  ibis  nature — such  as 
Hanot's  hypertrophic  biliary  ciiThosis,  polycytliaeniia  with  cyanosis 
(rulf  art.  Vol.  V.),  and  verj'  occasionally  in  oxophthtilmie  goitre— the 
organ  ia  eidarged. 

Flexner,  in  an  experimental  study  of  the  tissne-changes  produced  by 
the  injection  into  the  circulation  of  ricin  and  abrin,  ]ihytalbumoBc» 
obtained  from  the  seeds  of  the  castor-oil  plant  and  the  jequirity  bean 
(.J^riw  prrrtUifT-iuM\  found  the  spleon  nrdfonnly  swollen  and  soft,  the 
awfilling  apiMirt-ntly  being  of  the  B]>lenic  pulp.  Whilst  liacteria!  toxins, 
such  aa  diphtheria  toxin,  affect    the    Malpigbian    bodies    more   than 


the  piilp,  the  reverse  is  the  case  in  intoxication  with  riaa,  ahrin 
caiithiiriiliti,  :iii(J  corrosive  snhliniatft  (J^yoti).  in  chronic  i>oi*oning  witU 
whlcl)  the  B|>lcntc  pulp  in  crowde^l  with  ^fraiiiiltid  and  globules  of  y«nu«| 
pigment  itisido  the  cells.  This  pigtucDt  givfa  a  blue  colour  with  lerro- 
cyanide  of  |M>tA8»iiim  mv\  hydnxhlorir  acid,  which  mny  Iw  regarded  u 
the  evidence  of  great  Iia^jniulysi!)-  Ah  h  result  of  puisiming  dogs  with 
mutatnIuylcnodiamin<-i,  paraphenylcnc,  and  nitrite  of  sodium,  PiUiet  found 
that  the  Malpighian  bodie.e  become  atrophied,  and  thus  that  &  kind  of 
fibi'otic  atrophy  results.  In  cxi>erimcntid  anaemia  due  to  toxic  bodi« 
the  spleen  !i|)pcnra  to  revert  to  ittt  fetal  function  of  forming  red  blood- 
corpitBcles.  In  mbhits  with  iinaoniia  due  to  repeated  doses  of  saponin 
given  intravenously  tlie  «inuses  of  the  spleen  were  much  dihtt«d  and 
crowded  with  marrow  cells,  chiefly  erj'throgenetic,  but  megalokaryocrtes 
and  leucocytes  were  also  ]ire8cnt;  there  was  evidently  vicarimis  blooc). 
formation  going  on  in  the  spleen  (Hunting).  Similar  n?B«U.i  were 
obtained  by  Morris  in  experimental  anaemia  dm-  t«  the  haeicol^tii: 
agent  pyrodin.  On  the  otlior  hand,  in  nnicmia,  the  mo^t  familiar  uxainple 
of  a  piirely  chemical  toxaemia,  no  splenic  enlargement  occurs. 

Ill  cotisidering  these  dtseordant  datti,  il  niiuit  )ie  btirnf  in  mind 
(n)  tlLit  the  elfuetn  i>i  various  {uiiwinti  are  likely  to  lie  difFcnjul,  and 
{h)  that  in  toxaemia  the  ])i>ison  reaches*  the  spleen  in  a  very  dilute  {arm 
when  coinpai-ed  with  its  relative  concentration  when  the  spleen  it 
wcnpied  by  ac-tive  micra-orgatilsms.  We  can  only  conclude  that  in 
toxueniiu  the  8}jlui!n  may  be  affected  as  in  bartorial  infection,  thongb  by 
no  moaria  coiist-attLly. 

As  u  result  of  longeontinued  bacterial  infection,  or  toxaemia,  the 
spleen  may  ahew  a  vftrying  degree  of  fibrosis. 

The  Part  of  the  Spleen  In  Bacterial  Infection, ^Th*-  spleen  is, 
gcnemlly  speaking,  mo  liltercd  in  fevers  and  in  nises  of  bacteiial  infection, 
that  the  rjuegtion  niitiiniUy  arises  wbetlier  thi»  is  niei-cly  a  secondary 
change,  or  whether  siwciiil  and  defensive  processes  take  place  in  the 
spleen.  Does  the  spleen  play  any  special  part  in  the  defence  of  the 
organism  which  is  distinct  from  that  played  by  lymphatic  tusue  else- 
where 1 

In  oases  of  general  haomic  infection  the  s]>leen  and  liver  are  perhaps 
the  organs  most  extensively  oc^inpied  by  the  micro-orgjinisms.  This  h 
well  seen  in  anthrax  and  in  streptococcal  septicaemia.  U  this  merely 
a  stagnjition  of  the  microbea  in  the  lax,  open  tiswue  of  tlu-  spleen  ?  Or 
is  there  in  iidditimi  n  midliplication  of  the  mion^bci;  and  a  manufacture 
of  toxins  and  bacterial  pnxlucts  in  the  spleen,  so  that  removal  of  the 
organ  might  diminish  the  toxic  processT  The  observation  that  in  raalaria 
splenectomy  is  followed  by  a  diminished  toxicity  of  the  urine  (Jonticsco) 
lends  some  supjiort  to  this  hyjKithesis.  Or,  on  the  other  hand,  is 
an  extensive  destriietiun  i)f  microorganisms  taking  place  in  the  organ  t 
Or  are  looth  these  processes  going  on  7  If  so,  is  the  spleen,  so  to  speak, 
the  battlefield  where  the  struggle  between  the  invnding  micro-organ tams 
and  the  defensive  powers  of  the  body  is  foiiglii  outt    That  the  spleen 
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is  a  kind  of  resting  plnce  into  whicli  microorganisms,  which  have  gained 
an  entrance  into  the  blood,  miiy  get  swept  iind  left  is  shewn  by  Injecting 
hAmilcss  microbcM;  into  the  circulation  tif  tin  uniinal.  Thi^y  r»|iid1y 
disappear  from  the  circulation,  hut  may  he  found  weeks  after  stowed 
ftH'By  in  the  epletn,  liver,  and  marrow  of  l«ne.  A»  has  been  already 
aeen,  extcnstve  phagocytosis  goe8  en  in  the  spleen,  ho  that  the  organ 
plays  a  {Mrt  in  the  defence  nf  the  orguniam  against  infection.  Dr. 
Hankin  and  others  have  obtaine<l  a  luictcricidal  substance  from  the 
spleen  which  is  tbe  eame  as  the  tissue  fibrinogen  of  Wooldridge.  or 
Hallibm-lon's  imclco -albumin  obtained  from  lymphatic  glands,  liver, 
kidney,  and  so  on.  The  further  question  to  be  answered  is,  whether 
ihe  spleen  has  any  protective  or  defensive  power  other  than  that 
possessed  by  the  lymphoid  or  other  tissues  geoeraUy. 

In  order  to  determine  whether  the  spleen  plays  a  special  part  in 
nahiral  immwnt/v — in  the  defence  of  the  organism  against  infection — 
numerous  experiments  on  animals  have  been  perfonned.  Rai-dacli  came 
to  the  conclusion  that  removal  of  the  spleen  renders  thf  animal  less 
ruistant  to  iiifectiou  ;  an  effect  attributed  to  a  diminution  of  the  area  of 
pbt^ocytosis.  This  writer  considered  that  the  part  of  the  spleen  in 
infections  is  phagocytic,  tliat  micro-organisms  ar^  taken  uji  there  by 
macrophitges  ami  microphagc!*  just  as  they  may  1ie  seen  to  1m  in  the 
vploen  of  mahirui  antl  r(!la|isin>-  fi-ver,  huiI  that  they  are  thus  destroyed. 
Bardach  was  opposed  to  the  view  that  in  bacterial  infection  any  chemical 
bactericidal  Inidy  Is  nianufartured  by  the  spleen. 

On  the  other  Itand,  to  take  a  few  of  many  examples,  Tictine  injected 
tbo  blowl  of  relajjsing  fever  containing  the  i^ljrirxJiartn  obt'mtrieii  into  the 
circulation  of  monkeys  whose  spleens  had  been  mmovcd,  and  found, 
contrary  to  the  results  of  Soudakewiteh  and  Metchnikoff,  that  they 
pecoverod — though,  it  is  tnic,  not  so  readily  as  ordinary  monkeys — and 
tliat  sii)>am[iiently  tlif-y  became  immnuf.  Motituori  found  that  the 
tmctericidal  ]H)wer'  of  the  blixid  uf  ilogK  and  rabbit^i  remained  normal  for 
fifteen  days  after  spleneetouiy,  as  shewn  by  its  action  on  typhoid  IxiciUi 
and  the  cholera  ^-ibrio ;  that  it  then  diminished  and  disjippt'ared.  This, 
however,  was  but  a  passing  phase,  and  in  four  months  from  the 
«|)lenectomy  it  had  regained  its  ntmnal  power.  These  changes  ^vpto 
more  rapid  in  young  thiui  in  old  animals.  Expertmonts  nn  rabbits  that 
had  been  splenectomised,  anil  wore,  after  varying  intervals,  inoculated 
with  difTeretit  raic^f^•o^gani8m9,  led  t^>  discordant  results.  Thus,  twenty- 
five  days  after  splenectomy,  a  rabbit  was  less  resistant  than  normal  to 
JfacHItt«  pyocifarurus,  while  it  had  regained  its  usual  i-enii^tance  to 
8taphiflomf.au p^o^pnes  (C(tnrmor\l  and  Dnffan).  In  a  series  of  dogs  and 
rabbits  in  which  splenectomy  was  followed  by  experimental  infection 
with  Fraenkel's  pneuraococcus  and  the  fiadUuf  t'/j/Jumis,  the  residts  were 
practically  the  same  as  in  animals  Rimilirly  infected  but  whose  spleens 
had  not  been  renioveil  ;  any  slight  diircrerices  that  did  occur  appoftred 
U>  dejwnd  on  variations  in  the  interval  Iwtween  splenectomy  and  tbe 
j     Bul«e<iuent  infection  (Gueorgaievsky).     The  question  whether  the  spleen 
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plays  Jiny  protociivo  ptirt  against  trypaiioftome  infection  has  givpn  riw  lo 
(lircrgent  opinions.  Roiltit  and  Vallet  titate  that,  even  ajicirt  fnim 
phngotrytoais,  the  spleen  exerts  an  extnicelhilar  tiypauolvtic  actiun,  whilst 
Laveron  Hiid  Thimux  coinc  to  Jiamtitrically  upposite  concIU'^ionB,  nAinely, 
that  the  coui'se  of  irypanuMoiniasiH  is  in  m*  «'ay  difleivnl  in  sjili-nt'cUimute') 
and  in  nonnal  aiiinials,  and  tliat  splenic  extract,  ha*  no  trj-paiiolytic  vSetL. 

Tizxoni  and  Cattani  considered  that  their  earlier  experiments  aheved 
that  the  spicun  played  an  important  part  in  <i«quir/ii  iminnntl^.  Thejr 
were  unable  to  render  rabl>its,  whose  splccnt  they  had  pro^'ioluly 
reninved,  immune  ;igaiii6t  tfUiniw.  It  thus  ap[)earo<l  iw*silj|c  lliat  the 
sploon  might  hiive  the  power  of  maniifai-tunng  some  sulatam-e  iiecessar)- 
to  ri5ndi.T  the  organiam  immune.  Tizzoni  and  Cattani  stUMet^uently 
modified  their  prcnoua  opinion  considerably,  and  came  to  the  concliuiou, 
which  Righi  aUo  shared,  that  removal  of  the  spleen  merely  acts  like  any 
other  Kovere  loHioti,  and  reduceB  the  general  resisting  powers  of  the 
oi^nism  tompurarily  ;  but  that  it  does  mit  proihic^i  any  ]M!rmaiient  iir 
Bpecitiv  change  in  the  protective  powers  of  the  animal.  {I'ul*  alao  Vol. 
II.  Fart  I.  p.  IB.) 

Kanthack,  working  with  rnliliits  anil  the  JiitriHtLi  ptfocfitirns,  founti 
that  itplenectomy,  wlicllier  before  or  after  protuetivo  inoculation,  Iulf^  no 
effect  on  the  reaiilting  immmiity,  and  doea  not  interfere  in  any  way  with 
the  process,  tho  t-omperature  curve  and  leucocytosis  being  unaffected. 
Biagi  found  that  in  dogif  splL-nuctomy  liid  not  interfere  with  the 
production  of  haemolylie,  baL'teriolytic,  or  agglutinative  bodies. 

From  a  considerfttion  of  all  these  data,  it  appears  highly  proluble 
that  the  spleen  has  no  special  protective  power,  either  in  niilitral  ur 
acquired  immunity,  which  cannot  be  vicariously  assumed  by  other  organs, 
wich  as  the  lymphatic  and  hacmotymph  glands.  The  spleen,  in  fact,  is 
and  behavts  like  a  lymphatic  gland  broken  up  and  embedded  in  erectile 
tii^iiue.  Tht^  Malpighi'in  budiea  and  adenoid  tissue  play  amch  the  aame 
part  that  lymphatic  glands  do  elsewhere ;  and  the  ojien,  loose,  vascular 
tissue  of  the  organ  serves  rather  as  a  tilter  in  which  varioua  bodies  lU'e 
dep««ited  by  the  blood,  perhaps  to  remain,  perhaps  to  undergo  snbseipient 
chjingcfi. 

The  Part  of  the  Spleen  In  the  various  Forms  of  Anaemia. — Since 
the  spleen  is  so  closely  jLsanciatod  ^rith  the  bloofl,  and  shares  in  its 
cbangc.'j,  it  is  only  natural  to  inquire  whether  any  ciuisal  relationabip 
may  exist  Iwtweon  ehangu-s  in  the  spleen  and  anaemia.  If  the  noniiai 
function  of  thu  argau  hu  in  sunm  wav  connected  with  <]e«tnictinn  of 
blood-corpuacles,  might  not  an  exaggeration  of  this  function  give  rise  to 
anaemia ! 

In  traumatic  an^iemia  the  spleen,  of  course,  cannot  be  supposed  to 
play  any  causal  [lart.  AVilh  rcgintl  to  the  [KKisibility  of  it«  playing  any 
comjiensatory  ]jart  in  the  formation  of  rvd  blmMl-corpuactea,  as  statul 
years  ago  by  Bizzozero,  considerable  scepticism  has  been  oxpreeaed : 
Dominici  and  othcm  have  investigated  the  subject  again  M>m  an 
experimental  standpoint^  and  find  evidence  that  the  splenic  pulp  shews 
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"myeloid  trsnsfonnation "  or  conuins  the  haematopoietic  cells  prcwMii, 
id  reil  marrtin-,  and  revertu  to  itjt  fetal  function  of  blood  fonuution. 

Amumlm  dissociated  with  fpientc  cnhrgevuri  form  a  group  of  morMd 
iilttit)ns  uliich  httve  theafi  two  prominent  fe-atures  in  common.  Very 
varioUB  uiidorlying  cr)iiditioiiB  may  give  ritic  to  wbat  wah  foi-nierly 
spoken  of  as  splenic  anaemia  ;  this  is  pai-liculorly  tbo  cu«e  in  children, 

whom  anaemia  and  f^plenomegaly  niiiv  be  due  to  i<yphilis,  or  be 
locisted  with  rickets  and  intestinal  disorders.     Tho  forms  of  anaemia 

:tated  with  splenic  ciilargvmciit  \y'\\\  be  fully  discusAcd  in  n  special 
Scle  in  Vol.  v.,  BO  that  it  is  unnect'^sanry  to  consider  the  subject  here. 
In  some  casee  there  is  splenomegaly  and  anaemia  of  some  dttratioTi 
withwt  any  obvious  cuuse,  and  the  qtiestion  then  arises  whether  some 
form  of  infection  has  taken  up  its  hea<lqunrtcr4  in  the  splecti  and 
produced  Iwth  the  locaJ  lesions  there  and  the  blood  changes.  This 
applies  to  the  conflition  spoken  of  as  chi-oiiic  spleiiii:  mm«'mia  of  adults, 
the  existence  of  which,  m  a  distinct  difM^aae,  han  not  been  iinai»ailed  : 
some  authors,  indeed,  have  asserted  that  it  ia  always  part  of  some  latent 
form  «f  hejiatic  cirrhosis.  No  doubt  cases  conforming  to  the  require- 
ments st't  down  fi>r  splenic  anaemia,  have  lieen  proved  to  Iw  the 
manifestiLtions  of  syphilis,  but  there  is  etpuilly  no  question  that  in  others 
no  cause  is  forthcoming  on  iLuto]>sy.  It  is  in  such  instances  that  it 
leems  justitiable  to  imagine  tentatively  thai  some  as  yet  unrccogni!«ed 
pAi-iisite,  pussibly  fntni  the  Jilimentary  ninjil,  has  reached  the  spleen,  and 
lht.-re  rcniHinuil  to  multiply  nrid  tiiuse  iiploncinieguly  and  ariaemin.  If 
this  really  occui-s.,  the  npleon,  by  being  the  main  focus  of  disense,  would 
play  a  primary  part  in  the  anaemia.  Cases  in  which  splenectomy  is 
followed  by  disappearance  of  anaemia  and  diminution  in  the  toxicity 
of  the  urine  (Ferez)  certainly  favour  this  hypothesis.  But  in  the  present 
state  of  our  knowledge  it  wemld  hn  unwise  to  go  farther  than  ibis,  for 
in  the  absence  of  any  evidence  of  infection  of  the  t^pteen  in  these  cases,  it 
cAnnot  he  denied  that  the  condition  might  be  one  of  chronic  intoxication 
of  intestinal  ori<^in,  and  thus  compamblc  to  polycythaemia  with  enlarged 
aplcen. 

In  chiorosit  all  the  e\*idence  is  to  shew  that  the  formation  of  red 
blood-enrptiBcles,  and  especially  of  haemoglobin,  is  at  fault,  and  there  ar« 
no  grounds  for  thinking  that  increased  haemolysis  plays  any  part. 

In  jirminons  micietnin  it  is  perhaps  less  unlikel}'  that  the  spleen  may 
play  a  part  in  the  production  of  the  disease,  but  there  13  as  yet  mi 
a))8olute  proof  that  it  docs  so.  If  Pr.  W.  Hunter's  view  be  jidopteil 
that  pernicious  anaemia  is  essentially  haemolytic  in  nature,  and  due  to 
destruction  of  the  red  hlood-corpuscles  in  the  jKirtal  system  by  meaii^ 
of  A  poison  absorlMKl  from  the  ahmentary  canal,  vre  may  ask  whether 
the  spleen  pLtyK  any  jiart  in  the  pnii-eas.  In  normal  conditions  the 
spleen  appears  to  remove  tlying  n^d  and  wliite  btoiabcorpuscles  from  the 
circulation,  and  to  dispose  of  the  haemoglobin,  but  there  is  no  Mtisfactory 
evidence  of  an  active  haemolytic  process  in  the  organ.  When  there  is 
an  exi^;geratorl  hacmolvBis  going  on  in  the  portal  system,  does  the  spleen 


pUf  juiy  speciaJ  purt  t  In  iiern)ciou&  uiiaeinia  the  spleeu  containt  in 
incrsasad  amount  of  altered  blood-pigment  (UaemosideriiO-  But  thert 
is  iin  pnuif  ihiit  an  active  hiiKmolysi-''  takes  jOhcc  tbt^re  A  Urgt 
numhcr  of  red  l)lLJO(]-eor|mficles  darnageil  by  contact  with  b/iemoluic 
toxins  refich  the  spleen,  and  thereforo  increased  phngocytosw  of  theee 
corpuscles  goes  on  in  the  spleen.  This  process  may  lead  to  wha  9 
called  a  spodogenoiu  enlargement  of  the  organ.  In  this  resijoct  Hu 
spleen  behaves  tike  the  huomolyiuph  j,'lutuU,  only  it  is  n  much  larger 
organ.  Mici'oscopically,  the  spleen  may  shew  the  presence  of  coIIb — 
DUt'teated  red  hlood-corpiisfles,  myelocytes,  megaIolcar5'0€yt*i«.— Hcrivcd 
from  the  red  marrow  of  l>one  (Meyer  and  Heinoke),  but  they  w* 
compensatory  and  duo  to  the  anaemia,  not  in  any  way  accoiint»l>le  for  it 
It  cjinnot  ho  Raid  thnt  there  is  any  positive  evidence  U>  prove  that  ia 
portnVious  anaemia  there  ie;  tixcensive  haemolysis  limited  to  the 
nplecn. 

In  conclusion,  there  is  no  evidence  that  the  spleen  plan's  any  put  at 
ftll  in  the  profluction  of  chlorosis  or  of  tranmatic  anacmiaa ;  but  it 
Bppeant  [K>»uiihht  that  in  the  vuriunK  fornix  nf  Hiiaeraiii  aMiticiated  U'ilJ) 
spluiiomo^aly  the  f^pleori  may  he  thi;  main  focus  of  infection  or  intoxica- 
tion. There  is  no  reason  to  Ijelieve  that  pernicious  anaemia  is  duo  to 
changes  [irimary  in  the  »pleen. 

The  relation  of  the  spleen  to  the  Uver  may  he  briefly  rcf©rre<i 
niidei'  two  heads:  (u)  Morbid  cunditinns  of  the  spleen  naay  be  seco 
to  chaiigcs  in  the  liver ;  in  portal  eirrhoxis  the  spleen  is  gfineraUy 
enlargefl  {viile  p.  449],  and  shews  proliferation  of  the  reticular  tissue 
with  Bbrosts.  As  pointed  out  elsewhere,  the  splenic  changes  are  probably 
due  to  venous  engorgement  in  part  only,  and  are  also  toxuemic ;  the 
poison  rosponsihle  for  the  inflammatory  changos  in  the  organ  may  reach 
it  by  the  splenic  artery.  In  guinea-pigs  ligature  of  the  common 
bile-<luct  h;is  been  found  to  give  rise  to  splenomegaly  irith  the  micro- 
scopic changes  seen  in  infections  ( Ribadeau^Dumas  and  Lect^ne).  It 
has  even  been  BUggeste<l  that  in  some  cases  of  splcnomegalic  jaiuidicc  the 
splenic  enlargement  is  compensHtory  in  order  to  antagonise  the  haemo- 
lytic  action  of  the  bile  acids,  and  thH  in  jaundice  the  spleen  increases 
the  resistance  of  the  red  blood-corpnscles  and  confers  antihaemotytic 
proptirties  on  the  blood  scrum,  (h)  Hepatic  changes  may  be  due  to  disease 
of  the  8pleen.  ChaulTjinl  suggested  that  in  some  cases  hejutic  cirrhoeis  is 
sevondarv  to  pniKOns)  rnnveyed  U^  the  liver  from  the  >;j)leen,  and  inslauced 
the  hepatic  changes  in  malariI^  and  Banti's  disease  or  the  terminal  hepatic 
cirrhosis  in  cases  of  chronic  splenic  anaemia ;  further,  in  conjuiictioa  with 
('a.<<taignc,  be  shewed  that  tubercles  hiLcilli  intnxlured  into  the  sjtlocn  may 
sot  up  hepatic  tiilK^rcnhxiiH,  thus  imitating  the  secondary  infection  of  the 
liver  seen  in  some  cases  of  priniarv  massive  tiibopeulosis  of  the  spleen  in 
man  {fid/-  p.  454).  Another  illustration  of  the  spread  of  a  morbid 
proees-s  from  the  spleen  to  the  liver  is  seen  in  the  "Gaucher"  form  of 
chronic  splenic  animmia,  in  which  the  extreme  endothelial  proliferation 
in  the  splenic  sinuses  may  be  acoompanied  by  proliferating  endothelial 


cells  ill  the  portal  vein  and  endotbclml  proliferation  in  the  lymphatics 
of  the  portal  spnccs  in  the  liver.  There  is  a  form  of  hy|K*ri.rnphic 
litliary  cirrhosis,  spoken  of  as  metasplenomegalic,  in  which  tin*  spletiic 
enhirgemeni  prececJes  any  inanifest  chatifje  in  tho  liver;  the  condition 
13  fillit'd  to  iplenomegaHc  jaundice  in  vhich  there  is  jaundice  of  pro- 
longed courM,  sometimes  congenital  and  hereditary,  and  splenomegaly. 
Lortat-Jacoh  and  Sabar^nii  reported  congenital  jaundice  in  father  and 
son ;  in  the  father  the  Itvcr  and  spleen  were  both  enlarged,  in  the  son 
ibe  cpleen  only.  The  earlier  enlarpemeiit  of  the  spleen  in  such  cases 
•u^Mt»^  thiit  »  haemic  infection  of  that  org:tn  in  lirst  sei  up,  and  that 
poison*  prodnced  thi^n!  are  conveyed  to  tin-  liver,  luid  set  up  cholangitis ; 
it  must^  however,  Ijc  admilti:!*!  that  the  haeiuic  infection  may  be 
resjKiitsible  for  the  domngement  in  both  organs,  btit  that  the  efTect*  are 
more  marked  in  the  spleen,  and  only  supervene  later  in  the- liver. 

Rrlafion  of  the  Spit^n  lo  th<  .■iHmtviant  V'Witl. — In  great  enlnrj:;oment 
of  the  spleen  mechanical  ol>stnictioti  to  the  outflow  of  blood  from  the 
ttirdiac  end  of  the  stomach  may  result  from  kinking  of  ihi?  \as,&.  lirevia  ; 
the  intense  engorgement  of  ihe  cardiac  end  of  the  stomach  thua  set 
tip  has  been  given  as  an  explanation  of  the  recurrent  haematemeses  of 
chronic  splenic  anaemia.  TTie  celts  of  the  spleen  contain  a  proteolytic 
enzyme,  hnt  of  its  bearing  on  pathnlogj,-  nothing  is  known  cxeepl  that 
it  may  )MjKfiiMy  nafiiKt  in  the  aiitolyi'i)'  of  pnilciiis  in  the  spleen  during 
Btarxation  (Leathes).  It  has  also  heon  asserted  that  the  s]>leen  provides 
a  substance  which  convertB  trypsinogen  into  trypsin  (Herzen,  Gachet 
and  f'achon,  Ciaccio  and  Pizzini),  in  op|)Osition  to  Fawlow's  well-known 
view  that  this  ia  done  by  enterokinase. 


II.  Special  Pathology  anh  Diseases 
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I  Malformations.  —  Under   this    lieading  reforuncc   may    conveniently 

I  be  inadi!  to  Hnatomiod  abnoinuditicK  in  conformation,  including  the 
presence  of  acceiutory  spleens,  and  to  some  changes  in  the  position  of  the 
organ. 

\ery  considerable  physiological  variation  may  exist  in  the  outline 
of  the  organ  :  sometimes  it  is  elongated  and  resembles  the  form  met  with 
in  tiomc  animals :  al  other  times  it  is  more  compressed  and  I'ounded 
than  usuid.  Th«-  outline  of  the  anterior  margin  may  shew  a  number 
of  notches  which,    in    enlargement   of   the    organ,    may  liecomn    mneh 


MAlfnrnutioitft. 
Atn>{>bT. 

roKl'RiartWMl  etiattg<!». 
WttnilcringsplMn. 

Caranic  vriimis  fiigOT^Iceiit. 

Infiucts. 
AbKMa. 
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itcceniiml-ed :  occnsionally  h  ilecp  notch  mny  even  partially  divide  tbp 
spleen  into  two.  Dr.  A.  Lntbnm  has  shcvrn  me  a  most  romarkft}4c 
fibiiomijility  of  the  spleen  found  in  the  poAt- mortem  room  of  SL 
George's  lluRpitJil.  The  spleen  giive  oft"  a  long  procewi  which  '»"aa  botind 
do1^'n  to  the  jKwtcrior  atKlomlimt  wall  by  the  peritoiieuin  ami  mn  down 
into  the  left  side  of  the  scrotum.  In  thickness  it  was  e([na]  Ui  Ute 
little  Hrigpr.  MicroHcajHwiUy  it  wjir  compcwHl  of  splenic  tisKUC  It  wai 
pi'obably  carried  dowii  in  the  dcacpnt  of  the  testis,  just  as  ttcctmarj 
suprArennls  may  be  transportcfl  into  the  neighboarbood  of  tlie 
epididymis. 

^(tre^iny  spUeriii  or  Bjtleniinculi  .-lto  common:  they  occur  in  the 
foMtt  of  peritoneum  iMssin;;  to  the  splfieii,  in  the  great  omentiun 
on  the  left  side,  and  even  between  the  Jayera  of  the  costo-colic  fold  of 
pentoncum  or  suspeoaor}'  lignment  of  the  ^^pleen.  Usually  they  are 
elom  to  the  hilum  of  the  «pleen,  ami  are  not  luiire  than  one,  two,  or 
three  in  number ;  hut  na  nuiny  a*  thirty  or  forty  buvo  been  founiL  I: 
is  <;enei'ally  thought  that  accessory  spleens  are  eommouer  in  eoirly  life. 
Jolly,  in  eighty  autopsies  on  patients  under  sixteen  years  of  iige,  found 
thom  in  twenty,  or  one  in  four ;  but  thoy  Jx'cnmo-  more  frequent  »■  age 
advanced.  It  may  bo  that  though  more  manifest  in  chiUlren  they  are 
not  really  more  frci^nenu  It  has  been  stated  that  aceeRsory  spleens  an> 
commoner  in  the  south  of  Europe  than  in  the  north.  Especijilly  In 
case^  of  transposition  of  the  viscera,  the  spleen  may  W  represented  by 
a  nnmber  nf  nplenitnculi,  which  may  be  clustered  together  like  w  bunch 
of  gnipes  or  be  more  widely  se[^u)rat4Kl. 

The  existence  of  these  accessory  spleens  jwimits  of  two  explanutitmn: 
some  of  them,  those  in  the  hilum  of  the  organ,  are  probably  sepiunted 
from  the  main  body  of  the  organ,  a  projecting  tongue  becoming  pedun- 
culated, and.  Hniilly,  connected  by  bUxnl- vessels  only;  other?,  thn*e  in 
the  great  onuniUiin,  niiiy  wit.li  pnibability  be  ntganletl,  likr  aupnu'enul 
*' n-^te,"  HK  isolated  and  niitlyiug  fnifn^ents  nf  the  meHobhiitlie  tissues 
destined  to  fonn  the  main  organ.  Like  other  "  reata,"  they  may  lieeome 
indented  and  embedded  in  other  organs :  thus  Biggs  has  described  aji 
Rccemory  <tplcuii  in  tla-  tail  of  the  pancroaa.  If  accessory  Kplot-ns  become 
indented  on  the  surface,  and  Kubitequcntly  cmlieddurl  in  the  sidistanre  of 
the  spleen,  they  may  form  encapsided  tumours  in  the  organ.  Since  the 
left  lobe  of  the  liver  and  the  spleen  are  in  contact  in  fetal  life,  it  might 
naturally  bo  cii>ccted  that  an  accessory  spleen  might  become  indented 
and  implanted  in  the  surface  of  the  liver ;  this  does  not  appear  to  have 
been  observed,  though  as  long  ago  aa  1838  B^irard  stigi^csted  that 
angionuis  of  the  liver  were  ency8te<l  splenic  "resta." 

They  undergo  the  same  chiiugea  as  the  main  organ.  If  in  splenectomy 
an  accessory  «|)leen  is  left,  it  may  by  compensatory  hypcrtTOphy  have  some 
share  in  preventing  the  3ymptf>ms  that  occasionally  follow  remfu-al  of 
the  organ. 

Congenital  absence  of  the  spleen  is  vory  rare  in  bodies  othenrise 
norinnl ;  it  has  been  noted  in  monsters.     Dr.  Garrod,  in  a  paper  on  the 


jitiBoi-Utiun  of  curdUu  lUHlfonttntioiis  with  othur  coiigeniLiLl  dcfoeu,  refers 
to  two  casea  of  congeniul  morbus  cordU  in  wliich  the  gpleeti  vtas  entirely 
absent  i  in  two  other  crises  it  was  multiple,  there  being  nine  and  four 
splircnx  re»tpfc lively,  lu  a  ciisc  of  absence  uf  the  spleen  lyni|>halic  hyjwr- 
pli»8i»  elsewhere  has  Iwen  described  (Hodenpyl). 

In  complete  einis  tmnsvergits  the  gpleen  is  preeeiit  on  the  tight  side 
of  lh«  abdomen.  In  congenital  or  in  traumatic  diaphragmatic  hemia  the 
spleen  readily  pns«ea  into  the  left  pleund  cavity.  Out  of  330  cases  of 
diHphnigrniitic  hernia  tahulatet)  hy  Hocbord  the  spleen  was  in  the  hernia 
in  Tk  roARfi. 

Atrophy.  —  In  util  peoplt:  tho  s)ilt>cn,  liku  n&her  lymphoid  tiMtueK, 
undcr^ixfa  atn>phy,  aometimea  to  an  extrenic  degree;  so  that  instead  of 
its  normal  weight  of  7  oz.  it  weighs  only  a  fev  drams.  The  same 
condition  of  atrophy  occurs  in  HOrao  casus  of  very  chronic  liisease. 

The  ca|>8ulu  is  alirivnlleil,  thi-uwn  into  fohla,  nnd  «onu-what  ojutpie ; 
the  aub&umce  of  the  or|;aii  ia  soft  and  pule  ;  and  from  atrophy  of  the 
pulp  the  vesscta  and  trabcculae  stand  up  prominently.  In  cases  of 
simple  atrophy  there  is  no  increase  of  jyignicui,  hut,  if  there  ha>i  l>ceii 
luiy  diBLii:^o  giving  riac  to  L-xtouaivo  havmolyMis,  the  auhsliuif*?  of  the 
organ  may  he  deeply  pigmented.  Mii:ro»copically  tliere  ia  atrophy  tif 
the  Malpighian  bodies  and  of  the  pulp  of  tbu  spleen,  whilst  the  arteriea 
shew-  artcrtowlcrosis.  A  rather  firm  tihroiic  form  of  atrophied  spleen 
ift  said  to  be  associated  with  artei-ioscterosis  in  the  aged.  This  form 
of  ati-ophy  occurring  in  senile  and  manismic  conditions  may  )k  spoken 
of  us  simple, 

Thei'e  are  casea,  however,  in  which,  although  increased  in  hulk  and 
weight,  the  spleen  shews  a  replacement  of  its  essential  elements — the 
pulp  and  Malpighian  bodies — by  fibrous  tissue.  Such  a  change  occurs  in 
splenic  Jinacmia  and  in  chronic  lympbadenoma- — conditions  probably  due 
to  chronic  toxaemia  or  infdction.  The  spleen  cannot,  in  i»rdinary 
parlance,  h«  said  lo  be  atro]>hied,  but  functionally  it  in  much  in  the 
position  of  an  ati-opbicd  organ.  In  this  connexion  HUiet's  (25)  experi- 
ments are  of  considerable  interest.  He  found  that  on  dogs  poisoned 
by  mctaloluylenediamine,  parnphenylene,  ami  nitrite  of  nodium  the 
Mal|iighian  hodiea  Itecanie  atrophied,  and  thf  splenic  ptdp  distended 
with  blood  ;  these  changes  he  rogaitls  as  chajiicteristic  of  the  senile 
spleen. 

Post-mortem  Changes. — Two  very  evident  altsratiuns  which  occin' 
after  death  may  lie  ruforri'd  to. 

(i.)  When  the  stomach  or  colon  contains  much  flatus,  the  surface  of 
(he  spleen  in  contact  with  them  is  often  fctmd  to  )«  of  a  black  or  purple- 
green  cnlour.  The  change  ia  not  pn^acnt  ihroughout  the  organ  us  it  is  in 
nielanaemia,  but  il  is  limited  to  the  arctia  of  contact  with  the  hollow 
viscera,  and  on  section  ia  aeen  to  he  quite  superfrcial.  A  similar  a|>[)ear- 
ance  may  often  I*  found  on  the  surface  of  the  liver.  It  is  due  to  gases, 
among  which  is  sulpbui'etted  hydrogen,  diHuaini;  tbi'ougli  the  widU  of  ihe 
■tOliUKh  and  intestines  after  death,  and  meeting  iu  the  apleen  vritb  ti::u:es 
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of  iron  conuined  in  haemosiderin,  and  derived  from  haeiaoglobiii ;  m  a 
ro9iilt  of  chis  reliction  siilpbidd  of  iron  is  produced. 

(ii.)  Occasionaily  the  splctii  is  found  honoycomhcd  by  siuaU  ga*- 
conUiiiiiitg  cyste.  This  emphysematous  condition  is  due  to  the  activjiT 
of  the  liariiius  iwro^riiei  aipsuLitus,  and  is  n  poat-tnortem  or  agony 
phenomenon. 

Wandering  Spleen. — The  spleen,  like  the  liver,  is  a  flonting  orgw 
tethuH'il  l>y  ijcriuiiieiil  ligiknienlB  juui  moving  with  the  diapbmgm  ami 
in  reeponso  to  viiriatiinis  in  the  size  uf  the  hollow  atiilominaJ  visccn. 
The  spleen  outy  be  displui:ed  by  thomcic  conditions  or,  to  rare  caaM,  by 
extenuLve  deformity  of  tho  spine,  but  is  nut  unduJy  movabla  in  tfaese 
eiiHsum^taniius.  The  numu  wandering  spluiui  is  applied  to  tbu  organ 
when  it  is  unduly  movable. 

EUoiogt/. — The  condition  is  most  commonly  seen  in  tvomeo  wiii 
visceroptosis  and  in  those  who  have  borne  children.  It  may  be  secondary 
to  a  movublo  left  kidney,  m  this  condition  impairs  the  support  of  the 
spleen.  Sometimes,  however,  there  is  no  other  evidence  of  \iscero|rto«ia. 
It  is  a  rare  condition,  Jind  is  not  ofttin  aeen  even  in  viBceropLoaia ;  Dr. 
Keith  eatim&tea  that  it  occurft  in  2  per  cent  only  of  the  caaes  of 
visceroptosis  {vide  Vol.  III.  p.  869).  It  nuy  come  on  gradually,  aa  the 
pesidt  of  the  tdteratioti  of  intra-abtjomiital  pressure  after  purturitioo,  or 
Iwis  often  appeaj-  Ruddenly  aft,«r  a  blow  on  the  left  side.  Normally,  the 
spleen  ts  «n|tpiirlud  in  )K>ifilii)ii  by  ji  ligjinientous  fold  of  [writonetim 
running  from  the  splenic  fiexure  of  the  colon  to  the  diaphragm, — ihc 
pfarcnico-culic  ligriment  or  siiistcntaculum  lienis, — and  is  also  tethered 
to  the  left  kidney  anil  cardiac  end  of  the  stomitcb  by  the  licno-renal  and 
gaatrosplenie  foId«  (»f  [writouenm.  if  fruni  the  shock  of  a  blow  or  from 
gradual  t^nlargdnii-nt  the  npleon  sli|ifi  off  the  supporting  ledge,  pmvide<) 
by  the  phreiiico -colic  fold  of  peritoneum,  it  drags  on  its  two  other 
peritoneal  ligiimenta,  which  may  tluid  f>c  elongated.  Knlargement  of 
the  organ,  CBjicuially  thi;  agnc-cjiku  Hplucn  of  maluriii,  tn  iiauaily  regarded 
lis  a  (actor  in  tho  pnxluction  of  tljc  condition.  But  it  is  very  rare  to 
find  the  huge  spleens  of  leuLiemia  movablt^  Congenital  lonsenoas  of 
the  ligaments  has  been  thought  to  explain  some  cases,  eapecially  aa  the 
con<lition  has  been  mot  with  in  several  membors  of  the  same  family. 

Mofhid  Anaiomy. — Tho  spleen  is  usually  enlarged ;  this  may  r|o|)cnd 
on  pre-existing  morbid  change,  a»  in  malaria,  but  is  more  commonly  due 
U3  engorgement  ts^^condary  to  the  mobility  uf  the  organ.  The  peritoneal 
pedicle  of  the  wandering  spleen,  which  may  be  a  foot  long,  readily 
becomes  twisted,  and,  as  the  thin-walled  vdn  is  more  readily  conipreesed 
than  the  rc-si.'^tent  arl«ry,  intense  engorgement  results;  this  is  well  shewn 
by  the  rapid  diminution  in  size  seen  when  the  twist  is  imravelted  at  an 
Ofmratinn.  ('onsidi'mhio  engorgement  of  the  w.mdei'ing  fipleen  may  occur 
without  any  twist  of  the  pedicle.  As  the  result  of  chronic  engorgement 
the  vesseU  show  obliteraijve  changes  and  thromlxwis  which  lead  to 
fibrotic  atrojihy  of  the  s]>Ititiie  tisHue ;  llii»,  by  ni-cussi eating  grmdnal 
com{>eiisatory  changes  in  tho  lymphoid  tissue  elsewhere,  has  lioen  thought 


to  expliiin  tbe  &b«ence  of  .tjmptoms  aft«r  splenectomy  in  such  cases. 
The  tail  of  the  [Miicreas  may  lie  limwn  into  tlie  jwdicle  of  tic  wandering 
spleen,  sml  luut  thus  Wcii  [uirtJally  rcninved  in  m»kMiuctomy. 

St/mpimns. —  In  some  caaes  a  wandering  spleen  i**  detected  in  the 
cotirse  of  routine  examiiiHtion  of  a  patient  witliout  any  of  the  usnul 
■  Hymptoma.  The  orjpin,  wliich  laay  rapidly  alter  iU«  jwBition  iti  the 
MidonieD,  is  commonly  found  in  the  loft  iliuc  foesu,  less  often  in  the 
umbilical  region  or  right  iliac  fossa.  In  diAphragntiitic,  and  in  very 
rare  instAnces  in  umbilical  or  inguinal  hernial  sacs.  It  may  v^ry  in  size 
very  coDsidcnibly  from  alterntions  in  the  tjuJiniity  of  blood  imprisoned 
in  the  orgiui.  The  piitieut  miiy  conipluin  of  n  feeling  of  ilragging  nnd 
weight,  or  of  discomfort  in  the  iWli  mid  a)nlomen.  By  dragging  on  the 
fiUimaeb  it  may  interfere  u-ith  digestion,  or  proiiuf-e  gasu-eelAsin,  dyspeiwiu, 
vomiting,  and  attacks  of  abdominal  paiiL  As  the  result  of  truction  on 
the  duodenum,  kinking  of  the  common  bile-duct  and  jaundice  may  he 
brought  about  (Treves).  The  chief  eymptoms,  howe%*er,  are  th<>se  due 
to  eoni plications. 

Cvtnpliailions. — As  already  mentioned  the  pedicle  may  become  twisted; 
as  many  as  six  twigt«  have  been  recorded  (Stone).  The  8yni])toms  thus 
produccrl  are,  like  those  of  an  ovai-ian  cyst  with  a  twistail  pedicle,  ex- 
tremely severe  and  aro  thosL-  of  acute  peritonism.  Tlio  twist  may  induce 
tbromli06is  in  tbe  splenic  vein  or  e\en  necrosis  of  the  organ,  w*hich  may 
;fst  up  peritonitis.     The  intensely  distended  organ  may  nipturo  on  com- 

iiivcly  slight  provocation.  As  the  result  of  perisplenitis  the  organ 
may  Itecomo  tixcd,  and  in  sorao  cascn  the  symptoms  have  then  diwipiJearcd. 
On  the  other  hftod,  a  wandering  spleen  may,  when  fixed  in  an  abnormal 
position,  give  rise  to  dangeions  symptoms  and  gre^it  difficulties  in 
diaguofiis;  thus,  a  displaced  spleen  adherent  in  the  pelvis  may  obstnict 
labour  and  imitate  a  solid  ovuriaTi  tumour.  Adhesions  in  connexion 
with  a  WRjidering  spleen  have  )>een  known  to  cause  slrangnlatioii  of  the 
intestine. 

Dicufnasis. — The  abi^enee  of  the  normal  splenic  duhioss  and  the 
presence  of  a  movabte  tiunour  with  a  notch,  which  can  Ihj  returned  to 
tbe  nomud  position  of  the  spleen,  make  the  diagnosis  clear.  WJicn  the 
spleen  has  become  fixctl,  it  vuy  be  very  tlifficidt  to  come  to  a  uon-ect 
eonclusion.  It  Inis  been  mii^takun  for  an  oi'arian  tumour,  ectojne 
gesution,  a  fibromyoma  of  the  utems,  a  movable  kidney,  faecal  accumu- 
lation, and  a  pelvic  abscess. 

77i''  /rm/meni  is  almost  entirely  surgical,  as  a  [mil  or  belt  often  fails 
to  keep  tbe  organ  iu  place.  It  has  l>CL-ti  suggested  that  ibu  size  uf  the 
spleen  tihoidd  be  reduced  by  /-rays,  and  that  a  [Kkd  may  then  he  xutficient 
to  keep  the  organ  in  proper  poeition  (Murniy).  The  surgical  ti-eatment 
coasists  in  cither  Bplcnojwxy  or  splenectomy.  The  npemticpo  of  splenec- 
tomy in  tbeK  coses  is  attendinl  with  but  a  small  mortality  ;  out  of  43 
Cttses  of  splenectomy  for  wandering  spleen,  collected  fnjm  literature  in 
the  decade  1890-19(i0,  there  were  3  deutha  only  (Warren). 

Capsulitis  is  a  convenient  and  comprehensive  term  for  a  group  oC 
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[Mthological  cbatiges  which  are  of  but  littlo  cliciical  importAnce,  thougli 
\A.m  in  the  left  side  and  Atitcb  luay  )>6  expUiiietl  by  their  preanirf. 
lender  this  heading  we  may  include  (i.)  adhesions,  the  result  uf  M>me 
pjwt  aunck  of  periioiiiiis,  loual  ur  girneral ;  (ii.)  chronic  iiiHainmation 
of  the  whole  or  grenUrr  part  of  the  [>critonea)  covering  of  the  or^ : 
and  (iii.)  the  loctd  thickenings,  or  lamellar  fibromas,  &u  commou  oo  the 
surface  of  the  organ. 

(I)  AtUifiums  round  the  spleen  uniting  it  to  the  diaphragm,  abdomuial 
wall,  sUiiaiich,  or  colon,  niiiy  follow  ii  jwat  aitack  of  uctite  {Mrtlonitit. 
These  HdhL-eionif  iire  vasciibtr,  ami,  of  course,  vurv  in  their  t.'Xt«nt  ami 
(irranosfl.  Nomotimos  they  may  he  filamentous  and  easily  broken  tlutm ; 
they  may,  in  fjict,  becotae  torn  across  as  the  restilt  of  abdominal  mov»- 
menUi,  and  then  iippeiir  bh  snmll  loose  tJtgs  on  the  siirfHce  of  the  organ. 
I  havu  BHUu  fatiil  iiitrajiuritotiuul  hoi'inorrtia^  result  from  traumntifl 
rupture  of  vascular  adhesions  around  the  apleen  in  compensatiMl  hc|Mti(i 
cirrhosis.  Occasionally  they  are  »o  small  a:  their  i>oint  of  uttacliment 
10  the  surface  of  the  spLcvo  hk  at  tirst  tsight  to  resemble  miliary  tubercles. 
In  other  u;wl*s  the  adht«ioi'.s  may  be  so  linn  oa  to  aiig^e^t  ri.»curTeiii 
attacks  of  iuflaniniatiun  or  a  pruloufied  iiiHainoiatory  condition. 

Very  frequently  loc'id  julheMon-s  around  the  spleen  are  pre^int  withotil 
any  other  si^ns  of  {utst  inftanirnation  of  the  {M:ritoncum.  In  such  cases 
it  will  frcijuently  bo  fuinid  that  there  are  fimt  adhesions  at  the  bgue  ol 
the  loft  lung ;  presumably  a  paet  pk-urisy  or  pneumonia  ha<l  givOu  rise 
to  an  inflammation  of  the  diaphragm  and  of  the  peritoneum  aionnd  the 
apleen. 

In  other  caaes  local  adhesions  may  be  due  to  some  cause  origiiuitiag 
within  the  spleen  itself.  The  infarcts  so  fi'cquently  mot  vith  in  the 
enlarged  spleen  of  leukaemia  often  set  up  local  perilonitia.  The  same 
thing  uccni-K  with  infarcm  fiOcoiulai-y  to  endocarditis.  Similarly,  tubercu- 
lofiif^  or  lympbadenonut,  or  the  enlar(,;ement  and  attacks  of  cougestion 
of  an  ague-cake  spleen,  may  be  the  cause  of  local  pcritonitic  adhesions. 
Mr.  Henry  Morris  ha.H  told  me  of  several  oases  vpyr«le4l  uixin  by  liira»elf 
in  wliii-h  on  freiiin^  iwriUMiual  adhLHloiis  Hroun<l  the  splt>en  a  remarkable 
and  nipid  dlniinutian  in  its  size  had  taken  place.  In  such  caiws  tho 
adhesions  flrst  became  organised  when  the  spleen  was  enlarged,  and  as 
the  result  of  the  permanent  traction  exerted  by  ihcm  the  organ  was  held 
upen  and  nnuble  to  contract. 

(ii.)  Vhronk  firntimttif  attacking  the  wlmle  or  ihe  gi-eiilcr  tturfaee  of 
the  organ  is  generally  but  a  part  of  general  chmnic  peiitonitis  (com- 
pare art^  "Perihepatitis,"  p.  1G6).  Clironic  capsulitis  or  perisplenitis 
may.  however,  be  independent  of  this  general  cause,  and  be  dw:  to  some 
local  lesion  of  the  spleen,  such  as  a  c\'at. 

The  macroscopic  appearancr.'i  are  very  cliamcteristic.  The  organ  is 
tightly  fthroLideil  in  a  tinn,  opaque  inemUrant-'  of  almost  cartilaginous 
oonefietency.  Often,  but  by  no  means  always,  this  fibrous  membrane  can 
be  peeled  off,  so  aa  to  e.xiK»dO  the  periloiieai  surfiwe  of  the  spleen.  The 
outer  surface  of  tbia  "false"  membrane  is  fairly  smooth,  hut  not  uniform. 


for,  KHitored  irregidnrly  over  it,  there  are  rouml  ilepitssions  ri'semliling 
th«  itnpres*  of  rslii-apota  nii  soft  snwl.  Their  jM-CBerico  call  hi'  best 
ex|itiiiiii>i]  hy  MipfKi-stng  tliiiU  idler  thv  fDiDiuti(.ri  of  this  inflaiuniatarii' 
tuaati,  ricatiicial  contraction  took  place,  and  that,  as  a  result  of  iho 
increased  letuion  thus  bronght  about,  th«  mumhranc  had  ruptiux'd,  either 
At  itA  weakest  !ipota  nr  whpre  the  tcnaian  vraa  grcalest^  Tbia  condilioti 
oi  chronic  capsiiHtis  may  )h>  accom|]ainud  by  adhosions  to  the  atljaccnt 
part«,  but  ibcy  arc  oft^^ti  alncnt. 

(iii.)  LfnUntH  t/iielrniim  on  tlf  jfrilotiMl  Mttjaet  of  the  nfJttn  are  one 
of  the  cominonetjt  post- mar U;iii  appoarances.  They  closely  resemble  the 
ibickcnings  soraotimes  seen  over  the  apicos  of  the  bingis,  and  may  be 
compared  with  the  "niilk-ftpots"  si)  commonly  prcaent  on  thfl  peri- 
tadiam.     They  may  be  aptly  described  lu  conis  doe  to  attrition. 

Their  frequent  occurrence  on  the  capsule  of  the  spleen  is  probably 
rjtio  to  the  rhythmic  contractions  of  the  organ.  On  siJCtion  they  are 
sorti  not  to  invade  the  substance  nf  the  Rph^en,  )Mit  to  xlund  up  »w 
diKtiiict  gn>wlbR  in  the  capsule.  The«e  elevations  are  of  various 
dimensions,  from  that  of  a  pin's  head  to  half  a  crown,  and  are  seen  to 
thin  off  j,jnidluiUy  at  the  edges.  When  of  olil  standing  ibey  fr(H|nenlly 
nndergo  calcifi ration.  Mierosoopically  they  an;  conijioeod  of  lauiellated 
and  well-fomit'd  fibrous  tissiii^,  ami  ai-o  dcscril^  as  lamellar  or  conieal 
fibronias.  Sometimett  they  are  adherent  to  the  parietal  peritoneum,  just 
fi  the  milk-spots  on  the  ^uiTnce  of  the  heart  arc  occasionally  united  by  an 
organiseit  tibrmis  tAg  to  the  ]>arietu.l  perjcardiuin.  But  Diore  often,  like 
the  canliiic  mifk-Hjiotjf,  tlwy  are  ftce. 

Chronic  venous  engorgement  nf  the  spleen,  such  a»  is  often  aeen 
rcenhing  from  obstructive  heart  or  lung  diiiease,  does  not  give  rise  to 
any  noticeable  enlaj'gement  of  the  organ,  as  might  naturally  pcrhajis  l>c 
expect^!.  The  spleen  in  hani,  Hnn,  of  ii  <leop  re^l  or  purple  colnnr, 
iind  hIhiui  the  norniul  sizy  or  slightly  enlarged.  The  capsule  is  penrrnllj' 
somewhat  thickened,  there  is  usually  an  increaJie  nf  the  interstitial 
supporting  tiwue — interetitial  splenitis — and  the  venous  sinuses  are 
dil»t<vl.  In  56  case*  of  nutmeg  liver,  all  from  un  ram  plicated  cases  of 
non-infective  hc«rt  diseane,  I>i-.  Ketynack  found  the  Jtvprngi^  weight  vl 
the  spleen  to  be  "31!  or..  ;  whilst  in  K4  raaes  of  cirrhoBiR,  S3  heing  males 
and  SI  females,  the  average  weight  of  the  upleeii  was — males  14 "25  oz.. 
females  IVfitl  o7.,  or  for  both  sexes  together  12"1*3  oz.  In  throuilxwiH 
of  the  splenic  vein  the  organ  is  greatly  increaatni  in  size.  I  h:ive  seen  it 
weigh  36  DZ. 

In  portal  eirrhows  nf  the  liver  the  spleen  is  generally  but  by  no 
niwuis  c*>n!itanlly  heavier  than  nomial.  In  147  cases  of  cirrhosis,  of 
which  73  were  fatal  from  the  direct  effecta  of  the  diswwe.  the  remaining 
74  dying  from  independent  causes,  the  average  weight  of  the  spleen  waa 
10  nx-;  taking  the  normal  weight  us  7  oz.,  this  shews  an  incre.tse 
of  3  oz.  In  the  73  aises  of  fitted  cirrhosis  the  average  weight  of  the 
spleen  was  \\h  oz..  and  in  the  74  cases  fatal  from  independent  causes 
9  oz. ;  so  that  the  spleen  is  heavier  in  cascB*  of  active  cirrhosis   than 
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whcTi  tim  conrlinoii  is  latent  There  did  not  appear  to  be  any  uotuUQt 
reliition  iKtvreen  tho  weight  of  the  spleen  iind  that  of  the  liver.  l>r 
Price,  huwover,  in  an  mmlysis  of  crsos  of  cirrhosis,  found  large  liven 
nm)  large  spleens  ftsaocinteii  togeiher. 

In  eirrhosia  of  the  liver — in  addition  to  mechanical  vonoiiK  olwtriiclion. 
which,  aa  shewn  by  gwws  of  backward  prcssiu'e  due  to  cardiiu;  or  piilmnn>Lr> 
di&eaae,  is  not  o£  it««U  sutSctent  to  give  riae  to  splenic  enUrgement — 
Ihcrc  is  frequently  a  toxic  condition  of  the  blood.  To  this  Utt«r  fuchir 
the  splenic  enhir^-ment  in  cirrhosis  is  prolmbly  largely  due.  for  it  k 
most  uiiirUed  in  thi-  early  sta^iis  of  cirrhuais  before  the  portal  obstniulid 
has  becoiQfl  vmy  excessive.  It  would  appear  more  prGbabK>,  theref* 
that  the  8p]eiiic  cnbirgement  in  jjort-i!  cirrhosis  is  duo  to  u>xin«  setting 
up  hypcrpU'usiit  and  inHammatory  softening  of  the  organ,  so  that  it 
rejutily  boeomcH  ovBr-didttindeil  with  VdiMHi  tis  the  ru&ult  uf  hackiratd 
prcsstirt*.  In  favour  of  this  is  the  olwervation  that  when  any  toxic  or 
infective  condition  be  added  to  mechanical  congestion,  the  organ  enlarge* 
ami  becomes  si>ftened.  This  is  well  men  in  infective  endocarditis,  to 
which  thit  ditHueiit  enlarged  londiticn  of  the  organ  coninw«ta  witli  the 
enniiac  spleen  already  doseribod  us  resulting  from  high  reuotu  preasnne 
.-done. 

Haemorrhag'es. — In  an  examination  of  130  still-lMirn  chi)di-en.  Dr. 
H.  Spoiicer  found  i\  large  number  of  visceral  hHcmorrbugos  in  vHrioa* 
organs,  due  apparently  to  damage  received  during  delivery.  The  s)>lccii 
shewed  haemorrhages  in  three  cases  only  :  which  is  porha]is  accotmted 
for  by  the  small  size,  mobility,  and  extensibility  of  the  organ.  In  lat*r 
life,  injuries  may  give  rise  to  haemorrhages  into  the  subfttanoe  of  the 
nrgan.  Smidl  hueciorrhages  into  the  pulp  of  the  organ  lire  commonlv 
^cn  in  hactoria)  infection.  Occasionally  large  haemorrhages  are  fmmd 
either  into  the  flubst?tnce  or  under  the  capsule  of  the  fl]>leen.  It  may  lie 
very  diflicult  to  (Iftt«rmini^  the  caut^^  ;  infective  oml»oliMn  ithould  always 
be  looked  for  ;  possibly  arteriosclerosis  may,  as  in  cerebral  haemorrhage, 
he  the  responsible  factor.  I  have  seen  a  very  lai'ge  haemorrhage  under 
the  ca|Kiuhi  of  the  H|ilri'n  in  an  old  ninri  with  cxtniniu  arturiiMclemHis; 
the  uii-set  of  aympLoniK  wan  Hudden,  and — like  giancruatic  haeniurrbagn — 
suggested  perforative  |)eritonitie. 

Infarcts. — Clinically,  infarcts  of  the  spleen  manifest  themselvoB  by 
pain  and  tenderness  in  the  splenic  region,  chieHy  due  to  the  accompan}'- 
itig  local  peritonitis  and  imibiting  pleuritic  |kui),  by  Mime  eidai-genieiit 
of  the  organ,  and  bv  a  friction  nib.  (3uca*^ionjdly  there  nuiy  \tv  suddun 
and  severe  pain,  presumably  at  the  time  that  the  emboitu  becomes 
impoctcxl  in  the  vosaol ;  thu  tcm[>eraturt;  is  subHuqufntly  raised. 

Cauifs  of  lufarctioR, — Fragments  of  lilood-cloi  or  vegetations  dislodged 
from  the  valves  or  endocardium  of  the  heart  are  the  most  fi-ei^uont  source 
of  embolism  of  thtt  splenic  artery.  The  same  result  may  follow  detach- 
ment of  particles  of  calcai-eoiu  material  aet  free  from  sderoeed  valm 
ur  from  atrheromatous  patches  in  the  aortA. 

Tlieae  emboli  are  divisible  into  two  kinds — (i.)  infective,  ih'»»e  which 


contiun  pyogonetic  iiiicra*orgaiiittnus  such  ob  ore  pi-OMni  in  cacea  of 
infective  endocAn litis  or,  much  more  rarely,  in  infective  arteritis.  Such 
cmlioti  give  rise  to  sitppurating  infarcts,  ami  the  process  is  eftseniially 
ibe  snme  hs  that  of  n  pyiwinic  abscess  in  tht*  organ;  (ii.)  simple  ur  noii- 
Jnfectivtf  emboli  which  give  rise  niech«iiically  to  anaemia,  necrosis,  and 
tho  changes  of  a  simple  infarction. 

Besides  embolism  there  are  other  forma  of  interference  witli  the 
circnbtion  which  may  result  in  the  production  of  an  infarct.  Thrwmb^isiB 
in  the  branchtw  of  the  .splenic  arterj'  miiy  h»ve  this  effect,  »a  is  cutrinionly 
seen  in  the  gri-atly  cnljuj^eil  Rplci-ns  of  Itiukiu'iuiiL,  Kuiiititiiuef)  in  enteric 
fever,  and  in  rare  inKlunces  in  [wlytylluemia  with  cyanoaia  (liutchison  and 
Sliller).  Occasionally  thrombosis  of  the  trunk  of  the  splenic  vein  iniiy  give 
rise  to  multiple  infarrlH.  In  tu-o  inHtancos  thiit  htive  conic  under  my 
otrn  obfier^'atioii,  the  resulting  infaruU  Itave  been  JLiioemie  and  not 
baemon-bMgic  It  might,  perhaps,  hnvc  iiiiturally  been  expected  that 
compleu;  thrombosia  of  the  splenic  vein  would  have  lc<i  to  a  haemor- 
rhaj^ic  infarct,  iw  in  Littcn's  experiment  of  ligntiu'c  of  the  renal  vein. 

Morbi'i  Auod^m'j  of  a  Sj}kriie  Infurci. — Tiie  terminal  branebeK  of  the 
splenic  artery  do  not  amtetomose  with  each  other  except  by  capillariett ; 
each  of  tliem  HUpplies  exclusively  a  definite  are:i  of  the  spleen,  they  are 
tbereforo  callerl  end -arteries.  When  one  of  these  terminal  branches  hiis 
l>een  recently  blocked  by  a  simple  non-infeciive  embolus,  the  area  of  tho 
spli-eii  snppHwl  by  it  becomes  anaemic,  .-ind  tlip  condition  is  a  white  or 
aniieniio  infarct.  Tlii»  is  what  is  commonly  seen  in  the  spleen ;  hut 
occAsionally  this  conditirm  of  anaemia  Ifccomr^  succeeded  by  one  in 
which  the  area  is  full  of  blood,  «  red  or  hacmorrbajric  infarct.  The 
flffecteil  area  is  roughly  conical,  the  apex  being  tj.ivvmtl«  the  hilimi 
of  the  organ,  and  corresponding  to  the  oct'ltideil  artery,  and  the  huse 
towards  the  c<i|>SDle.  A  thin  area  of  healthy  splenic  tisKue  can  usually, 
however,  be  seen  immediately  under  the  capsule  which,  together  with 
tbo  capsule  itself,  is  nourii?licd  by  the  capsuLir  arteries  of  the  organ. 

The  aiiaemtn  is  aneccedud  by  (.'<Kigii1ation  necnwis ;  the  aireetcd  area 
)fecMme«  sumuwhaL  swollen  or  infarcuid,  [irojeirts  slightly  above  the 
surruiinding  surface  of  the  ovgnii,  and  is  of  a  didt  white  colour.  If  a 
recent  white  infarct  is  compared  with  the  whitish-yollow  sciir  left  by  an 
old  infnrct,  it  will  be  seen  that  tlie  cicatrisatiuu  and  contraction  of  ihe 
old  infarct  have  led  to  a  deprcwion  ;  whilst  the  recent  infarct  is  on  a 
level  with  or  even  project-s  above  the  (iurrouniHog  sni-face. 

When  an  anaemic  becomes  a  haemorrhagic  infarct  the  blood  liut 
«li>>t«iHls  the  vessels,  which,  however,  iram  mainutriiion  ftre  luiabln  to 
contain  it,  and  allow  it  to  deluge  the  atfected  area.  This  engorgement 
of  the  veKSels  Coluiheim  reganleil  as  dne  to  a  rpgurgitatinii  of  blood  from 
the  veins  of  the  twljacent  areas,  which,  tuilike  the  urturius,  do  aniutomose. 
Lilten's  experiments,  however,  pointed  strongly  to  the  bhwd  being 
derived  from  the  arteries  running  in  the  ca]>sule  of  the  orgiiii  and  not 
from  tht!  vein.'i. 

Following  on  <-oagtdation  necrosis  and  its  necom|}aiiying  fatty  d^enera* 
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tion,  indammation  is  set  up  around  the  infarction.     Tbis  is  sben-n  br  • 

zone  of  coiigcsiion  in  the  sulistancc  of  ilic  orjEiui,  and  by  local  fwrittrnitit 
on  tlio  surface.  Thii>  intlfininintion  lends  to  an  invii^ion  of  the  jnfvctorl 
Hre«  by  j'ouiig  connLTtive-tiBsue  rt^lls.  phiigocyti«,  and  so  forth  ;  «id  iLe 
prooossefl  of  replac«meni  fibrattit  and  abfiiii*pLiou  of  the  necronMl  tivne 
Uk(^  place  aide  by  aide.  Abitm-ptton  uf  an  :isq>tic  hifurct  is  said  to  be 
due  to  autolysU  or  self-fliffestiun  by  inlnicelluUr  ferments  (prol«aMt) 
liberatad  fnmi  tho  dead  coITb.  In  large  infartto  the  centre  ift  softened 
by  aiitolysiii  whilu  the  nuu-gins  rciiiHin  fitiu  (H.  6.  WcIIa).  Eveiitiuilty  » 
depressed  cicatiix  is  left,  mtb  perhaps  in  the  centre,  if  the  iufarct  ba 
large,  suiuu  mtuiiMuled  caseous  debris,  the  rvmainii  uf  nucrosed  timitt 
which  was  too  ext^sEisive  to  ho  aWirbcHJ.  Occasionally  cnldflcation  cif 
the  L-icalrix  of  the  iufarct  may  occur. 

Tbo  local  peritonitis  may  produce  loose  tags  of  fibrous  tiaauit,  or 
adhc^<iiohA  to  adjacent  or^ns.  to  the  omenta  or  to  tbs  diApbragm. 

When  an  infectivo  ombuhu  lodges  in  the  spleen,  the  fitxt  stages  «r« 
ibe  saoie  as  those  de^ribed  above  for  a  simple  emiMilns ;  ntid  sotneiilDiM 
in  infective  etulucJtrditiK  »  definite  »mi«mic  infarct  may  \xb  seen  before 
the  Kti1>seqiient  acute  inflainmaliou  and  suppnratiou  have  MiperrenMl 
This  soon  ]>asses  into  a  pyaemie  abscess. 

Absoess. — The  softetied  and  often  diffluent  condition  of  tho  splwn 
seen  in  CiiXiUH  of  Imcterial  infsctinii  may  he  deBrribnl  us  n  splenitis,  and 
iR  ill  Kome  degnie  coiufKirablo  to  lymphadenitis.  This  eoiidiliim  of  xXxv. 
Bplfeii.  •ommonly  euen  in  infectious  fevers,  veiy  rarely  indeed  goes  on  to 
ffiippunitiou  in  ihcac  diseiwa. 

One  of  the  mot«t  frequent  eamff  of  splenic  abscesB  is  infective  endo- 
canUtiii.  [n  this  diHuime  the  apltiieii  is  enhirged  and  aoftened,  in  shon. 
in  the  condition  st^en  in  bnctcria)  infection.  When  an  abseesB  occon 
ib  is  the  resiUt  of  embolism  in  the  organ,  giving  rise  first  to  an  infarct 
which,  instead  of  running  tbc  course  of  an  ordinary  infarct,  breaks  dovn, 
anrl  Htippumtcs  by  rejuon  of  the  micro- urganisniit  containiHl  in  ihe 
embolun.  Siiuh  an  infarct  in  the  earliest  stages  umy  be  anaemic  ur  liucmr)r- 
rhngic,  but  softening  and  RUppiinUioii  .soon  !tU)>crvene.  As  the  ivsult 
of  iniion  of  two  or  more  such  suppurating  infarcts  the  whole  spleen  may 
become  converted  into  an  alwcess  cavity. 

In  pyaemia,  abscesses  enibolic  in  ongin.  like  those  in  infective  end^J 
carditis,  an>  often  met  with.  Thus,  in  ■I.IO  cases  of  generaj  pyaeml^^l 
ahsoesaes  were  found  in  the  spleen  in  39  (S.  Paget). 

In  f^lephlobitis  abscesses  may  form  in  the  spleen,  but  this  i»  very 
rare  a^  compared  \nth  splenic  iibscesses  in  general  pyaemia.  Dr.  S. 
Phillips  foinid  three  ahacesses  in  a  spleen  weighing  Sj*  oa. ;  the  8uppunitive> 
phlebitis  of  the  [Kirtid  vein  was  due  to  perforation  of  a  mesenteric 
vein  by  a  bristle.  In  BUppuriitive  pylephlebitis  the  abtioesaef  in  the 
spleen  are  not  necessarily  ahvays  due  to  the  direct  spread  of  the  inflam- 
raatury  process  along  the  splenic  vein,  but  may  he  due  to  genenil 
pyaemia. 

Suppuration  in  the  spleen  has,  in  mre  instances,  occnrrerl  in  enteric 


fevet ;  it  has  been  shewn  to  be  duo  to  tba  activity  of  the  typhoid  btuHUuft, 
bnt  may  W  <iue  to  secondftry  infection  with  oilier  micro-organifiins. 
Iiiffircu,  B4  mentioned  above,  are  found  very  occasionally  in  typhoid 
fever ;  they  miiy  slough,  and  thiis  give  riw  to  an  al«cflss.  Splenic 
abec^ea  may  occur  in  nia]anH  Ffom  sccoTidary  infection  b}'  pyogenetic 
micro-organiaras. 

Extension  of  inflammation  fixtm  adjao<>nl  part*  uciiall)'  only  Rets  up 
peritonitis  on  the  surface  of  the  spleen ;  but  a  perforating  ulcer  in  the 
Htfjnuich  or  colon  may  penetrate  the  spleen,  and  give  ritte  to  suppuration 
in  the  organ.  Hydatid  cysls  of  the  Hploen  are  rait'  :  if  Kuppiimtion 
occurred  in  a  cyal  embedded  in  the  organ  ii  would  closely  resemble  a 
apleaic  abscess.  A  softening  gumma,  and  perhaps  actinomycosis,  may  give 
riso  to  tbo  appearances  of  an  abscess  in  the  spleen. 

Injury  has  Wen  the  only  discovenihle  antewidenl  of  i«>me  splenic 
abscesses;  it  prohablv  acts  by  rodueiiig  the  i-esistiiig  power  of  the  organ, 
and  so  giving  free  ploy  to  any  pyogcnetic  niii::rD-organisniK  present.  A 
number  of  cases  have  been  <le«cribed  in  which  no  dctinite  cauiw  for  spleittc 
tibscess  was  forthcoming ;  some  of  tliesc  lyist-s  were  probably  pyneniic 
JUtd  embolic  in  origin,  and  ac-'onthiry  co  suppuration  elsewhere.  Thus, 
like  cerebral  alwoess,  suppuraiion  in  the  spleen  may  he  wcondnry  to 
inflammation  and  suppuration  in  the  thorax. 

Smtj^lt>m:^. — 111  most  cases  supptuTition  is  found  in  the  spleen  as  a 
romplit^tion  of  some  other  (lisease.  e*p&«Hn.Ily  of  infective  eiulfiranlilis. 
When  abacesit  in  the  spleen  k  not  suborrlitmte  to  some  other  diseaae  the 
aymptoms  are  those  of  fever  with  local  perittmitis,  ami  unlargemeni  and 
tandemess  of  the  organ.  The  al^cess  may  burst  into  the  peritoneal 
it»vily,  the  hollow  viscera,  the  pleura,  or  the  lung.  Small  absresses  in 
the  Hiitismnco  of  the  spleen  may  be  latent. 

77(f  treatinrut  in  mirgical. 

Tuberculosis.  —  In  fjattudlsfd  luhrrralo^s  the  n\)\efn  almost  always 
sbew«  milL-in,"  tubercles.  They  aie  much  more  evident  on  the  capsule  than 
in  the  8ul)stance  of  the  organ,  where  there  is,  moreover,  some  dilficulty  of 
distingituthing  them  by  the  naked  eye  from  Malpighian  Ivoilies.  Oti  the 
siirfaoc  thi-y  jipiiear  as  grry,  nirely  as  yylhiw  ^KJiuts  ;  ocaisionallv  they 
may  set  up  locial  poritonitiK,  and  nmy  even  give  l"ii*q  to  the  form.Htion  of 
a  fibrinous  membrane  on  the  surface  of  the  organ.  In  generalised  tuber- 
culosis the  spleen  is  enlarged  nnil  soft  ;  when  of  rather  older  date,  the 
tubercles  may  caseate  while  still  rcmoioiDg  discrete. 

Clumk  Tufyrcidoris. — Large  caseous  masses,  though  common  in  the 
irpleens  of  animals,  are  by  no  means  common  in  man  :  when  th'ry  do 
occur,  they  are  more  often  met  with  in  children  than  in  adiilis.  Tuber- 
ctdous  f*>ci.  however,  grow  niorf  rwulily  in  the  spleen  than  in  th«;  liver. 
Large,  mund,  rsiseiins  ma**e.s,  with  some  smidler  miliary  tubercle*  near 
them,  are  cmVic<lded  in  the  splt'cn  HulwilafifL',  against  "'Inch  they  shew  up 
in  a  striking  manner.  After  a  time  they  soften  down  in  the  centre,  and 
can  then  be  recognised  at  once.  Caseating  tul>erculotw  tiiatcrial,  before 
it  hiis  softened  dnwn,  cuts  with  a  tirm  section,  and  to  the  nakbd  eye  SO 


closely  rfseiiiblcs  the  "  h;ird-bake "  b]iI«oii  of  chronic  or  hard  lymphn- 
i]enoin»  that  a  niicroacopic  examination  may  be?  recjtui'cd  to  distingniili 
liet.weoii  them.  The  caseoiis  masses  aw  not.  as  a  nile,  MirnmnHod  by 
Abrutifl  tiii^nti  ;  )mt  in  ca£eti  ni  exceptional  chronicity  the  «i[)leeii  nuy  he 
cxtcDsively  fibrosed,  and  so  pigmentiMi  aa  to  resemble  lyrnphadenomft. 
Ciilcilication  may  c»cciir  in  the  caseou*  tuberculous  piitches. 

In  jtriiiuirt/  vmsinrf  tuhrrr.iiliisis  the  spletni  is  gi'eritly  enbirged  and  more 
exloiisively  tuberciilmii:*  titan  iiiiy  nlhur  orgun  in  the  IwJy.  Tlie  tiihrr- 
culoua  lesions  may  be  (i.^  miliary,  (ii.)  necrotic  and  haemorrhagic  or 
(tii.)  tibio.C8*eous.  the  commooer  Jorm.  which  reaemUw  multiple  new- 
growths  or  infarcts. 

Cliniodly,  the  enlarged  ttpleen  may  be  the  only  organ  affortail  ind 
presetLt  ah  a  notable  nWloniinal  tumour,  or  the  liver  may  also  he  en)ai;g«il, 
or  the  splooii,  liver,  hjhI  lymphatic  glands  may  all  l>e  palpably  enbu^wL 
In  »  feiv  of  iho  nine  cases  cullcctcd  by  Collet  and  Gallavanliu  there  was 
polycytliaemitt  wiih  or  \rithout  cynntwi*.  In  n  case  with  a  rod  count  of 
S,200,000  there  was  no  cyanosis  (Moutjird-Martin  ami  Lefiis).  Clinically, 
primary  massive  tubereulosiii  of  the  spleen  may  closely  rosomhlo  chronic 
Bplcriiv  anaemia  of  adult*,  and  in  rare  cases  chronic  polycythaomia  with 
cy:inoais  and  enlargeil  spleen.  Injeetiou  with  tulwrculiti  would  jusiflt  in 
The  diii^ionis.     ftplenectfimy  has  given  gutNl  resulltt  in  nome  cases. 

Syphilis. — .-f'/jfilffil  S f/ fiUii is. ^hnritig  the  exantbi^ni  the  spleen  in 
often  found  to  be  eulai-ged;  this  may  be  associated  with  juiaemta  and 
fever. 

Tn  the  tertiary  stage  gumma  is  rarely  mot  with ;  I*rof.  Still  ha*  only 
been  able  to  cnllecl  twenlv  reeonlwl  eases.  When  pre«cnL,  they  may 
reach  a  very  large  size ;  rlius,  in  u  aifio  reeoi-ded  by  Prof.  Del^pino  ami 
Dr.  Sifiley,  one-third  of  the  spleen,  which,  though  it  was  not  lardaceous 
weighed  3S  oz.,  was  occupied  by  a  large  gumma :  numerous  smaller 
gunmias  were  present,  aud  tlierc  whs  general  tibrtwis  of  the  orgiuu  Over 
n  gumma  ca[Ku1iti»  and  adhesions  to  the  diaphragm  and  adjacent  [nrt« 
are  found,  especially  if  it  impinges  on  ilie  surface.  Apart  from  gummas, 
capsulitis  ami  cicairiccB  are  often  found  in  the  bodice  of  syphilitic  subjocu. 

As  a  consequence  of  s^'philis  lardaccous  change  in  the  spleen  oft«n 
results. 

Tn  nmffrnUnl  .ivpliiiis  the  spleen  is  generally  onlargeH,  and  firmer  than 
normal  ;  f;ometimofi  the  Rplenic  enlargement  is  excesrive,  and  may  be 
associated  with  hepatic  enlargement.  Dr.  Geo,  who  first  drew  att«ntion 
to  this  furm  of  splenomegaly,  found  enlargement  iti  uae-fourth  of  all  cjuea 
of  hi'redititry  Byphilis,  but,  recent  wtimalcs  are  *:oii»iiilerab1y  higher  (SitU 
45  per  cent,  Coleott  Fox  ami  Rill  4S  jwir  cent,  Marfan  50  |ier  rent,  and 
CoutU  63  jwr  cent).  Here<litary  syphilis  is  probably  the  commouesi  cntu^ 
of  infantile  si»lenoroegaly  :  thus,  in  40  infants,  under  two  yeui's  Of  age, 
with  splenomegaly  there  wa.^  a  sypliilttic  taint  in  31  or  77*.'»  |>er  cent 
(Marfan) ;  in  348  children,  under  twelve  years  of  age,  tvith  sptenomeKaly 
syphilis  was  present  in  147,  or  V2  2  per  cent  (Carpenter).  Agcording 
to  Ilirch-Uirschfeld,  Lower,  Uiiger,  and  Parrot  the  spleen  in  syphilitic 
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infanifl  weigtu  30  to  %%  grams  (1  to  1}  oz.)  instead  of  the  nonnni 
9  gmtns  (2}  dming).  Imt  mpitUy  diminiBhes  in  si'm,  ftnil  at  the  forty-fiflli 

day  nf  life  weiglii^  nlxiiit  '21  grntnH  {'*  ilniniK).  Stnietiinillv,  tlitiru  is  con- 
siderable coiigeRiioii  at  first;  Inter  "myrloid  trniiRforniation,"  as  shewn 
by  the  presence  of  nucleated  red  blood-corpuscles  and  myelocytes,  is 
dtwcrilied  fPiiris  lind  Salomon).  Kvjdence  of  haemolyms  wna  fouiiH 
by  Policr.  Kvriitiially  there  U  <Jifi"<iBe  fibmsis,  which  iimy  lend  to 
atrophy. 

Lnrdaccoufl  disetise  nmy  occur  as  in  acquired  syphilis,  (iuninifts 
appear  tu  b«  very  rare,  rarer  peHmps  than  ju  usually  tliouyht ;  I'rof. 
Still  wiu  only  jible  Ui  collect  six  eiisos  in  children.  Of  these,  four 
occurred  in  lute  Iiereditary  syphilis  botM-een  the  ogea  of  six  and  eleven 
yenrs,  iLiid  the  other  two  in  enrly  infancy.  In  four  of  the  ouies  there 
were  gummas  in  the  liver,  am]  in  a  fifth  in  the  kidney.  In  none  of 
the  cases  was  there  a  solitary  ^nmraa  in  the  spleen  ;  usnally  they  were 
nuinerniLs,  and  in  three  niilinry. 

Rickets.  It  iii  gcnr^mlly  recognised  that  rickety  children  x^y  have  » 
palpable  spleen,  but  the  importance  of  rickeius  m  a  cause  of  splenomegaly 
hu  been  rather  variously  estimated.  Dr.  Hutchison  estimates  tb»t  the 
feplecn  is  not  Rpi»-e<:iably  enlftrged  in  more  than  5  per  cent  of  rickets,  and 
Drs.  Cowan  and  M'C'lurp  fnnnd  the  spleen  enliirgeil  in  17  or  4'07  \w\ 
i-ent  of  417  ciiRCs  (»f  rickotii.  Ih-.  C'olcott  Fox  and  Dr.  Ball  cslinuited 
that  the  spleen  might  be  enlurgetl  in  perhjips  25  per  cent  of  the  cases  of 
rickets.  It  is,  however,  probable  that  rickets  does  not  itself  give  rise  to 
splenomegaly,  but  that  some  julHitional  and  commonly  r<>nd>incd  factor. 
snch  aa  a^'philis  or  other  infection  oflon  intestinal  in  origin,  is  the  causal 
agents  The  enlargeniLMil  may  in  Komo  catiee  )>o  appai'ent  rather  than  real, 
and  due  to  downward  dispUcement  of  the  organ  as  the  result  of  rickety 
defoimity  of  the  thoriix.     The  spleen  may  shew  some  librosi.'*. 

Lardaceous  Disease. — The  s]>lei'n  !4LH<nis  to  Im  thi'  organ  mci^t  fre- 
(]Ut?ntty  lUtackfd  ;  the  combined  stiitistics  of  Bii-ch-Hirschfeld,  Loomis. 
Dickinson.  (KKMlhart.  and  Turner  give  795  cases  of  lanlaceoiiH  <lisea!Ne,  in 
which  the  spleen  was  affected  .')S5  times,  the  kidneys  .'iSO  times,  Jind  the 
liver  387  times.     Lanlaccous  disease  attacks  the  spleen  in  two  ways : — 

(i. )  The  "  sitgo  "  spleen  ;  the  aipillaries  of  the  Miilpighian  IhkUcs  are 
the  parts  affected,  the  nrteriolc  in  the  centre  of  the  corpuscle  Wing  as  a 
rule  healthy.  The  M-'dpiehiiui  Ivodies  are  enlarged  to  thi-eo  or  four  times 
their  normal  sizt;,  and,  Wing  translucent,  to  the  naked  eye  rc.<«cmble 
grains  of  sago.  The  pulp  and  the  lymphoid  cells  are  unaffected.  The 
sago  spleen  is  firm,  -somewhat  amiemic.  and  incrca.sed  in  size. 

(ii.)  The  dilTuiH',  waxy  spleen,  uniformly  lanlacoous  or  liacony  spleen. 
This  is  much  less  common  than  the  sago  spleen.  The  chief  changes  are 
in  the  walls  of  the  blood  sinuses,  which  become  much  thickened  and 
swollen.  The  lining  endothelium  is  not  affected.  'ITie  sniall  arturics  are 
affeetod,  bul  th«>  traberuhie  renntiri  unikttacknl.  The  Malpighian  boilies 
are  nimffected.  or  affect<-d  but  rarely ;  they  may  be  present,  but  more 
often   they  have  disappeai-ed.      The  splenic   pulp  becomes  Inrdaccous 


seoondaiily.     The  ditTuse,  waxy  upleen  u  enliu-ged,  and  is  hnTivr  Uuo 
the  an^o  Vfiriety  ;  it  Is  resiscani,  tind  preaenu  a  dr}*  surfiK'e  un  sectioo. 

Cysts. — liydaii'/.—ThQ  spleoii  is  but  seldom  occupiwl  by  hr<btud 
cysts  ;  acocirding  to  Tlioinas,  in  only  '2  per  cent  of  casefl  at  liytUui! 
dtseoAc.  Ill  -t.*)  cases  it  vrnA  ihv  only  muI  of  echino«occu&  cy«t«,  Aiid  in 
43  other  cadoii  colloctfid  by  him  other  organs,  in  37  cases  the  liver,  rcre 
also  infected.  In  half  the  cases  of  hydatid  diMitse  of  tlie  spirit  no 
symptoms  were  noticed,  mid  the  cy»)t  n-n»  unly  diw^ivered  aft«r  dt»Uh. 
The  conti'HCled  remains  of  HjHinianoiitUily  cnrud  hydiitiil  cyntji  oi'h  aome- 
titnt's  found. 

.Von-yuKUfiVu;  qjsis  of  various  kinds  occur,  1mt  none  of  them  are  cotDmoo. 
IV'rnioid  cynU  are  no  rare  as  M  ht>  pathriluj^ind  <nu'i(u)itic« ;  one  is  bricly 
nKMitioiKid  by  Anilral.  It  iit  potudblu  thut  wheu  an  uvariun  emln-yonu 
ruptures  and  multiplu  iniphinCAliaQ -cysts  an£«  on  the  peritonoum  that 
the  spleen  might  thus  be  affected.  Of  the  various  forms  of  cyAts 
descrlbe<l  in  the  spleen  some  arc  quite  small,  mny  be  multiple,  and  hare 
serous  contents  ;  in  a  i'ev  iiiatancea  snutW  icvom  cysu  have  boeti  f<><ui<i  in 
lardiiceoua  spleens.  Seraus  cysts  niay  be  due  to  lyniphuLic  olialriiirUun, 
to  changes  iu  lymphangiommt,  or  to  infolding  of  the  perituiieid  ciidi*- 
iheliura,  either  before  or  after  birth.  Larger  cyst*  may  be  aeroui, 
ecro-saagiiineou3,  or  sanguineous ;  the  cyst  is  unilocular  as  a  nile,  bu 
K.  Thornton  removed  a  niultilocniiir  cyst  containing  30  oz.  of  blood- 
lil^iriod  fluiil  and  :i  large  (|iiantity  of  clmleKterin.  The  iifiiia]  exjilanation 
given  for  the  sero-sanguineous  or  aangitincous  oy^ts  is  traumatic  baemor- 
rhagc  either  into  the  caiMiile  or  into  the  substance  of  the  ftpleen.  The 
cysts  reay  not  be  noticed  until  long  after  the  injury  presumably  responBiMe 
for  the  hacmorrbage  ;  thus,  in  Uredt<'s  citse  ten  years  elapsed  between  tlic 
injury  anr)  the  iip»ration.  It  is  said  that  in  Arabs  haemurrltagtc  cysbi. 
due  to  ruptures  reiitricted  by  surruiindiiig  perisplenic  adhesions,  are  not 
uncommon  (Brimswig-le-Bibin).  (Jross  injurj',  however,  is  not  the  only 
cause  of  HjitigiiiriieDit.s  cyst^-*,  jiitiltably  iiri<inu[  cliKt^iiHc  may  give  rise  to 
spleuic  liaoimirrhiigu.  In  Powim-s's  ."J I  i^lscs  there  were  '2'>i  femideq,  of 
trhoni  17  were  iu  the  menstrual  [>otio(i  of  life,  anJ  he  eonctudes  thjX 
child-birth  and  menstruation  favour  the  formation  of  these  cysts.  I'illiet 
thought  that  degenerative  changes  in  nacvi  might  give  rise  to  cyiu. 
Sanguineous  cysts  ai*e  \qh»  rare  thiio  the  serous  variety  :  Bryan  eoHcctwl 
23  examples  of  sanguineous  and  1)  of  serous  cysts. 

The  cyst  may  contain  large  (|uantities,  even  20  pints,  of  recent  or 
old  blood,  and  by  pressure  give  rise  to  dyspepsia  and  conatipation.  There 
may  be  sudden  exacerbations  with  incretkse  in  the  size  of  the  cyst,  prob- 
ably from  fresh  haemorrhage :  these  attacks  may  be  induced  by  very  slight 
causes.  The  cysts  commonly  tiet  up  some  load  pori^>nitis  with  the  pro- 
duction of  perisplenic  adheAions.  Kupture  iiii<ri  the  ]>eritAneal  cavity  may 
occur.  Diagnosis  is  ditticult  on  account  of  the  rarity  of  Che  condition ; 
a  hiHtory  of  injury  U  important,  though  this  may  also  prece«le  the 
otifiet  of  a  jNiiDcreJitic  cyst.  Other  conditions  which  may  resemble  it  ore 
an  enlarged  oi-  wandering  8])]eGii,  and  hydatid,  omental,  or  ovarian  ^^yaiai 
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Tbu  difltinctiw)  from  hydronephrosis  and  liu^e  cyata  of  \he  left  kiilnoy 
depends  on  tho  alwence  of  colon  resonance  in  front  of  renal  tumours,  luid 
on  the  absence  of  o[her  characteristics  of  hydronephrodc  cnlArgemcnt^. 
The  cyi^t  filiould  not  be  tapped,  Jis  thi&  procedure  is  not  free  from  ri^sk, 
hui  the  ab<)omen  nhoiild  be  opened  and  the  cyst  inciaed  and  drained,  or 
the  spleen  removed,  as  mny  Be(.-m  moat  desirable. 

New  Growth,  NonMall^nant. — Atumtm$  are  very  rare.  A  few 
caverimiifi  siijpnmas  luive  \»-v\\  described ;  they  nuiy  undergo  fibrous 
duuige  (Lidursch).  .Small  niiilli[)1i!  iuigiunuiH  in  thv  spleen,  giving  tho 
orgui  the  appeiimnco  of  a  j^mniilar  kidney  with  cysts,  were  found  in  a 
CAse  with  numeroiw  jingiomas  eUewherc  in  the  bo<ly,  one  in  the  spinal 
canal  liuvin;^  lieconie  iuirconuittius  (l-]4.tvic  »nd  Tolul).  In  soini;  iu»tum-(s> 
iu  which  the  spleen  is  occupied  by  an  nngiimmtouH  growth  in  ciiiiiintui 
with  other  organs,  it  may  ^>e  difficult  to  be  sure  whether  the  growth 
should  be  classitied  as  a  simple  angioma  or  as  an  angiosarcoma.  As 
already  iiicmiono<l,  some  cysts  of  the  spleen  have  been  thought  xa.*  be 
due  to  degenerative  cIi;iiigt-'8  iti  angicnnns.  A  few  isoliiicd  e-vample»  of 
L'fm/jfiiiNtfiviiut  hiive  been  reeoi"ded. 

Kall^ant  Growths. — J'rimary. — Although  a  goo<l  many  of  the  cases 
described  as  primiuy  carcinoma  of  the  spleen  wore  in  reality  examplc^t  of 
the  form  of  chronic  splenic  anaemia  of  adults  originally  described  by 
Gaucher  as  Vrfitlu'Unmf.  primitif  ile  in  rale,  and  now  recognised  fts  a  distinct 
variety  of  rhronic  splenic  an.'ieniis  {rhe  (iauclier  typft,  Ilrill),  there  is  no 
doubt  that   primary  m^dignant   disenitn  in   the   form  of  fiarcnma,  angir)- 

onm,  or  endothelioma  does  arise  in  the  spleen.  Picou  and 
mond  descrilwd  a  primary  cai-cinomii  of  the  s|)lcon,  for  which  they 
ailopted  Birch-Hirachfeld  R  siiggestinn  that  it  was  deri%'ed  from  jmncrcatic 
tells  inctudud  in  the  spleen  in  fuUil  life.  This  hypothesis  provides  a 
reisonable  explanation  of  a  splenic  tumour  thought  to  l)e  a  priraari-  carcin- 
omii,  but  it  winnot  Ik;  said  that  the  occnrrenc*?  of  wich  a  tumour  hiis 
been  eslabli>ihed  ;  Picon  ami  Kaniond'-'i  vhsc  numifcHtly  iHdnngcil  Ui  the 
form  ui  splenic  uiumnuii  nientionu<]  alKivu.  It  must,  huwover,  1n>  admitted 
that  tho  chronic  endothelial  prolifemtion  in  the  Gaucher  form  of  splenic 
anaemia  presents  microscopical  appearances  sii^esting  that  the  benign 
hyperplasia  may  paiis  into  »  Harcouuitous  growth.  Pi-of.  0»lcr  siteaks  of 
tlieite  ca«C8  as  chronic  oiulothelianm,  Stengel  regards  tho  Gaucher  type  of 
chronic  splerdc  anaemia  as  a  neophisui  somewhat  crimpjirable  to  ditTiii^e 
myeloma,  and  Fliuiting  lias  miide  a  careful  study  of  the  relation  between 
the  Gaucher  type  and  primary  sarcoma. 

I*rimary  sarcoma  of  the  spleen  is  rare ;  it  may  le  lymphosarcoma, 
round-celled,  irregular-celled  sarcoma,  angiosarooma,  or  fibrosarconia,  am) 
may  W  haemorrbagic.  The  malignant  nature  of  the  tnnvours  has  been 
<letinitely  shewn  in  several  instances  by  metastases  and  by  iuvasioii  of 
aiijacent  tissues. 

The  clinical  aspect  of  the  cases  consists  mainly  in  tho  presence  <if  a 
Kplenic  tumour ;  if  in'Ogiilarities  can  be  felt  on  the  surface  of  the  i^pleen 
there  is  good  ground  for  deciding  that  it  is  not  chrouJc  splenic  anaemia. 
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which  liHK  oft«ii  1)661)  tlMcnbdd  aa  prim.iry  nutli^iuint  disea^o  of  th*- 
orgau.  JcpsoQ  and  Albert  hare  taljulatod  32  cm<8  fwme  of  which  Kit 
doubtful)  as  primary  Harcnnm  <A  the  spleen  ;  of  these  13  were  Kuliniitt«l 
to  oj>cnLtion,  II  to  Hplnticirtomy,  nml  I  to  enitclBalioii  of  t.lic  growth:  nf 
8  cuxaft  that  HtirviviKl  the  immediate  effects  of  tim  ojieraiion  3  died  from 
recun^nce. 

S^cimUxr^t  ^wths  are  by  no  nieane  fre<iuent  in  tbo  (rpleon,  nnd  vchen 
the  orgjin  is  implicrttcd  it  is  more  often  l»j*  continuity  thiiii  liy  hnfimr 
liifuctioi).  Til  lis,  ill  7'S't  iiiito{isie^  uf  t;)ircimmm  of  Ihe  mtiuitiui  ibv 
spleen  vsa»  the  site  of  eecondnry  growthi^  in  17  cases;  and  iu  2-H  uiws 
of  cnncer  of  the  nteniN  there  vfas  only  one  ease  in  which  a  juicondjirr 
nodule  wa«  found  in  the  spleen  {S.  Paget).  In  677  cases  of  carciooou 
and  sarconiii  at  Guy's  Hospital  the  epleeii  vrm  afft'cted  in  23,  but  in  Ifl  of 
the^e  'J3  the  ftplecii  wan  directly  invaded  from  the  stomach,  {Kutcrciu,  at 
peritoneum,  so  thiit  a  true  metastajsis  occuiTitl  in  7  only  (Taylor). 

Ill  fifty  cases  of  mohuiodc  sarcoma  (piotetl  by  von  Ziemseen  tbe  splren 
coittaifjtirl  secondary  growths  in  thirleuii. 

For  fijiloou  III  tnaiarift,  Iwnjihailanmui,  mplr-nif-  aiutrmut,  and  lr»i>ifmia^ 
the  reader  is  referred  to  the  special  artieles  on  those  subjectA.  ^H 
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LYMPHADKXOMA 

By  Prof  Gborgr  R.  llpniuT,  M.D..  F.B.C.P. 

Synonyms. — Hmiffiiti'g  />w«,«,  Ijpnphadntom,  Adenoid  Jftsfatt  (Southev), 
j-huifiuin  Ivnifthaiiea  [\\'ilkB),  Lymphatic  eacheria  (Munich),  Lymphn. 
ptrniiiM(\'\rr]yow),Lpnp/iimij},  Lymj^OMrwmatosiji,  LymjJiottia  itutltyntim 
r(Billn)tii),  .idfHie  (TmiwfiLwi),  Lymjdiiui^me  (VtAywyct^  Ctititesit  sttnt 
Unr/iiiv-  (BoriBlK),  PsruiUfltnilfitiiir. 


Short  Desciiptlon. —  Lymphadenoma  k  ctMrnctorised  by  a  gcnoral 
aiid  prvgix'ssivo  onIiir>jeniont  of  one  or  more  groups  of  lymphatic  glands 
frequently  iicfompAiiied  by  enlargenieot  of  the  spleen  and  aiiaemwi.  The 
eiihirKL'ment  of  the  lymphatic  glands  is  due  to  the  development  of 
lymphoicl  tiesue  with  a  definite  and  chiinicteristic  structure.  Disseminated 
gi'owth*  may  arise  in  various  organs,  hut  more  especially  in  the  t^pleeii, 
hvcr,  kidneys,  and  alimcntjiry  canal.  In  the  IiIoikI  the  red  corpiiselcs 
ma)*  he  iliminished  in  ntimber  and  de6ciunt  in  haoiuuglubJn,  and  in  some 


cnsed  there  is  an  inci-easc  in  the  number  of  the  lencocytea  ;  the  ttlood 
rb-tngt's  however,  ivv  not  churactcriatic. 

History. — The  wirliest  tJcscription  of  t-hy  genemi  enlnrgHmonl  n(  tlie 
l3'inphativ  glands,  Lo^oLhor  with  the  praciCuco  of  nodules  in  tho  Hpleen,  «mt 
given  by  Malpigbi  in  IGG9  ;  but  apparently  he  did  not  consider  thst  ch» 
combination  of  these  two  morbid  conditions  constituted  a  dcHnite  di 
Craigie,  in  1H2S,  dotined  thi;  ntiatoraicnl  chnractere  of  liiv  glanrJuUr 
Inrgeraeiit*,  iind  [K)intod  out  how  they  differed  from  those  of  "atrufnloiu 
enlargemont  and  from  those  of  cancer  of  the  glands.     To  Hodgkin  ri^ht] 
belongs  the  cretiit  of  having  (irst  described,  in  1832,  the  mnin  clini 
fi'Atui'Cii  of  the  (liacosc  wliich  novv  bcai-s  his  name.     He  descrilied  xhf 
association  of  the  enlargemc^nt  of  sevend  or  of  many  lymphatic  gtandi 
with  changes  in  the  spleen  aa  an  important  characteristic  of  the  dr 
Velpeaiii,  in  1 R39,  descrilwd  the  enlargement  of  the  lymphatic  glnnd-i  whi 
waa  not  awociated  with  scrofula.     In  I^&G  Sir  Samuel  NVilk*  drew  ati«i 
tion  to  Bom«  gwch  and  to  their  similarity  to  those  doBcrilio'l  hy  Hod^dd 
twenty-fcmr  yarn  liefore.       In  the  same  year  Rmfila  re^xtrded  a 
of  h^p^rtrtqihui  gnntjlUmwiirr.  ifi^jt/niU,  oifhofv  aum  leuf*'mu,  with  an  acooiuit' 
of  the  necropsy,  and  gave  a  dear  description  of  the  charACt«rs  of  tbe 
disease.     In  1S58  Billroth  described  the  structure  of  the  enlarged  gland 
and  Wnnderlich  pii1ili.i'hc4l   2  cases.     'Hie  following  year  further  con 
butiont!  ui  tbo  subjfict  wei-e  iimde  hy  Dr.  Pa^-y  and  l>y  Co«»y.      A'iirhow 
gave  a  short  doacription  of  the  dUcAse  in  1864.     In  1865  Sir  S.  Wilks 
gave  a  further  doficriptiou  of  his  cases  and  of  the  general  charactert  of  the 
malady.     Comil  collected  the  cases  which  had  already  boon  observed, 
and  recorded    '2  othors  with   a  careful  account  of  tbeir  patholoftical 
anatomy.     The  same  year  Trousseau  dovotcd  a  ctiaptcr  in  his  f'litiii/m 
mAluxilr:  bo  n  description  of  the  characters  and  nature  of  the  disease,  to 
which  he  gave  the  name  of  'idr'nie.     In  1866  Wimderlich  gave  tlir  ti 
thorotigfa  account  of  the  diseiwc  in  German.     The  year  following,  Mfdl 
described  7  jMl<|itional  cases  from  Niemeyer's  cUnia     In  1)S70  Miuvhison 
related  the  history^  of  the  symptoms  of  the  malady,  and  gave  the  rcsulu 
of  Bnrdon-Sanderson'ft  microecopical  examination  of  the  diseased  organ!. 
The    disease   was  described  as    pseudo-leukaemia   by   Mosler   in    1878. 
Uodgkin's  di.^eiuo  wur  discussed  at  the  Pathological  Society  of  Ijondon  in 
1 878,  and   a  most  comprehenxivB  aecoiint  of  it  was  given    bv  -"^ir  W. 
Oowers  in   IK7y.     In   1892  Preschfeld   published  a  clinical  lecture  on 
acute   Ilo<lgkin's  disease,  with   oWrvations  upon   the  condition  of  the 
blood,     louring  the  next  tea  years  several  observers  describe)!  cases  in 
which  lymphadenoma  was  aasociat^d  with  tii]icrcuh»tiH.     Sternberg  fnond 
tuberculoeii^  in  8  niit  of  Kt  iLnto{ifiieK  on  ciu<eft  of  Hodgkin's  diseaBC.     This 
iiMociation  suggested  that  lymphadenoma  was  probably  a  form  of  tnbei> 
cnlosis.      Further  investigations,   however,   shewed   that  this   new   wag 
untonaUe.  and  that,  although  the  two  diseases  sometimes  occiu-  together, 
or  lymph itflenomatous  glands  may  bevorac  infect«<l  H*ith  tuliercle  liacilli, 
they  are  nevertheless  perfectly  distinct.     At  the  annual  meeting  of  the 
British  Medical  Association  held  at  Cheltenham  in  1901,  an  important 
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diMUStiion  un  l^'mphiuletiomA  was  u{)en9d  by  I>r.  Michell  CUi-ke,  who 
gAVu  a  comprolioiuiivc  account  of  tbc  dtsi-aso,  itn<l  matiitaiiiud  tbal  tliore 
was  no  satUlHctoiy  evidi-nco  that  lymphjidenoiuft  whs  h  lyinjilwtit;  tuliur- 
eulocu.  In  1902  a  disciLSiion  on  "  lymphadenotim  in  its  relation  to 
taberculoeis "  look  pinoc  at  a  meeting  of  the  I'tithologicul  Society  of 
London,  as  a  contribution  to  which  Ur.  F.  AV.  Andrewc)*  gave  a  eomjH*- 
hensive  account  of  the  minute  structure  of  the  glands  in  lympbadunonia. 
The  same  year  Reed  aime  to  the  r;t>acli»ion  that  Hodgkin's  disease  is 
a  distinct  clinical  and  pathological  entity,  ibo  growch  presenting  special 
histological  fwitnres  which  aro  fharacteriBtic  of  ibu  disease,  the  cause  of 
which  is  iia  yet  nn(li«w>vere<l. 

E!tloIogy.— Our  knowledge  of  the  etiology  of  lyia|>hailtinoma  is  rery 
scanty.  Of  the  immediate  causes  we  know  nothing  delinit*  as  yoL  By 
some  physicians  it  is  siippowfl  to  be  due  to  »  micro-organism  ;  and  the 
cotirae  of  acuU)  forma  of  the  disease  is  highly  suggestive  of  an  acute 
infective  proecsa.  The  preiHint  state  of  onr  kmiwludgo  of  tliiK  purt  nf  the 
eubjeet  will  be  considcrorl  more  fully  in  dealing  with  the  pathology-  of 
the  disease.  When  we  examine  the  circumetances  in  which  the  diseiu^ 
arisea  we  find  that  in  more  Ujhii  Litir  of  tjie  iveorded  c»ses  none  of  the 
remoter  causes  can  be  iracwl.  Thus,  Sir  W.  Gowei-a  found  ihiit  in  64  out 
of  tI4  esMfl  the  patients  were  in  good  health  up  to  the  beginning  of 
the  di&eaae,  and  no  etiologiciil  factor  could  be  diacovered  to  account 
for  the  onsets  In  some  cases,  however,  there  arc  ceitain  antecedents 
which  appear  to  be  concerned  in  the  event,  and  to  these  I  shall  now 
refer. 

Urrtdiiy. — Evidence  of  direct  transmission  from  parent  to  child  is 
almost  entirely  wanting.  Midler  recorded  one  case  in  which  nil  the 
children  of  a.  father  whi>  suflertid  from  lymphadenoma  were  subject  to 
enlargement  of  the  lymphatic  ^ands.  The  disease  is  not  prone  to  occur 
in  the  more  distant  blooil  relations  of  the  jvttient.  Tiiberculositt  is  the 
only  disease  which  apijears  to  caubw  any  [mx;livity  to  it,  and,  whetht-r 
as  pulmonary  phthisis  or  as  tuborculons  diseiiso  of  the  lymphatic  ^Innds. 
may  be  found  in  ow^  or  more  members  of  the  s)»me  family.  &it  when 
we  consider  the  great  frefjuency  of  tubenndosis  we  cannot  assume  that 
such  cases  are  more  titan  coincidencen. 

Sex. — The  nja]»  sex  is  much  more  liable  to  the  disease  than  the 
female  ;  it  occurs  three  times  as  often  in  men  as  in  women  :  thus,  75  per 
cent  of  Sir  W.  {Jlowers'  cases  were  males,  as  were  also  40  out  of  59  cases 
in  Mr.  .T.  Hutrhiiison's  lnble»i  quoted  by  Pn)f.  Osier. 

A't*. — Althdugh  iMJ  perioil  of  life  i»  ox'cmpt,  it  occurs  most  fit-quently 
in  early  and  late  adult  life,  from  twenty  to  forty  and  from  fifty  to  sixty  ; 
in  middle  life,  from  forty  to  fifty,  it  u  comparatively  uncommon. 

Li^tlittf. — The  disease  'Krcnrs  independently  of  itny  special  local  coo- 
liitiona,  and  there  is  no  evidence  that  any  one  kinvt  of  climate  spt^cially 
iavours  its  occurrence. 

P'rmnal  AnUxfieaU.  —  TuheiTutosis.  —  Tnlierculoiis  disejise  of  the 
l^-mphatic  glands  may  dispose  them  to  a  later  development  of  lymph- 
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adenoma ;  for  in  a  fcv  case*  the  onset  of  the  disease  has  been  prefiededj 

by  "  scrofulous  "  fnliirgeraont  of  the  glands  with  suppuration. 

Sj'jiliilis, — Thio"  eji-se»  are  mniitioiie*^  hy  Sir  M'.  iiowers  in  whirh  then] 
oiisut  of  the  di»ciiue  hul  )je«ii  prucedutl  hy  syphilis,  but  tliu  rulalton  of  tfat 
one  to  the  other  is  doubtful. 

Farturilion. — Ttie  Jisciise  rarely  occurs  during  prcgnikncy,  but  Hererat^ 
caaes  havo  occurrttd  gbortty  aftur  childHirlb,  and  have  run  a  very  aenU) 
cnurst!,   ending  fitully  within  a   few  wouks.      rortiiriiiou   thus  haa 
unfavountblt)  influence  upon  the  }>rogi'css  of  the  disease. 

ITio  onwt  has  somt'timcs  bc-cn  preceded  by  oxi«oaure  to  cold.     lu 
few  iiisiiiiices  wuut  of  food,  excuss  of  nkohol,  over-exurtion,  and  mental^ 
depression  appear  to  have  contributed  somewhat  U»  the  initiation  a(  ihe 
disKise. 

Local  IrrUaii'm. — Trousseau  pointed  out  chat  in  some  cases  the  en- 
largemcnt  of  the  lymphatic  glands  was,  in  the  Snit  pkcc,  due  to  some 
locitl  source  of  irritaiiini  in  the  neighbourhood  of  those  glands  which 
first  liertHno  alfMrtt'd.  Thus,  a  hxsil  glandubir  fudargemfiit,  dua  in 
otorrlioti.-i,  chrnnii;  n;usai  catarrh,  or  a  canons  tooth,  luu  liet-n  follonvd 
by  the  itppeanince  of  the  disfjise  in  other  glands.  In  other  ca&es 
di<<oase  has  been  ]irece<l«d  by  jui  inci-iia.'*<;  in  the  sixe  of  the  respectsv^l 
glaiida  in  iiitlammituun  of  the  pluu-yn.\,  iullammation  of  tlie  lacrynuU 
sac,  and  in  soft  chjmcre.  This  sef|uence  is,  howcvw,  wry  rnro  in  oom- 
parlson  with  the  great  froqiieucy  of  glandular  enlargement  from  local 
infeetion. 

Horbid  Anatomy. — The  most  iniportani  morbid  changes  arc  onl 
nieiil  of  lynijthavic  L;lnrid^  erdurgumcnt  of  the  Mplcun,  ami  the  prenenoe  < 
nodides  of  lyniphailenoid  gi-owih  in  various  organs  o!  the  body. 

Lf/tnphafic  Gl'indA. — The  most  striking  feature  of  the  morbid  anatomy 
of  lymphadcnoma  is  the  cnh»rgemoni  of  the  l}-raphatie  glands,  lu  health 
the  lymphatic  glaiuls  mtiy  be  conveniently  divided  into  primary,  seconc 
ar}',  and  teniary  groups.  Of  those  the  primary  and  8L'conibr\-  are 
alw.^ys  to  be  found,  whereas  tlm  tertiary  glands  are  usually  so  small  that 
they  may  escape  obtscnaciori ;  but  tboy  become  enlarged  in  specialj 
circuiastitnces.  The  inguinal  glands  arc  a  primary  group,  the  poplitc 
are  secunilary  glands.  Dr.  GnllatHl  stales  that  in  the  axilla  there  are 
lertiaiy  glands  which  onlinaHly  mc-asiiro  I  or  !!!  millimetn*s  ijtdv  in 
diamet«r,  but  which  m  woman  during  lactation  l>ccome  tunifiorunty 
enlarged.  They  afterwards  disjipjwar,  as  Mr.  Siilea  has  found,  by 
proirnss  of  falty  involntioa  Thes*'  tertiwy  gUnds  may  also 
erdargeil  if  ('-arcinoina  duvulop  in  the  iiiiuiinm. 

In   lyuiphudcnoma  the  extent  of  the  lymphatic  unlargeinunt  vane 
considerably  in  different  cases.     In  some  it  is  confined  to  a  few  groujis  of 
glan^ls ;  in  others  a  large  number  are  aflccied.     The  primary  lymphatiQ" 
glnnds  aru  the  most  liable  to  l>c  odurged.     The  cervical  glands  are  ntof 
fretpiently  aOected  than  any  otbei's ;    after  these  in  order  of  fri*quency 
come  the  axillary,  tngiuiial,  retro|)eritimeal,  bi-oncfaial,  mcRJiastiiud,  and 
mesenteric  glands.     In  addition  to  these,  smaller  groups  of  the  aeconcUry 
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glandi  are  often  affected  along  with  tlic  priniiiry  git>U])s  witb  vrbicli  they 
art!  connected.  Thus,  wiih  Uie  in^iuil  ttit*  poijliteul  glands,  iitid  with 
the  axilliiry  the  ejiitroehlonr  glandtt  may  \w.  uirticted.  Tertiary  j^landa 
may  also  liecome  affected,  and  thus  Lirye  glands  may  be  found  jdon^  llm 
bne  of  lympimtic  vessels  in  unmim)  situations ;  va,  for  instance,  beneath 
tile  iM^ctoial  muscle.  The  same  act  of  glands  is  usually  affected  on  both 
tides  of  the  ))ody,  but  the  enlargement  may  be  greitter  on  one  i^idc  than 
on  tbv  oiber,  or  may  affect  one  side  only.  A  single  gland  may  become 
AA  Ur^e  Its  a  hen's  egg,  and  a  gnnip  may  re^ich  the  size  uf  a  voooH-nnt. 
Ilie  enlarged  glands  are  oval  in  shape,  ajid  movable  in  the  earlier  st&gee 
of  th«  disease.  Later,  adjacent  glands  become  fiimly  adherent  either  by 
the  direct  extension  of  the  I ympli adenoid  growth  from  one  gland  (o 
another,  or  liy  adhotiive  inHanimiitiun  of  thi'.  4'a|iMule«  of  thi'  glamls  and 
the  surrnumling  tissues,  lliu  cnlargetl  glamlM  may  be  either  hiIl  ur  timi. 
The  consistence  does  not  depend  u]>Dn  their  size,  as  both  large  and  small 
glands  may  be  either  sioft  or  hard.  On  section  the  colour  j.s  a  grej-ish 
white,  with  reil  ii|>oLs  at  tluf  poinLs  where  tlilatcd  vuskuIs  have  been 
severed  l>y  the  knife,  or  where  haumunhjige^  have  Utken  place.  In  some 
cases  in  which  the  glands  are  firm  a  considerable  quantity  of  fibrous  tissue 
can  be  seen  on  section.  Ko  degenerative  change?  are  seen  cxce]>t  when 
necrosis  has  occuitc^I  hs  the  result  of  seeoiidary  infc'etion  of  the  diswiscd 
gkuid  by  the  tubercle  bacillus  or  some  otht;r  micro-organism.  When  the 
cut  fiiuface  of  a  Hoft  gland  is  scraped,  a  juice  is  obuined  which  contains 
lymphocytes,  hu-ger  endothelial  cells  Mhicb  are  often  muitinuclear,  red 
corjxisclcs,  and  spindle -shaiMyl  ccll^  from  the  >valls  of  the  vesacls.  The 
firm  hlii-ous  glands,  when  scrai>L'tl,  yield  little  or  no  juice. 

In  the  neck  the  glands  which  lie  above  the  c]a\nc!e  are  mow!  fre<juently 
afTeded,  and  may  reach  a  large  si/.e.  The  glandi>  alor)g  the  sterno  niastoiil 
muscle,  the  submaxillary,  and  the  subocciiNtal  glands  may  be  diseased. 
Chaius  of  enlai^ed  glauds  way  also  connect  this  group  with  the  axillary 
or  with  the  intrathunieic  group  of  glamls.  Various  seconilary  effects  may 
Iw  prndiicttd  by  enlargonicnl  uf  the  cen'iud  glands  ;  tlir  lar^'nx  may  lie 
piishetl  l<j  one  side,  the  tnic-hea  may  be  narrowed,  the  internal  jugular  vein 
may  l»e  compressed  and  thrombos4.'d,  or  the  recurrent  laryngeal  nerve  may 
tie  involvwl.  The  glaiuU  in  the  axilla  are  frequently  sfTected,  and  may 
reach  a  targe  size.  They  are  guaerally  cularg^  on  both  sides  of  tbe 
Wly,  but  to  a  gnrater  extent  on  otto  side  than  the  other. 

In  the  thorax  the  anterior  mediastinal  glands  are  often  foiuid  enlargwl, 
and  may  form  a  mass  extending  the  whole  length  of  the  pencanlium.  In 
iwme  «wc6  the  growth  extends  into  the  region  uf  the  thymus  or  into  the 
pericardnim.  Both  the  heart  and  the  luft  hnig  may  bu  pushed  out  of 
place  by  the  enlarged  glands.  The  bronchial  glands  often  furm  large 
masses  which  may  compress  the  bronchi  to  a  considerable  extent^  imd  the 
growth  may  extend  into  the  lung  itself.  When  the  glands  of  the  posterior 
nie<liastiniim  are  aU'ected  they  rarely  muse  any  coinprcssioti  of  the  aorta, 
oesophagus,  or  thoracic  duct ;  though  in  some  ca.ses  the  wall  of  the 
ueeophagus  or  even  the  vertebrae  nuiy  1>e  invaded  by  the  gt«wth  uf  the 


glands.     In  the  abdomen  the  glands  most  freqiteutly  affected  u«  tbofv 
which  lio  behind  the  {leritoDcum  along  the  spine.     The  pelvic  glandi  may 
also  lie  enliirged  and  eompress  one  of  the  iirelere.      Sir  W.  llowem  men 
tiniui  oiiu  caiw,  rucoiYicid  liy  BiiiitiK  in  whirli  tim  lumhnr  and  peine  glan<tj* 
together    weighed    eight    [niinds.     The    me-scntonr   glands   are   sehlnt 
jiffected,  and  when  diseased  they  do  not  reach  any  great  size.     In  ontt 
my  ca««fl  there  was  jaundice  hL  the  time  of  rteath  dti6  to  coniprfMii 
of  tiio  cnnitnoii  hile-duct  by  »  nuiw  of  enlargiN]  glande.      Tho  Jngiiir 
glands  arc  enlarged  in  about  50  per  cent  of  the  v.aic&,  and  ofntn  fnr 
lai-ge  niaases  in  the  groin,  compressing  both  vessels  and  nerves  In 
region. 

Min-Qsc'jpiud  Ap^trrancm. — A  normal  lymphatic  gland  consists  of 
lottculiim  upon  which  He  endothelial  wIIb,  the  spaces  of  the  network  bcCii, 
filled  in  by  numt>ers  of  lyiii{>hocyte6.  From  examination  of  ii 
nurahor  of  lymfihatic  ghinds  of  man  and  other  animals.  Dr.  T.  L.  Bantii 
considers  that,  the  elements  of  the  reticulum  fonn  a  great  part,  if  not  tl 
whole,  of  the  tnilwrnUe,  ami  "  ita  cells  in  pUces  form  |»»lcbe8  of  end< 
tlielium  lit  the  Vwnlei-s  of  the  niniifiwi.  and  its  celU  are  ofl<*n  phagocyt**,' 
In  lymphadenoma  characteristic  changes  are  found  in  the  lymphatic  glut 
which  can  be  distingnishcd  from  the  pathological  changes  duo  to  oth< 
diaeaneH  (.\ndrewes,  Kocd)i  In  lyniphadenomn  the  distinction  between 
the  cortex  and  modiilhi  i»  much  \vs&  miirketl  in  the  alTerted  than  in 
normal  glunds.  The  Ijinphocytea  are  lesa  iiumciYJua,  and  there  i*  nii  av&- 
gi-owth  of  the  reclctdiim.  The  endothelial  cells  are  increased  in  imi 
and  some  of  them  are  enlarge*!,  ooniaining  two,  four,  or  more  deep!] 
staining  nuclei.  I'hesu  large  multinuirU'jn*,  "  lympharlenoina  cclla,'*  wiiirh 
wure  descriliwl  tiy  Vii'L-how,  aru  very  charactensiic  of  the  disease.  Tliey 
are  both  Bniallcv  and  rounder  than  the  giant  cells  of  tubeirutofliii,  and 
contain  fewer  but  larger  and  more  centrally  placed  nuclei.  Mitooea 
frequently  W  itcoii  in  (bum.  Eosinophil  cells  are  present  in  the 
sometime*  in  large  nnmbera.  These  change.-^  tn:c\xr  more  or  less  iiinfonnlT' 
throughout  the  glanrl,  no  normal  glandular  stnieture  }ieing  found  vvcu  in 
the  ftnuiUoat  of  the  alfected  gland.s.  The  difTcicnee  in  the  cunsisteiice  of 
varioiw  glauda  depends  ui>on  whether  the  overgrowth  haa  occurred  chiefly 
in  the  reticulum  or  in  the  endothelial  celU.  'tt  hen  the  former  J*  in  excetM 
the  glnnrls  are  hard  and  iibrotic,  wherea.s  exces.^  of  the  "  lymphndetmmB 
c«lU  "  renders  them  soft  In  wmie  the  pi-ocess  of  fibnwis  cuntinues  till  thi; 
gland  hecomoa  hard  and  firm  in  conaistence.  Finally  only  a  nuuw  of 
fibrous  tissue  may  represent  ihe  adenoid  tiMoe  of  the  gland  (G.  Sharp). 

Spleen. — In  a  large  majority  of  the  cases  the  »]»lecn  is  dise-ased.  In 
100  cuHiK  in  whiidi  the  condition  of  the  KpWn  was  noted,  it  n*ns  fonml 
affected  in  78  ;  in  the  other  22  no  change  was  deHcribed.  Thin  m-^n 
is  thus  more  or  less  clianged  in  four-fifths  of  the  casw.  The  enlargement. 
as  a  ndc.  is  otily  ehght  or  moderate  in  degree ;  in  a  few  rare  cases  it  ha* 
reached  a  hirgo  «eo.  The  weight,  however,  is  seldom  more  tban  thirty 
ounces.  In  onu  of  my  cases,  in  a  boy  aged  thirteen,  it  weighed  i*3i 
ounces.     The  enlargement  may  be  a  sim[Jc  hypertrophy,  or  it  may  be 


Z  YMPHADENOMA 


4«5 


doe  to  tho  praaeaoe  of  lymphadeiioid  gruwibfi  uf  vurioui>  siseB  in  tbo 
sub«tanc«  of  the  spleen.  In  78  comji  in  v-hicli  the  splci-n  waA  afiecterl. 
these  growth*  were  found  in  y7 ;  in  the  remaining  31  it  was  only 
doacribed  iis  Wing  unUi-gud.  When  thui-e  is  tiiinqtiu  im-ri'iiae  in  Rt/^  of  the 
spleen  it  is  genoi'ul]^'  firm  in  confiiNttineo :  it  nmy  lio  hiinl,  but  it  ia  nirt'ly 
Hoft,  Tlie  Matpighian  corpuscles  are  often  easily  seen,  \m\v^  mther  larger 
Uian  in  a  noi-mal  spleen.  When  the  lymphoid  growths  which  ori>piiate 
in  the  Mal]>ighian  bodies  ore  prcsout,  they  do  nc^t,  as  a  rule,  cnit»o  any 
great  untargemeiiL  of  the  apteetu  They  vary  in  aizc  and  may  l>o  no  larger 
titan  peas,  or  as  big  as  crab-apptejt.  Tlie  ap])eiintiiee  <if  the  gniwlIiB  is 
peculiar,  an<l  they  have  buen  compared  to  ma«sei>  of  stiet  or  cold  fat. 
In  one  case,  on  which  I  made  the  {Kwc^mortcm  exami nation,  the  cut  surface 
of  the  spleen  which  contained  these  growths  resembled  a  piece  of  brawn 
in  appearance.  The  maSBes  are  often  iiTegnlar  in  ^hape,  and  nay  oven 
bulge  out  the  capsule  of  the  overlying  spleeti.  Infarctions  also  are  often 
seen  in  the  spleen  ;  their  appearance  varies  vitb  their  age.  Chronic 
inflammation  of  the  capsule  of  the  spleen  is  not  uncommon,  mid  leads  to 
the  formation  of  ailhesions  tn  ant-roiimliiig  organs  and  thickening  of 
tlie  capaiile. 

Microscopically  the  irabeculae  of  the  spleen  are  thickened  from 
increase  in  the  amoimt  of  their  librous  elements.  The  lymphoid  growths 
which  are  develo]K)d  in  the  Malpigliiari  corpuscliM  ru^emble  the  enlarged 
lymphatic  glands  in  Klructure,  As  in  them  there  is  a  reticulum,  in  the 
meshtw  ijf  wliich  lie  small  round  cells.  New  fibrous  tissue  is  developed 
in  which  the  connective-tissue  corpuscles  are  seen  ;  the  amoiuit  of  fibrous 
tissue  may  increase  till  the  Malpighian  bodies  consist  almost  entirely  of 
it.  In  this  stage  the  lymphoid  cells  lu-e  few  in  number.  Kuund  the 
edgoa  of  the  Midpighian  bodies  may  be  seen  masses  of  brown  pigment; 
this  pigment  is  derived  fnmi  degenerated  and  broken-up  red  blood- 
eorpuscloB  which  were  included  in  the  growth  of  the  Bbrotis  tissue. 
When  the  noilulcsof  new  growth  are  large,  they  compress  the  «unx>nnding 
splenic  pulp ;  it  is  then  frequently  atrophied,  and  containa  cells  wliich 
Imve  uiHlergone  fatty  def^eneratton  and  granides  of  pigment.  In  eorae 
ca^es  there  is  hyporpL'tsia  of  the  splenic  puljx  I^r<laooous  change  in 
the  spleen  has  rarely  been  obser^'od. 

The  medulla  of  bones  is  sometimes  altered,  but  in  other  cases  it  is 
normal.  By  micn»scopical  examination  it  has  boeii  determined  tliat  the 
altered  condition  of  the  uuirntw  is  due  to  a  gniwth  of  lymphadenonia 
in  the  place  of  the  normal  bone-marrow 

AUmeniary  Cnrnil. — vUong  the  wliule  length  of  the  normuJ  lUimcutary 
ranal  are  scabteretl  numerous  patchc.4  of  adenoid  liiwue.  In  Jilmost  any 
of  these  centres  a  duvi;ltipmunC  of  lymphadeuoid  tissue  may  taku  place  in 
Hodgkin'fi  disease ;  and,  once  started,  it  may  extend  considerably  beyond 
the  original  patch.  The  follicles  at  the  back  of  the  tongue  may  be 
enlarged,  and  the  a^lenoiil  tissue  of  which  the  tonsiU  principally  consist 
may  become  considerably  increased  in  amount,  leading  tu  onhirgetuenl  of 
the  tonsils,  aerootimes  followed  by  ulceration. 
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Adenciil  gnrn'tlut  Imvit  bovti  ftmiid  hi  thi;  mucoius  menihratic  of  tlio 
phfirynx  and  of  tho  oesophagiia.  In  tho  Btomach  there  may  be  exteiuuve 
DVcTj-rowLh  of  the  mienoid  tissue  and  genenil  lliitkuning  of  the  uttcoui 
mcirilintiK!  in  i-uiiKcitUimc^'.  iricenitiuri  uf  thi^  ihiukiMivl  nniuous  nii'mbmu 
niiiy  occur  jLt  8ovcrul  ilifTci-cnt  points.  In  the  iiiteslinc^  the  siiccia]  ^gifr 
gAtionfi  of  ndenoid  tissiia,  which  occur  in  the  aoliUry  glands  ami  in  ths 
Peycr's  patches,  may  l>ccome  considonibly  enlarged  from  overgroxrih  ot 
adviioid  tiijsiic.  Thin  change  in  most  markod  in  the  lowor  |Hirt  of  ibe 
ileum,  but  it  may  oxtond  l»eyoiid  tho  il»CM»ecal  valvo  into  tho  aeoeodii 
colon.  The  odenoitl  ytowth  m;ty  extend  considerably  in  the  mucous 
of  the  intestine  H-ithout  inviiding  tho  muscular  coat.  Dr.  Pitt  tloscri 
one  form  which  is  confined  to  tho  mucous  and  submucous  coats,  osiwcta&y 
in  lh»  ileo-caecal  m^'on,  and  unother  which  occupies  the  snliscront 
lymphatics,  and  by  iriv:idin>;  the  mn^^i^iilar  ciMLtd  leads  to  dilatation  of  the 
intestine.  Dr.  li.  X.  Sitluman.  hou'ever,  considant  that  many  JnUMliiuU 
gron'ths  dc^cnhcd  as  lym])ha(lenoma  am  I'eally  lymphosarcoma  {yHt 
Vol.  III.  p.  A77). 

htMtT, — In  a  considerablB  numli(>r  of  niaes  chaiigOB  are  found  in  the 
liver  which  may  nr  may  not  Uo  sntlicient  tri  cause  an  actual  iiitroue  in 
the  size  of  the  organ.  Most  frequently  lymphoid  growths  ajc  found 
scattered  throughout  tho  liver;  these  are  generally  small,  viir>-ing  in  wot 
fmm  a  pin'^t  hc^id  to  a  chcrry^atuiic,  and  whlu;  in  coli>ur :  in  somo  eaau 
the  (•I'ljwths  may  rciich  tho  size  of  a  cherry,  hut  these  are  fewer  in  number. 
Ill  appearance  they  resemble  the  nodules  alreiidy  de.scnbed  in  the  spleca. 
Microscopi Dally  the  minuto  growths  consist,  as  elsewhere,  of  lymphadcDOJd 
tisaits.  Dr.  ii.  D.  Kolloston  d&tcribea  tbo  growth  as  commencing  in  the 
portal  spaces,  and  extending  between  and  into  the  tobulcu  where  ii  develops 
between  tho  liver-colls,  and  canses  atrophy  of  the  latter  by  prewute. 
Buixloii-Sandei~son  considered  that  the  growth  may  ooinctinies  originate 
in  the  tissue  of  the  acinus  itself.  In  liome  cHse<i  there  is  a  general  dJSuM 
growth  of  nuclcjitcd  tissue  in  the  interlobidar  spacer  from  which  exten- 
sions may  also  take  place  into  the  timue  of  the  nctni.  Occasionally  the 
enlargement  of  the  liver  is  partly  due  to  congestion  of  the  captllarieK. 
Ascites  is  not  nnconimoik  as  a  result  of  portal  obstnicrion  by  lyraphwIeooid^H 
gro^irths  ;  in  somo  cases  the  peritoneum  is  studded  with  small  grovtht.   ^^| 

J^aiu:rew,  see  p.  30fi. 

Hf-yiiruitiri/  Sr/Mrtn. — Tn  the  ^iingH,  gniwths  of  adenoid  tisane  are  found 
whith  may  o<^cur  uither  iig  tho  result  of  direct  oxteitsion  of  growth  from 
broMcbial  glanda  already  affected  into  the  lung  itself,  or  as  separate  centraa 
of  gmwth  scattered  throughout  both  limfis.  The  scattered  growths  which 
genunilly  ongiiiute  in  tho  peribronchial  lymphatic  tissue  are  small  in  sise, 
and  resemble  ttilierclea  in  ajijwarance.  They  have  the  same  structure  as 
the  growths  in  other  organs,  and  seldom  Hoften  or  break  down.  EfTunions 
into  the  pleimkl  eavity  are  found  in  some  cases,  and  may  conuin 
blood.  Lympbadcnomatous  growths  are  rarely  found  beneath  the 
pleura. 

Heart. — The  heai-t  is  often  small,  ami  fatty  change  in  the  musritlar 
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JB  not  uncommon.      Occavionally  adenoid  growiha  have  been  found 
in  the  milj9tance  of  the  heart  or  on  iu  aurfaco. 

fiem/'.hunn'.ntf  Stfgtrtii. — Lymphjicleiioid  growths  similar  in  «trnctui-o  to 
those  fotind  in  nthur  uhdoniiti.il  viscem  riccur  aliio  in  tlio  tcidnc:y>  Those 
are  usiuUly  Bmall,  and  rarely  <^tovr  lai'ger  than  a  cherry,  The  growth* 
j^nenilly  develop  between  the  tubules  in  the  cortex  <if  tin?  kidmiy,  urid 
as  they  enlarge  they  aia-y,  by  [H-KHaitrH,  caiiw  atropliy  of  the  upithtliiini 
lining  the  tuhuU'H.  The  Ittdncy  may  be  n'lilar^cd  n^  a  wholo  ;  it  is,  as  a 
rul^  pale  in  colour,  and  iioinetimes  it  is  the  seat  of  fatty  or  lanlaceous 
change.  The  testicles,  like  other  gliinds.  may  coiilain  grovvthK,  which 
lead  to  atmphy  of  the  epithelium  by  couiproteioa.  The  ovaries  are 
rarely  atrocted. 

TtuclUss  GiaiuL-. — The  thymus  may  he  enlarged,  or  it  may  contain 
adenoid  gromha,  which  may  extend  to  the  surrounding  piirta.  Most 
(ro*iUtmly  the  ttnien^r  mediiwtiiml  glimda  are  pftniarily  sft'ecied,  and 
ihe  thymus  by  oxtonsion  of  the  growtlm  from  them. 

The  .suprarenale  were  afTectecl  in  one  cjuie  recorded  by  Sir  \V.  Gowero. 
The  thyniid  jilauil  may  aUo  La  involved  [Stengel). 

ytreous  Syifem. — Lymphadcnomatous  growths  occasionally  occur  in 
the  dura  mnter,  but  rarely  in  the  brain  or  elsewhere  in  the  nervous 
Byst«m, 

Sl-ia. — In  rare  cases  adenoid  growths  have  been  found  in  the  akin. 

Pathog'eny.^From  consideration  of  the  many  pointsof  aiialog\' between 
lymphiidcm.niaaml  tnberculogia,  and  the  i>thcr  infective  proccsseb,  it  ecvms 
very  probable  that  it  in  aliw>  duo  to  infection.  TIk;  <rlinical  fwiturea  of 
the  disease,  and  esitecially  its  acute  course,  tlio  haeiimnhagcs,  the 
anaemia,  and  in  somp  oksm  the  preseiic^o  of  fever  tend  to  support  this 
prolxability.  The  changes  which  we  find  in  the  adenoid  tissues  and 
lymphatic  ghinds  are  moat  easily  explained  by  iLsauniing  that  they  i<rc 
the  i-esult  of  the  lU'tinu  of  some  puthogciiiutic  jHinisito.  Evidence  of 
direct  infucLiou  in  lymphiidetionia  is  idniunt  entirely  wanting ;  but  one 
case,  which  wiis  under  the  ciire  of  Obratzow,  is  of  importance  in  this 
respect.  An  assistant,  who  helped  to  plug  the  nose  and  also  to  examine 
the  urine  and  faeces  of  a  patient  with  acute  Hodgkin's  disease,  was  iw»on 
afterwards  attacked  by  the  winie  disease,  and  died  a  month  idler  ihe  linn" 
trf  the  alleged  infection.  Another  point  in  favour  of  ihw  iiifwtivi'  nature 
of  lymphadenoma  i^  the  orcurrenee  of  the  same  disease  in  the  lower 
aniiuaU  :  the  lymplutdunoma  of  cattle,  dogs,  and  horses  app^virs  to  lie 
identical  with  that  of  man.  In  this  respect,  again,  it  reaembUw  lubrr- 
culosis.  In  liorsci  especially  thn  iliHuasp  presents  many  of  the  fiojne 
6}'n)ptoniR  Jut  in  man,  for  in  oipiine  lymphsdenonia  there  is  enlai'gemcnt 
of  the  l^nnphatic  glands,  and  in  some  cases  adenoid  growtbe  in  the  spleen, 
liver,  kidneys,  and  lunj,'fl.  Emaciation,  anaemia,  and  tcukacmiu  may  also 
occiir.  In  1907  l/ongrope  failed  to  j»roduce  lymphadeuuiim  in  monkeys 
by  injectic)ii»  of  enud>iii)n»  i^f  fit^sh  lymphadeiiunialoiit^  glands.  If  the 
disease  be  duo  to  infection  we  have  ft«  yet  no  knowledge  of  the 
organism   which  is  the   immediate  cause  of  it.       W'c   do    not   even 
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know  whether  it  is  an  animnl  r)r  vegoUble  juinisiti!.  As  Dniachfrlil 
pnintRd  oiii,  rherc  is  a  cIoro  .iiialogr  between  the  \'arietie*  of  cbrntiic 
and  Acute  Hoilgkin*8  dlsea-se  and  the  various  forms  of  tntwrcuUMU 
Though  ['re.'fclifulil  foiinrl  stiiall  buciLli  in  the  kidney  of  one  case,  Uieu 
were  nut  pt'esent  in  K^mrinmnH  »xaniinetl  from  ulhur  cases ;  and  be  wai 
imalilit  to  ohtHin  any  gniwtli  of  miuro-organiem  from  pieces  of  the  discft«ed 
glanda  p]^ed  in  vnrioua  culture  media.  The  experiments  of  l>elbet 
suggest  tba.t  the  disease  is  due  to  a  certain  hucillus,  but  tbuy  require 
fnrthur  oxtoimion  and  ooarirmatioii.  This  oI>fterver  found  n  bacillus  in 
the  blood  of  tho  spleen  of  a  woman  who  \\a»  suffering  fttjm  lymphiuienouia 
(it/rnphatUni'iiif,  gtWmlist),  in  which  the  spleen  was  aUo  affected.  U 
obtained  pure  culti^iitions  of  ihU  micro-organism,  with  which  ho  m 
experimental  inoculations  in  a  dog.  Large  doses  of  a  pure  ctdtare 
the  liacilUis  wei-e  employed,  and  the  inoculations  were  repeitted  Mveral 
timeH  at  \'Hriou.s  intervals.  This  uiethrid  of  ex)>eriment  vas  adoptod  hj 
Dvlbec,  ft«  he  considered  the  bacillus  to  be  one  of  feeble  virulence,  and 
unable  to  multiply  in  the  tissues  of  a  healthy  aninud  unless  reinforced  by 
repeated  doses  of  the  culture.  The  animal  em»ctat«d  rapidly,  and  in 
fifteen  dayn  il  liMt  nioi'u  than  oiio-iifth  of  it6  weight.  When  the  dug  was 
killeil,  Ji  month  aft^r  the  commoncomentof  the  inoculations,  the  lympbalic 
ghinds  in  the  mes«nlt.Ty  and  in  the  mesocoUm,  the  thoracic  and  vertebral 
glands,  a.<^  wi'll  a»  thu-'U:  in  both  axillae  an<l  in  the  right  ^ruin,  were  fouiwl 
enhirged.  On  L-xuminiiig  the  enlargi>d  glamls  DellN-t  wax  able  to  shi^v 
that  they  i:()taniu»l  the  sauie  bacillus  which  he  had  inoculate<l  a*  a  {lure 
cultui-e.  On  the  strcni'Ch  of  this  experiment  he  claims  to  have  produced 
a  genei^lised  lymphadenoma  by  inoculations  of  llus  bacUlua.  Other 
nbscrveL'»  bave  found  micrucocci,  and  no  bacilli,  iu  the  enlarged  glands. 
HliKid-ruItuiea  ia  Libnian'M  bauda  wore  negative.  Whito  and  Proescher 
desc^rilie  Spinyhut'i  IpuphoiioA  in  lyniphadenoma^  acute  lymphaemia,  and 
lymphosarcoma,  and  Kpeak  of  all  these  disti&ses  as  lymphatic  spirilloseik 
Thus  it  is  evident  that  the  whole  matter  requires  far  more  extensive 
experimental  investigation  before  any  satisfactory  explanation  of  the 
pathology  of  this  disease  can  be  given. 

Varieties. — Different  form*  of  l^Tnphadenoraa  occur  which  may  be 
cloMtified  in  various  ways  according'  to  their  clinical  manifeaiationa.  The 
chief  points  in  which  cases  difier  from  one  another  arc  the  distribution  of 
the  glandiiliir  enlar|;entt-ntA,  the  c;onijii^tence  of  the  enlarged  glands,  the 
ciinditiun  of  the  eplcen  and  other  viscc-ra,  the  Klatc  of  the  bUiOti,  and  the 
course  of  the  disease.  Thus,  in  some  cases  one  group  of  glands  only 
is  enUrged ;  in  others,  aevend  groups  ;  iu  others,  again*  aJmosl  all  the 
lymphatic  glitnds.  \Mu-ri  the  diwuso  is  general  the  enlargoment  may  be 
uiiiforru.  Of  some  glands  may  be  much  more  inctcased  in  size  than  i>ther%. 
In  some  eases  the  glands  are  soft,  iu  others  bard  ;  but  no  sharp  distiiirtion 
can  be  made  between  the  two,  as  both  hard  and  soft  ghuids  may  occur 
together  in  the  same  patient,  and  the  glands  may  be  hard  at  one  stagt 
of  the  disease  and  soft  at  another.  It  ha»  been  thought  that  when  tbe 
glands  are   soft  the  blood  coutains  an  excess  of  leucocytes,  bat   this 
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ilUtinctian  docs  noi  bold  good  j  for  in  some  cases  witb  sod  glands  there 
is  no  l«iicoc>'tosis,  whilst  on  the  other  hand  it  m.\v  exi9t  whon  tho  glands 
Are  bard.  In  any  of  the  varietips  1  have  mentioned  there  mny  or  may 
not  be  enlargement  of  the  spleen  or  changes  in  the  other  organs  due  to  the 
prcftftnoo  of  lymphiidenoid  growtlm.  The  coiinte  of  tho  diBcaso  Tane«  con- 
nrlerably,  and  it  ib  convenient  to  speak  of  an  acuta  and  n  chronic  form  of 
Huilgkin's  disease.  iVe-schfeld  deacrilied  tlii-ee  fonna  of  the  acute  disease  : 
one  in  which  tho  mi|u>rlir'ial  glands  with  enlnr^l,  a  Ki>cmul  in  whicli  the 
intrathoracic,  and  the  thinl  in  wliich  the  intra-abdominal  glands  and 
alKiominal  orgiLne  were  atlected. 

Symptoms. — Gnifntt. — Thi!  »n«»st  imporUint  Rymptoins  in  lymph- 
adenoma  are  enlargement  of  the  lymphatiir  glamlti,  unucmia,  eiiliu'gement 
of  the  spleen,  rise  of  temperature,  progresaivo  loss  of  strength,  and 
emaciation.  Some  other  less  frequent  symptoms  will  also  be  considered 
presently.  Enlargement  of  the  superficial  lymphatic  glands  is  the  most 
frc^jnent  of  the  early  symptoms,  a*  in  more  than  half  of  the  esses  it  is 
the  first  change  to  attract  the  attention  of  tho  ]mtiDnt.  When  the  glands, 
which  are  deeply  siniated,  are  enlarged  early,  the  Rvmptonis  caused  by 
their  pressure  upon  ilie  suiToiinding  organs  may  occur  before  any  other 
sign  of  the  disea«e.  Thus,  pain  in  the  chest  and  cough,  pain  in  the 
niHlomen,  pain  or  necleniaof  the  legs,  arrording  as  the  tbnmcic  oraUlomiiial 
glands  are  first  afTccted,  mny  Im;  tho  earliest  KyniptoniN.  In  other  ciisos 
tho  general  constitutional  symptoms,  such  as  anaemiiL,  loss  of  weight  and 
weakuesB,  are  the  fimt  indications  of  loss  of  health :  and  the  glamhdiir 
enlargement  may  not  Iwcome  apparent  until  kt-cr.  Kare-ly  an  irregular 
furiQ  of  fevjsr  may  precede  the  glandular  enliirgenient. 

LyaifiJmtir  Glnmifi. — I'Arly  enlargement. — Tho  superficial  lyni]>hatic 
glands  are  usually  enlarged  before  the  deeper  glands  ;  thus,  Sir  W.  Guwers 
found  in  52  out  of  78  cases  that  enlargement  of  these  glandt^  was  the 

t  dotectfd  ByropUjm  of  tlic  discjisc.  Of  the  su|icrii(;ia]  groups  of 
8  tho  cervicjil  arc  more  often  enlarged  at  thi!  beginning  of  the 
than  any  other  group.  The  onlargcmcnt  may  be  limited  at  first 
'to  one  side  of  the  neck.  In  some  cases  many  month-s,  or  even  three 
yuan,  as  in  a  cose  recorded  by  I'l-of.  Osier,  may  elapse  before  those  on 
the  opjjosite  side  become  affected.  Less  frequently  the  inginnal  glands, 
and  rarely  those  in  the  axilla,  are  the  first  to  become  affected. 

Characters  of  Knlargeraent. — The  lymphatic  glands  increMc  in  size  at 
first  independently  of  each  other,  and  remain  separate.  This  condition 
may  c«>ntiinie  until  they  are  an  largo  as  pigeon's  eggs.  The  skin  is  freely 
movable  over  tbe  superRcial  glands,  as  neither  it  nor  the  nnrrounding 
tissues  are  invadt'd  unless  simie  secondary  infuotion  takv^  place  ;  and  in 
the  early  stages  of  the  dieeaae  the  different  members  of  a  group  of  glands 
can  be  moved  one  up'.>n  another.  Later  the  glands  ofton  become  firmly 
ndhi-'rcnl  to  wirli  other,  as  tho  n-sult  of  pi-riaflenitia,  or  of  the  tixtuiiaian 
of  growth  fnm)  one  gland  to  another.  In  this  uuuiner  large  lobuhited 
masses  or  tumours  are  formed  which  mny  attain  the  size  of  a  cocoa-nut. 
The  consistence  of  the  enlarged  glands  depends  chieHy  upon  the  ruto  of 


growth.  If  the  enlargenii^nl  take  place  slowly,  they  remftin  finn  to  tlw 
touch ;  i£  the  increase  in  size  )}«  rapid,  thor  are  soft..  Ax  a  rule  tlie 
enlarged  glands  do  not  cause  aiiy  pain,  nor  are  they  tender  when 
proBsed.  Occafiiutmlly  snmo  i>fiin  may  Iw  felt  in  the  glamla  jf  they  are 
midorgohig  rapid  cttUrgi-'niiirit,  and  a  nuuui  of  eidnr^gcd  glands  may 
cuiue  diruct  or  refen-ed  [huh  by  pressing  upon  a  ncrro  or  norve-tnink. 
The  progress  of  the  enlargement  varies  considerably  in  different 
cases  aiirl  also  in  diffcront  gronjit*  of  glands  in  the  same  ftaticnU  Thtii^ 
onlargertioiit  lUJiy  Uika  i>1aee  iiunt!  RipiiHy  at  utie  time  than  anotbtr,  tir 
one  set  of  glands  may  inereaao  considerAbly  in  size  Vfhile  others  remain 
nearly  stationary.  In  some  cases  the  gtande  get  lai^er  and  larger  nntit 
death  lakfi)  place.  In  others  the  gro»'tii  becomes  arrested,  and  in  a  niiall 
number  the  aiz*  of  tho  glanils  dimiiiiahcs  iiefore  dtralh  occurs.  In  the 
neck  the  enlargement  genendly  begins  in  the  glands  of  the  ixMterwr 
trian^'le,  or  in  those  which  lie  l>enealh  thi'  lower  jaw.  Thi>  suVwxeipital 
glands  are  oftuti  vnUiged  aUo.  Fr«rju<!ntly  the  Kuhmaxillar^''  f;1and«  are 
enlarged  on  both  itidcs.  The  natund  contour  of  the  neck  is  then  much 
distorted  hy  the  niii5se.s  uf  enlarged  glands,  which  may  reach  a  largi*  sice 
ami  greivtly  ineresisa  its  circumfereiice.  Wiien  the  enlargement  of  tba 
cerrical  glamls  iii  considerable,  Bcri"Us  secondary  syniptoma  may  be  pro- 
duced by  the  pressure  which  they  exert  upon  iniporunt  structure*  in  the 
neck.  TIk!  hirynx  iniiy  bo  difipljurcd  laterally,  or  the  trachea  may  be  so 
muc-h  narrowfd  by  jiri-RSuro  tlmt  great  {lyspiiona  and  even  ili-jith  may 
occur.  Difficulty  in  swallowing  and  di:ath  fi-oni  aturvation  may  be  rauted 
by  com[iresBion  of  the  oesophagus,  rieiauro  on  the  h)otxl-vea«eU  may 
lead  to  anaemia  of  the  bmio  if  the  carotid  artoriea  be  concerned,  or  U> 
venous  congration  if  thi-  veins  are  affected.  The  vagus  nerve  is  soine- 
tinii^K  enuipniKsed,  jlucI  Lhis  may  lead  Ui  iiTogularity  of  the  pidse  and 
cardiac  failure.  The  glandular  growth  nmy  extend  into  the  pharynx, 
80  that  swallowing  becomes  (iitticult  and  hearing  imperfecta  Kxtvu»ir« 
eidargeuient  of  the  ttubinsuitlary  glarnlK  inipertes  the  movement*  of  the 
lower  jaw.  If  ihe  enlargouient  of  tho  axillary  glands  be  cousider*blei 
movement  of  the  arm  is  difiicidt.  Pain  and  swelling  may  ho  caused  bj 
pressure  upon  the  nerves  and  veins  in  the  axilhi.  In  the  groin  the 
enlarged  glands  mav  compresR  the  femora!  vein  so  as  to  produce  oedema 
of  the  leg,  or  even  thrombosis  in  the  vein  \t»c}i.  The  thontcic  veins  may 
be  enlarged,  and  all  the  sjTnptoms  of  an  intrathoi-acic  tumour  may  I* 
present;  tho  most  frequent  being  spasnKKlic  cough  and  dyspnoea.  The 
organs  in  the  chcfit,  such  as  the  bronchi,  may  be  compressed  hy  the  glands. 
The  superior  vena  cava  may  be  narrowed  or  even  occluded,  leading  to 
oedema  of  the  head  :ind  anns ;  a  colhitenil  circidation  may  then  be 
established  by  thit  maniniary  and  epigaAtnc  vt-ins,  aA  in  a  case  rcforded 
by  Prof.  Osier.  The  left  aji>goB  vein  may  bo  compressed  and  hydro- 
thorax  occur  in  consequence.  In  one  such  case  I  aspirated  A  left-sided 
pleural  elfusion  on  eeventi  occasions  at  inlen'iils  of  about  a  fortnight, 
during  which  it  rc-accumuh\tc4l.  When  the  glands  in  the  abdomen  arc 
much  enlargcti  they  can  lie  felt  through  the  abdominal  widl.     Thc^'  may 


presB  upon  the  inferior  vena  cava,  or  the  common  iliac  veins,  and  may 
thus  cnnsc  oedema  of  tlie  legs.  The  solar  plcxun  may  be  implicat«<?,  with 
hnmzing  of  the  shin,  though  the  RUprnrenals  nrc  iinafTccted.  Cases  have 
been  obBerverl  by  tSJr  W.  GowerB.  F>r.  Fowler,  iiaay,  Fert'-ol,  and  Piof. 
Oeler.  Vomiting  may  be  excited  by  preH&tire  upon  the  >itoni.'i.di,  or 
sci&iic  p«in  by  pressure  upon  the  sncral  plexiu.  The  eiilargod  glands 
may  compress  the  iireten^  ur  they  niuy  bci^ome  Hdhcrent  to  the  nienis 
iuid  Bimulate  h  uterine  myoma. 

77m:  Spiral. — The  apleen  ia  fre<]iieiitly  oidiirged.  5iut  the  enlarge nici it 
is  not  an  early  eymptoni,  and  as  a  nde  it  cannot  I>e  detected  until  the 
ghuidulur  t-rilurguniciil  h;is  bcMiiiie  well  murkvd.  The  splis^i  nwver  rpaches 
the  enormous  si/e  which  is  so  fn-fpn/ntly  stoii  in  eiwes  of  mydat-iuia, 
though  it  is  generally  tar^e  enough  for  the  lower  end  of  it  to  be  felt 
beneath  the  costal  mju-gin.  It  sometimes  extends  as  far  as  the  middle  line, 
but,  it  mrcly  cause*  any  pain  or  discomfort.  OccaBionally  it  is  irregular 
in  outline  owing  t<3  the  large  nodules  of  adenoiil  growth. 

Circulatory  System. — BliMid.  —  Annemia  is  common.  It  frequently 
appears  very  early ;  bin  in  some  awes  it  may  not  appear  until  after  the 
glands  have  become  enlarged.  It  in  of  the  secondary  type,  and  may  be 
profound.  The  consecjuences  of  the  anaemia  arc  weariness,  luck  of 
energy-,  o«lema  i)f  the  feet  or  even  of  the  Buljentiinron.s  tissues  generally, 
Ilaomorrli^eii  uwiy  ovcur  from  tho  mucoUK  nHtmbniiie^,  and  specially 
from  the  nose,  in  the  subcutaneous  tissue,  or  in  the  retina.  When  the 
blood  18  drawn  it  looks  [lale,  but  cle^ir,  if  there  he  no  excess  of  leucocytes. 
If  there  Iw  lui  excess  of  leucocytes  it  looks  rather  milky.  Coagidation 
takes  place  slowly  ami  imperfectly. 

Red  bloo<I-cnrpii8elefi.— Tlic  microscopic  ap|)carBnccs  of  the  blotjd 
*»ry  iu  different  cases,  and  the  anaemia  is  much  more  marked  iu  some 
cueft  than  it  is  iti  others.  In  many  there  are  90  or  60  per  cent  of  the 
normal  numlier  of  red  blwid-^mriut soles,  but  in  a  few  severe  cases  they 
are  ha  few  i%&  3.')  per  cent.  In  seven  crises  observed  by  Kicetl  the  nnmbcr 
of  red  corpuscles  vaned  between  2,fi"O,000  ajid  5,204,000  per  c.nini,. 
and  the  amount  of  haemoglobin  between  SI  per  cent  and  84  per  cent. 
Changi's  in  the  rod  cor]mBcles  sometimes  occur  both  in  the  acute  and  in 
the  rhmjiic  form  of  Hodgkin's  i:li8e;Lsc.  Small  red  corpuscles  or  micro- 
cj-tes  may  ix-cur  in  varying  numbers;  in  some  ea«es  they  are  numerous. 
Irregular  forms  of  red  coi-puiscles  which  are  generally  included  under  the 
name  of  poikilocytcs  may  also  be  obser^'ed.  Kuclcated  red  corpuscles 
are  mrely  seen.      Dreschfeld  did  not  find  any  in  his  ca-^es- 

Ijeueircytcs. — In  the  nnijon'ly  uf  cases  there  is  no  leuct»eytnsis,  Tlins, 
Sir  W.  (jowers  found  that  out  of  04  cases  thoie  was  no  leucocytosis 
in  39  ;  in  25  there  was  some  excess  of  white  corpuscles.  In  Keecl's 
owea  the  numljcr  of  leucocytes  varied  between  6200  and  lO.GOO  per 
c.uim.,  and  the  mtio  Iielween  whito  and  rod  corpuscles  from  I  :  210  to 
1  :  C2'l.  If  there  be  h'ueucyt^isits  and  the  leucocytes  may  be  tncrttasod 
Up  to  25,000  per  c.mm.,  it  in  chiefly  due  to  the  prest^nce  of  an  increased 
number  of  the   polymorphonuclears.      In  the  alMcnce  of  leucocytods, 


bowover.a  diUbretiiiiil  count  nmy  shevr  increiisoof  thotnononueleatssttbe 
expense  of  tbu  polymorphonucleai*.  Ehrlich  considered  that  the  praeooo 
of  nil  increfued  numlier  of  eoshiophil  leucocytes  in  the  bhio<I  is  &d 
imporunt  cbanLctcmtIc  of  the  blood  in  lymplmd enema  and  in  leukmemix 
Out  of  20  discs  I'eppcr  found  cosinophilin  vwymg  from  8*8  to  1 6  |»er  cent 
in  4.  Drostlifeld  found  tlie  eosinnpbils  fairly  nnmerons  in  borio  coseB,  but 
scanty  in  othera ;  and  concludes],  in  opjiOHition  to  Rbriich,  thnt  they  ore 
not  of  niui;h  value  a8  an  aid  to  (liaf;nosia.  Kanthaek  considered  Uut 
ihe  eosinnphil  cells  are  of  no  dingnoetic  value  either  In  Hodgkin'a 
disease  or  in  Icukiiemia,  beraiiise  tht-y  have  been  found  in  hirge  numlters 
in  gonorrlitMial  jiiis,  in  many  Bpuciinuns  of  pus  both  fixim  mnii  and 
from  the  lower  animals,  in  sputum,  and  in  muco-pundent  noal 
secretion*. 

lIoarL — The  action  of  the  heart  may  be  weak  if  there  bo  fntty 
dcgcneratiDn  from  anwmia  Tn  fever  thu  frequency  of  the  ptilac  is  a! 
0OUI1SC  ihercased,  and  it  may  be  irregnlar  if  the  vagus  nerve  is  cun- 
preesed  by  enlarged  ^land>  in  the  neck. 

AUmeiiiiiy  SijsUm. — In  the  moutli  tho  gums  may  be  soft,  pule  in  colour, 
and  swollen,  and  blorxl  may  bo  extra vosated  beneath  tho  raucous  mombrmiui. 
As  already  mentioned,  the  tonsilH  mM'  he  considerably  enlarged,  and  there 
may  be  CKt«nfiivi!  adnnoid  growths  in  the  pharynx.  The  {irRseiice  of 
lymphoid  growths  in  the  Trail  of  the  stomach  leads  to  dyspe|wijL  and 
vomit^ing ;  when  there  is  ulceninon  of  the  growths  the  symptoms  roM'mlile 
those  of  aiiTipln  ga«tric  ulcer  ;  vomiting  may  .hUu  l»e  excite*]  by  the  jHiwsure 
of  enlarged  lymphatic  glands  ujmju  tbeAtoniach  itaelf.  Lympliailenoma  td 
the  inlmtine  mity  caiisu  no  im;oiivuiiieiii.'(*,  or  it  miiy  be  accompanied  by 
diairhoea  and  haemorrhage.  Constipation  may  be  caused  by  the  preKiire 
of  enlarged  niKlomiiml  glands  upon  thn  bowel.  As  a  rule  there  arc  no 
gyniptnms  iif  hepatic  ditinnlur.  Olmtriictive  jannilira  mimelimes  occurs 
fnnii  llie  pri-.'^hurn  of  ctilurgiid  gluiidi^  n[KMi  th«  commuri  bilu^liict,  as  in  a 
case  n^cently  under  my  care  in  the  Newcastle  Infirmau-y.  Tlie  liver  is 
uniformly  enlarged,  owing,  in  some  cases,  to  tiie  excessive  development  of 
lymphoid  growths  in  the  substance  of  the  organ.  Tho  association  vH 
considerable  enlargement  and  a  hectic  tem[ientturc  has  imitated  hc|iatk 
abscess  so  closely  as  to  laid  to  a  fniitless  operation. 

Hfifimtoni  Siint'-m. — Dyspnoea  is  a  frequent  symptom;  it  may  arise 
either  from  narrowing  of  the  trachea  by  tho  pressure  of  enlarged  glands. 
or  from  the  niuiemia.  Bronchitis  is  often  present.  The  lymphoid 
growths  may  give  riee  to  crepitations  which  are  audible  in  ditTerent  parts 
of  tho  chest,  hut  do  not  othomnse  interfere  with  respiration.  Eft'usion 
into  the  pleural  cavity  may  occur,  either  as  part  of  a  general  anasarca  or 
as  a  result  of  pressure  upon  the  azygos  or  bronchia!  veins. 

Nrriinuf  Si/M^rn. — In  some  cnaea  delirium  ami  coma  have  occiuredL 
One  of  MokIlt's  patients  died  from  oodeimt.  nf  the  hmin.  Various 
symptoms  may  l>e  pr<>duce<l  by  the  pressure  of  the  enlarged  glands  upon 
the  nerves.  Thus,  pressure  upon  the  cerncal  sympathetic  may  canae 
ineipudity  in  tho  sia>  of  tiic  pupils.      Psiiis  in  the  nerves  of  the  nmu 
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an<I  leg^  may  also  be  the  resQll  of  prossiirc.  Prof.  Osier  has  obscrveJ 
one  taso  of  paniplogi:i  from  prowiiro  upon  the  spiriJil  coi-d 

fSnutihurnutr^  Systi'm, — Ab  a  rule  there  ai-c  no  renal  symptoms  even 
when  lymphoid  growtlis  are  found  in  iho  kidney  after  death.  The  urine 
may  contain  tractw  of  albumin ;  bnt  sinything  more  than  thiR  mj»y  be 
taken  as  evidence  of  ulterior  cbangea  in  cUe  kidney  occunnng  as  u  coni- 
plicntton.  Aincnorrhoea  is  common,  uitd  ia  probiibly  a  result  of  the 
tuiaemta.  Tn  some  cas^jf  pn^gnanry  bait  occum-d  afiur  the  onset  of  the 
diwuse. 

TfiiipfraiMf. — The  temperaturo  in  cases  of  l^odf-king  discjise  hag 
been  very  carefully  stiidi^d  by  Sir  \V.  CJowers,  who  found  thiit  fevrr  was 
jmsMMit  us  a  Kyni[)t(^>in  nf  the  di^^uase  itself  in  twn-thinls  uf  thu  uLit'S  in 
wliieh  the  teru(M;tutni-u  had  been  taken.  It  is  rather  more  frequent  in 
acute  than  in  chronic  casea,  and  it  occurs  in  nearly  all  pationt.s  under 
twenty  years  of  age.  When  general  swelling  of  the  glands  occur*  at  the 
t>eginning  of  the  disease,  fever  itt  often  au  early  ttympiom.  '  Sir  W. 
fiowcnt  doscrilititi  three  modus  in  which  pyrexia  mity  occur.  In  the  firnt 
the  tarapeniture  i&  continuonsly  raised  from  two  to  five  de^reftR  above 
the  uormal,  and  only  varies  a  degree  or  a  degri^e  and  a  half  during  the 
twenty-four  hom-s.  In  the  second  mode  there  are  periods,  severjtl  days 
in  duration,  of  high  fever  altoniating  with  periods  of  normal  t+tmpemlvire. 
In  a  third  there  are  marked  daily  v.iriiitions,  the  Umi|«)ratiiro  rising  to 
I'll"  or  103  r.  each  evening,  and  falling  to  100^  or  oven  to  nojmal  in 
the  monnng.  Pr.  F.  T.iylnr  tuw  showTi  that  a  fourth  or  relapsing  form 
of  fever  occure  in  a  few  cases.  When  proaoni,  thi»  mode  of  pyrexia  may 
be  no  importtint  aid  in  distingtusbing  this  malady  from  other  chinnic 
infectioim  in  which  the  three  former  forms  of  fever  are  common  whilttt 
the  mlapsing  form  is  verj-  rare.  Dr.  Tavlor  gives  a  good  example  of 
this  mode  of  pyrexia  in  a  case  shewing  five  periods  of  pyrexia  wliich 
varie«I  from  ."^evcn  to  thirty  days  in  dunilion  with  fmir  intervals,  of 
ndative  or  absulute  ajiyi-exia,  vnryitig  fnitn  six  to  seventeen  days  in 
length.  At  the  conunvuwnieiit  of  cju-li  fubrile  |>eriod  the  temperature 
may  rise  gradually  diunng  four  or  five  days  to  102^  as  in  a  case 
recoi-ded  by  Pel,  remain  high  for  a  period  extending  sometimes  to  fifteen 
days,  and  then  fall  again  by  a  lysis  occupying  three  or  four  days.  The 
course  of  the  fever  thus  differs  from  that  of  true  relupeing  fever  in  which 
there  is  a  rapid  rise  to  106'  or  107'^  followed  by  a  crisis  in  which  the 
temperature  falls  to  normal  in  the  course  of  twelve  or  liftcen  hours. 
The  temperature,  which  is  raised  in  the  majority  of  cases  of  lymph- 
RdenomJ^  may  therefore  be  either  continuous,  remittent,  inf^nnittynt,  or 
relapfiing. 

.SX-jj).~ Owing  to  the  anaemia  the  skin  and  mncoiis  membranes  are 
pale,  often  from  the  onset  of  the  sj-raptoma.  ■Sometimes  there  is  b 
general  suljcutancous  oedemit  Hronzing  of  the  skin,  aa  in  Atldison'a 
di*^8ase,  has  been  obfi^rved  in  a  few  caHtts  {rtd^  p.  471).  Pix>fus«  per- 
spiration occnt'H  during  the  night  in  some  cases.  In  rare  in!>tances 
pruntiu  is  troublesome. 


Ordinary  Course.  Duration,  and  Termination. — The  oni»et  of  tlw 
diseiiso  varifs  coriisuloiiiljly  iii  <liffci'(?tit  ciises.  In  .some  there  is  at  f\nt 
a  toc-iiHsec]  swelling  of  one  f^roiip  of  glniuls  only,  hiuI  this  conditiun  nuy 
persist  cvon  for  several  years  without  further  extciuioru  A  prinuiy 
local  cHttoABe  may  K'  followed  nt  ■  varinble  interval  bir  *  gencnl 
enlargem<.'nt  of  the  glnnils,  or  there  mny  Ih;  n  general  enUrgeuent 
of  tnottt  of  the  lymphHlio  Kliitids  at  thy  oiitseL  Renoraltaatioa  ol 
the  dise&sfi  is  accompaniefl,  or  eoon  followed,  by  progrDSsire  annemU; 
the  anaemia  may  appear,  however,  before  the  glands  are  appreciably 
aflecWd.  In  aciil<!  cnscs  thw  onset  may  be  iniirked  by  abivorin|c,  i«ins 
iit  the  JMick  an«l  limbs,  congh  nnil  i']i|motorali(in,  and  rapid  lou  of 
stran<^ii. 

Ill  acute  cases  the  jKitient  rapidly  becomes  worse.  In  chronic  ««• 
ttiL-  disvo-se  miiy  rcmtiin  stationary  for  ciiiitiiderablc  [xTJods.  The  don- 
ti(Hi  nf  tliu  (lisc'jwe  varitis  frnra  tiv«  or  six  weeks,  in  very  aculo  cases,  Ut 
sevenil  yrara  in  the  ebrunie  (onus  of  tlie  tliseasc.  Sir  W.  (iowem  giru 
the  fullowiii;^'  table,  drawn  up  from  forty-nine  fatal  CAses,  in  which  the 
liuratii^ii  of  Lhu  disease  had  been  ascertained : — 

IjesK  than  1  year  in  1 8  nuex. 
Between  1  and  2  y«ars  in  16  oun. 

n        *     t>  3  fi  "      (I 

t        3    „  4  .,  6      „ 

,.        4     ,.  5  „  3       , 

Over  A  years  .  1  vase. 

Moat  of  the  casea,  therefore.  livi>  KwiK  than  four  yeaix. 

Sex  api)c;ir»  to  have  little  or  no  induence  upon  the  duration  of  the 
disease.  Befi^re  niiddio  life  the  duration  doc$  not  vary  at  diB'crcnt  ague  ; 
it  is  shorter,  however,  in  the  second  tliun  in  the  first  half  of  life^ 

Itecovery  timy  take  plnci-  under  titinlment.  This  is  more  likely  to 
occur  in  chronic  thasi  in  iicute  eiises,  though  marked  inijH'ovement  or 
arrest  may  occur  even  in  the  latter. 

Sooner  or  later,  in  most  ca»etf,  the  aTiaemia  becomes  more  intense, 
the  ]>atient  loses  strength,  and  dies  from  exhnustion.  In  some  cases  the 
imme<liat«  owise  rif  duath  has  l«een  asphyxia  from  the  presRure  of  enlarged 
f^nds  upon  the  trachea  or  bronchi.  Death  has  also  taken  place  from 
Btarviiiion  om'ng  to  presani-e  ui>on  the  oesophagus.  In  a  few  cam'n  coroa 
anil  r«rviitHiini8  have  occurred  at  the  end.  I/i>r3  of  blood  and  tliarrhoca 
may  aW)  taku  |xirt  in  bringing  about  a  faud  lonnination.  IVjith  may 
also  1>&  tiie  rcxult  of  some  complication,  such  as  })nGumonia,  rtedenia  of  tbe 
lungs,  or  pleural  effusion,  whilst  a  considerable  mirabcr  ultimately  die  fnim 
tn)n'rc[ilostst 

Diagnosis. — The  enlargement  of  the  lymphatic  glands  which  takes 
plfLco  in  lymph.ideiioina  muKt  Ire  distinguished  fram  other  kinds  of 
enlargement.  In  advanced  cases  the  number  of  glands  affected  and 
tbe  general  cachexia  render  tbe  diagnosifl  easy,     In  the  early  stages  of 


the  diseue,  when  only  a  few  glands  may  be  afiected  and  the  Mvero 
constitutional  symptom*  not  fnllv  niatiifcsted,  the  enlftrgemcnt  h\^  to  ho 
dititingiiUlifd  from  tliosc  of  nciitc  adenitis,  tiibcrcnloti&  tynipliadeiiitie, 
aarcomii,  and  aircinoma.  Th«'  dJKcase,  us  a  wh(ik%  hue,  alco  to  lie 
fli^titigiiUhed  iivun  myelaoniic  and  lymphocytic  leiilcaoinm.  In  vary 
Acute  cases  the  syraptoms  may  resemble  those  of  the  known  infections, 
wpeciolly  when  the  afHtoininal  glands  ai'e  priticiiKilly  alVti-bjcl ;  in  thef>o 
^iuea  wo  niiiy  hnvi\  U>  distinguish  iHttwofii  mnite  lyniphiutvnonm  and 
lyphdid  fever,  rela]»aing  fevor,  tiibeivuloua  peritonitis,  or  8e|iticiieiniji ; 
or  again,  the  symptoms  of  Hodgkin'a  disease  may  suggest  puq>ura  or 
purnicidiiK  (iniuriniii.  In  *onw  of  thosi'  fehiilo  casiift,  and  L'spw-inliy  \vh(;ii 
inteniul  gliinds  only  ure  unlargcd  which  cannot  be  clearly  disLurneii 
during  life,  car<:-ful  attention  to  the  course  of  the  fever  nmy  aid  the 
diagnosis.  When  the  pyrexia  is  of  the  relapsing  type  and  a  fourth  or  fifth 
rclnp«e  occurs  of  c<)twl  severity  and  durntion  with  the  finft  and  terminate 
ing  hy  lysis  and  not  by  crisis,  and  the  Sjnrorhwla  ol'miirieri  m  not  fonud 
in  the  blood,  tnie  rela[>»lng  fever  may  be  excluded,  and  the  presence  of 
lymph^ulenomii  strongly  8nspec(*d. 

Acatf  AiUiiith. — In  acute  inflaraniation  of  the  lymphatic  glands  the 
enlargomont  takes  place  rapidly,  and  the  glands  are  painful  and  tender. 
Thn  sumtiinding  ti.'t^ueR  are  al»c  fn><|itently  intlanieit  at  the  same-  time. 
A  few  jjliinds  oTiIy  .-ire  afiecU^d.  iiml,  ha  a  rule,  they  are  directly  coii- 
noctod  nith  some  prtrt  in  which  inflammation,  Buppuration.  or  a  breach 
of  jturfacfi  open  Ut  niicroljos  is  already  known.  In  lynipliadoiioraa  the 
enlargement  is  painless;  it  is  unaccompanied  by  inllammiition,  and  it 
frwjliently  affects  a  large  number  )>f  glands,  not  necessarily  in  <;uiit!guity. 

Tubrrrtdotts  iliantse  of  the  lyni[ihatic  {glands  is  generally  liroitco  to  one 
or  more  groups.  It  frcfiuently  begins  in  glands  which,  like  the  cervical 
gUnd»*,  are  connected  with  some  surface  through  whii-li  the  tnlHjrcle 
littiTillus  may  ••titer.  Thus,  if  the  cnlai-i[t'inent  of  the  lymphatic  glands  be 
geiicnil.  it  in  alniosl  certainly  not  tuljerculons.  Again,  in  the  sovenU 
groups  of  glands  wu  find  ihut  in  tubenuloii.s  disease  there  is  often  peri- 
Adenitis,  Which  leads  to  matting  of  the  glaniU  ;  wbcrcai!,  in  lymph- 
adenoma,  M  the  surrounding  tissues  arc  not  inflamed,  the  glands  remain 
freely  movable.  In  tuberculous  disease  the  glands  soon  ln-gin  to  easeate 
or  suppurate,  the  skin  is  impHcateil.  it  givKR  way,  and  tln'  abscess  ilis- 
charges  through  the  opening;  in  lymphadonoma  the  glands  iirither 
cueate  nor  supimrate,  nor  is  the  skin  inflamed  abont  them.  Lymph- 
•denomatous  glands,  tm  a  rule,  reach  a  larger  si^e  than  tiiben-iiious  glands, 
probably  because  dcgenerativn  rhanges  gum-rally  (Kvair  oarly  in  the 
lattfiT.  Not  infrequently,  however,  when  the  enlargement  is  confined 
to  a  fav  glands  a  diagnoiiis  cannot  be  made  until  some  furthf  r  mani- 
fostAtion  of  the  true  nature  of  the  enlargemeiit  apiKara.  Thus,  in  a 
ease  under  my  CJire  tim  i-nlarsjcment  of  the  cervical  ghmds  on  both  aides 
WBB  of  four  yeikP^*  dm-ution,  JUid  a]>peared  to  be  due  to  lympbiulenoma 
until  a  alight  haemoptysis  followeii  by  the  .appearance  of  tubercle  l>acilli 
in  the  sputum  dotermiued  the  true  nature  of  the  disease.     In  such  cases 
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help  may  he  ohtaitted  from  the  tuberculin  reaction,  and  poarihlT  fnra 

nstiiiiatiiig  tlic  uptMinic  indcv. 

Sarcoma. —  In  lint  early  slii^os  uf  lyin[i}iiu1(>noin%,  whfui  tlui  ^lamlulv 
enlargement  is  coafjnud  tu  a  sniull  itreu,  thiirc  may  be  difficulty  in 
distinguishing  it  from  sarconui  of  the  gl&ncU.  In  earcoma,  bow«vu; 
there  is  extension  of  the  growth  to  nei^'hbouring  glands  and  into 
the  surroun<liiig  tisanes,  wlioi-eHs  in  lymph udcnonm  further  ext«nnoiia 
will  probably  arise  in  a  diifereiit  pact  of  the  body.  So  ^rmndiwd  aa 
enlargement  would  not  be  siircooiH.  In  sarcoma,  again,  ibe  prese&ce 
of  secondary  or  primary'  growth  eUewhero  niay  help  to  clear  up  the 
diAgna»is.  By  some  uriters  the  name  lymphodJircoma  has  been  usod  at 
a  synonym  for  lyiii|ih»denoma  ;  by  ethers  this  name  has  been  given  to  a 
special  form  of  uircmna  of  t)ic  lymphatie  glands.  This  confusion  should 
be  gtb-irde<l  agaiiiat. 

SiHioncltiry  carcinoniR  of  the  lymphiitic  ^land*  is  not  likely  to  l<c  wtn- 
foiiniled  with  that  rlue  to  lyni|ihadenoniii,  an  the  prcisenoe  of  the  prioiiiry 
growth  indiiattfs  tht;  truu  tiharuclirr  of  the  ijlandnlar  riwelling  also. 

Ill  some  cases,  when  the  nature  of  the  enlargement  of  the  lymphatic 
glands  is  doubtful,  the  a^tminiatration  of  arsenic  may  aid  the  duigndsia 
Any  Tiiarkod  diminution  in  tho  tniie  of  the  gkiids  under  the  inilncnoe 
of  thf  drug  would  indicate  liodgkin'a  disease  raiher  than  sjireomii  or 
carcinoma. 

Luhicmin,  (strictly  speaking,  is  only  a  symptom  and  not  a  diwcNi 
Afl  a  symptom  wo  h»vc  seen  that  it  occurs  in  some  cases  of  lymph- 
adononui.  Mychusmia  or  myologcnouu  leiUcacmia  is  distinguished  from 
lymph iwlenoma  by  the  absence  of  any  early  enlargement  of  the  tymphstie 
glandti,  by  the  greitt  enlargement  of  the  spleen,  and  by  the  presence  in 
Uie  blood  of  myelocytes.  I'rt>f.  Muir  has  found  that  in  this  form  of 
leukaemia  they  may  form  more  than  50  per  cent  of  the  white  corpuscle 
present  in  the  hJofKl.  In  some  case-s  of  myelogenous  leukaemia  an 
enliirgc-niRnt  of  tht!  lyniphiitin  glands  takes  place  as  n  lnt«  event,  Tho 
enlargement  is  then  KGcuiidary  to  that  of  the  Bpleen  tuiil  to  the  leukaemia, 
and  thus  differs  from  the  primary  granular  enlargement  of  (lodgkin's 
disease. 

In  lymphocytic  leukaemia  the  glands  are,  as  a  nde,  not  so  firm  in 
consistence  lui  in  lyni|iliitdenonia.  Thu  main  distinction  is,  howe%'rr, 
mjulo  by  examination  of  the  hlood.  In  lymphadenoma,  when  there  is  au 
excess  of  leucocytes,  and  there  may  be  as  many  as  il^.OOO  [ler  cmm..  it 
is  almost  entii'cty  duo  to  inci'case  in  the  polymorphonuclear  lcucocyte«> 
whereas  in  lymphocytic  leukaemia  tho  exeesa  is  due  to  the  presence  <rf 
lymphocytes.  Prof.  Muir  fiiiie  Vol.  V.  ]k  Ofil,  189H),  however,  points  out 
that  in  children  \('ith  enLirged  glands  the  diagnosis  may  be  dilhcult  on 
account  of  a  certjiin  excess  of  lymphocytes  in  the  blood,  and  that  several 
examinations  of  the  blood  may  he  iiecossaiy  Iwfore  a  eorrect  ronclusioo 
can  l«  drawn. 

Sfijthilix. — Enlargement  of  the  lymphatic  glands,  most  directly  con- 
nected with  tho  primary  seat  of  infection,  is  a  constant  primary  st-mptom 


of  syphilis.  Ill  the  mnle  the  ttsiml  primary  eiittirgemeiit  of  the  gliiiids  in 
the  groin  is  not  likely  to  be  mir>tAken  for  lymphadenoniji,  as  in  uU  such 
euea  a  careful  iiiapoctiou  of  the  ^miiuil  organs  m-ouKI  naturally  bo  the 
first  step  in  the  ex^miuation  of  the  coso,  and  the  Uiscovcn'  of  a  sore 
with  Ml  indunited  hane  wuiijil  at  once  ex{))»in  the  condition  of  the 
lymphatic  ^lunils.  In  tht!  f('ni.iK;  au<\  in  nuu's  nf  primary  »ypTiilitic 
infection  of  other  jmrt^  of  the  boity,  the  tnir  cuutw  of  the  i*iilur}.'t]nient 
might  be  overlooked,  so  that  it  is  important  in  any  douhtful  uiae  to 
remember  the  chief  chamclcrialics  of  this  furni  of  on  largo  m  en  t,  in  con- 
sitleriiig  the  |K>s&ibi1ity  of  iiyphiti»  ah  ii  chuku  cf  any  ^Inndiilar  swulling, 
carnfiil  inquiry  and  aearcb  miist  be  made  for  the  preaonce  of  the  original 
indurated  sore,  wtiiuh  appears  about  twenty-four  dnys  after  infection 
has  tjikt-n  plave,  and  is  followed  by  the  enlarycnieni  uf  the  ncart'st 
lymphatic  glnuds  in  seven  to  fourtoen  days.  One  gland  in  umially  onturgcd 
first,  the  other  membera  of  the  same  group  becoming  aflectod  eoon  after- 
wards. The  glandu  ure  hartl  in  con^iatenoe,  and  seldom  exceed  a  marble 
in  size.  The  inguinal  glands  on  each  side  are  by  lar  the  most 
commonly  aflcct«d  groups,  but  the  nxillary  and  cervical  glands  iirc 
enlai^ed  in  cases  of  primary  infection  of  the  ujijier  limb  nr  face.  The 
enlargement  mivly  extendH  U-yond  the  nearest  group  of  glands,  and 
even  if  unti'eatetl  tends  in  time  to  subside.  In  lympbudenoma  the 
ghinds  soon  reach  a  larger  »iy^,  and  are  softer  in  consistcace,  and 
the  di8eH3e  tends  to  spretul  to  other  gn^ups  of  glanda  Some  enlarge- 
ment of  the  lymphatic  glands  may  iicciir  in  the  later  Rtagcs  uf  sypliilis, 
but  its  nutun;  would  hv.  explained  by  ihn  prc.'tciiLH!  of  »(iine  xui-ondan,' 
or  t^Ttiary  uianifesUi lions  in  the  ueigbboiubood  of  the  eulargcil 
gbtmU. 

Prognosis. — In  c.T*es  of  iicut«  Hodgkin's  disease  the  prognosis  isverj- 
unfavourslile  ;  the  {Kitient  rapidly  loses  strength  and  dies  uf  exhaustion. 
Pulmonary  complications  frci)Uenily  occur  in  these  cases,  so  that  pneu- 
monia, pleurisy,  or  phthisis  may  be  the  actual  cause  of  death.  Dut  acute 
cases  arc  not  always  fatal.  l>r(;achri-ld  has  rtfordcil  that  in  one  iu:ute 
case  with  eough,  fever,  intense  aiiBcmia,  rapid  enlurgcment  of  the 
lymphatic  glands  eausing  ohstniction  of  the  right  brnnchufi,  enlargement 
of  the  bpleen,  teucocytosid  and  rapid  lo&s  of  weight,  the  Ij'mphatic  glands 
decreased,  under  tre;itment  by  arsenic,  nearly  to  their  nonual  size  :  the 
•pleCD  fell  to  its  usual  size,  the  temperatiire  became  nomnd,  the  blood 
improvc<l,  and  the  patient  became  convalescent.  If  thu  glands  be 
enlarged  in  sevend  regions,  and  reach  a  largo  size,  the  pn^osis  is 
gTitve.  The  actual  progress  of  the  disease  h  not  uniform.  If  the 
patient's  health  has  been  good  up  to  the  time  of  the  beginning  of  the 
disease,  its  advances  appear  to  be  less  rapid  than  in  patients  in  whom  the 
onset  was  jirecedetl  by  some  ill-hciillh.  Thus,  in  cases  in  which  the 
fivmplonis  have  fiitl  apin^ared  after  jiregnancy,  or  after  a  tofis  of  blood, 
the  downward  progress  has  generally  been  more  rapid  than  in  cases  in 
which  tho  health  had  prcviuosly  been  gu<jil.  A  marked  decrease  in 
the  numlier  of   red    eoi-pusctes    in  tho  blood,   and  a   distinct   increase 
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in  the  number  of  the  white,  severnlly  indicate  that  the  case  U  a  serioiuoue. 
Su  long  aa  the  eiiLirgcd  gtantU  remain  soft  there  is  a  better  ^roipect 
of  recover/.  Hardness  of  the  glands  ii»licntos  hltrxtsis.  Fever,  eijMKuilr 
if  it  bo  continuous,  is  an  indication  that  the  disoam  is  acnte.  Ocdenn 
is  a  grave  symptom  ;  it  generally  iuc]icate.<t  that  dtiitih  is  not  far  diKianL 

Treatment. — In  the  treatment  of  lyrophadenoma  we  have  two 
objecifl  in  y\Qiit.     lu  tho  first  place,  wo  muet  endeavour  to  conilxtt 
disease  by  treatment    of   the   Btnicturca    which    have   already    Iwwi 
affcc.tod,  so  aa  to  [irevent.  ita  B^ffcadin^'  to  othor  |)arta  of  the  body ; 
thu  second  place,  we  havn  to  incrtsisa  tlic  rasi&tiri);  power  of  the  |iatii 
as  far  as  possible.      We  have  seen  that  in  some  cases   the   disease 
local    at    first.    u^niliTig  to  become    general    at  a    later  stajje.       In  I 
rcspec^t  it   resemblcK   tuberculous  di»uiuie    of    the    lyniphutic    glandti, 
which  wn  have  abundiuit  evidence  thiit  early  local  treatment  is  froquen 
successful   both  in   curing   tlie   local   disease   and   in   averting   gene 
tuberculosis.     .1$  it  i^  probabto  that  lymphadenoma  Is  likewise  diie  to 
tlie  presotice  of  some  infective  agcni,  the  strictly  localiKCtl   forma  of  the 
disease  in  super6ciid  glands  appeal'  to  Vic  suituble  for  surgical  trealtoent. 
The  speeiid  indications  for  removal  of   the  glands  will  be  con^de 
on  p.  17a. 

Gerw.rai  Hygienic  Treatjjient. — Ii  is  important  that  those  who 
from  lymphadennma  should  lejid  quiet,  regular  lives  jind  avoid  all  liodf 
fatigue.  The  diet  shriuld  be  light,  nourifihing,  and  raisily  digestcvl  It  is 
doubtful  wheihor  eliniate  ]\aa  much  influence  n]>on  the  course  of  ths 
malady,  but  luthing  in  niineral  waters,  as  at  Krouznach  or  Wowlhall 
Spa,  has  seemed  beneficial  in  some  cases. 

Load  TrMtmev4. — In  certain  cases  of  lympbadenoma  there  can  be 
no  doubt  th:i.t  removal  of  the  diseased  glands  is  the  right  method  of 
treatment  to  adojiL  Tliu  clinical  course  uf  some  cases  appears  to  in- 
dicate clearly  that  the  disoise  in  the  ^rst  instance  ia  local,  and  confined 
to  a  few  lyniphiitic  glands  ;  moreover,  that  the  further  spreiid  of  the  dis- 
ease takes  [ilru^o  from  thf  |Kin.  first  alTeel^d,  by  a  process  which  we  may 
proviitinniLlly  adl  secomlaiy  irifuclidn.  lu  sixeh  cases  the  early  removal 
of  the  enlarged  glands  may  arrest  the  disease.  One  of  our  chief 
difficulties  is  to  select  the  cases  most  suitable  for  such  treatment.  If  ti» 
disease  be  general  from  ilie  fintt,  or  if  it  hii»  spread  to  <leep  lyniphttic 
glands  which  natmot  be  i*emoved,  radiwd  surgical  treatment  is  no  longer 
possible.  By  some  phyMiciiint^,  however,  removal  of  as  many  of  the 
disetised  glands  an  p<^asible  has  been  recommended  even  in  cases  io 
which  several  distinct  groups  are  affected  ;  not  so  much  with  the  object 
of  cntdicating  tlio  diseaiMi,  as  of  diminishing  the  number  of  the  diseased 
ghmils  in  the  hope  that  medicinal  treatment  may  thereby  bo  better  able 
to  deal  with  the  remnant.  In  such  cases,  however,  o|>erattve  trwitnient 
has  proved  unsatisfactory,  and  when  several  groups  of  glands  are  alfecteil, 
it  is  very  doubtful  whether  partial  i-emuval  is  advisable.  Evidence  is 
still  wanting  to  shew  th:it  medicinal  treatment  is  rendered  uture  effitrlent 
hy  reiDOvat  of  some  only  of  the  enUrged  glttuds. 


Operative  treatment  to  give  relief  from  urgent  aymptoms  due  to 
prcssuro  will  bo  considered  [jrcscntly.  Tlio  mont  siiitttblo  cmch  for 
nuliuil  opei-ntion  are  thoso  in  whicli  the  eiiliLrgoraunl  18  coiitiiiLH]  to  oue 
group  of  glunds,  in  whicb  ttie  B])lecn  is  not  enlarged,  and  in  uiiich  there 
is  neither  fever  nor  \vi>ll-niarked  »uuemia.  The  preseiiee  uf  »  few 
enlarged  glands  in  other  aicuutione,  or  a  alij^ht  onlnr^eroent  of  the  spleen, 
neod  not  prechide  o(»eration  if  othoi"  conditions  sc«?ni  favourable  ;  but  the 
results  are  not  likrly  to  be  so  good.  It  is  importaiil  to  take  the  tempera- 
ture night  und  morning  for  a  feiv  days  before  deciding  uikju  an  operation, 
that  the  alwence  of  fever  tniiy  be  definitiily  ascertained.  Sir  W.  Umrers 
considers  that  when  the  number  of  the  red  corpuscles  is  below  60  per 
cent>  remuval  of  the  glamls  ijhould  not  lie  aMemptod,  A  marked 
loucocytiieis  ii  also  unfavourable  too|)eratiun.  Tito  success  which  may 
attend  the  removal  of  the  diiteaaud  glands  in  suitable  caees  is  well 
illustnUed  by  three  ciwea,  mentioned  by  Sir  W.  Uowers,  in  whicb  the 
opomtiun  wan  purfomicd  by  VemeuiL  In  one  case  a  laige  ghindulur 
tumour,  which  compreaw-'d  the  tntcbca,  was  removed  from  the  tiei-k ; 
seren  years  afterwards  the  patient  reniaincd  in  good  health.  In  luialher 
cue  the  glands  in  the  axilk  had  been  enlarged  for  t'wo  years,  and  had 
reachfd  the  size  of  a  child  s  head  when  they  were  removed.  Sul>«c<i«ently 
another  onlargod  ghind  wast  reinr>ved  from  the  neck,  and  cne  or  two 
glands  afterwards  became  enlarged  and  euppui-nted.  7*he  operative 
treatment  waii  Ktipptemented  by  the  lulministmtion  of  arfienic,  and  the 
patient  remained  free  from  the  disease  up  to  the  time  of  his  death,  from 
acute  pneumonia,  iix  yeara  after  the  fintt  operation.  In  a  third  caae  the 
removal  of  the  enlarged  glands  staye<l  the  progress  of  the  diHcoao  for 
■Otne  year&,  tlmu^b  it  finally  became  generalised  and  entled  fatjdiy.  In 
oertain  circumstances  an  o|R!ration  Womes  neeewuiry  t<i  relii-ve  urgent 
symptoms.  Tints,  if  tlie  trachBi,  or  an  important  nerve  or  blood-veswe), 
be  compressed  by  an  enlarged  gland  whicb  CJin  be  removed,  this  shoidd 
be  done ;  altfaongh  the  operation  may  not  lie  likely  to  check  the  general 
progress  of  the  diftoOAe.  Tlie  ditliculty  of  the  operation  fur  n>movnl 
of  the  glands  varies  very  muclL  In  eiime  cases  the  dtdnr^e<l  glunds  are 
easily  separated  from  the  surrounding  structures ;  in  others  the  deeper 
parts  of  the  glandular  ma.-^.s  may  be  ;i<lhcrent  and  ihe  removal  by  no 
means  easy. 

.Mjuty  other  means  of  l(jcal  treatment  have  Iweii  iidvixated  and 
carried  out  iu  practice.  None  of  them,  however,  has  proved  bo  effectual 
a«  extirpation  ;  so  that,  when  |>o»sible,  removal  ii?  the  most  efficient 
ntethod.  Various  solutions  have  iKeri  injeetwl  into  the  ttubatance  of  the 
glands.  TIius,  among  other  dnigis,  arsenic,  iodine,  jKitiiAsiiim  iodide, 
silver  nitrate,  carl«3lie  acid,  and  ehn»uiit  acid  have  been  employed.  Suth 
injections  are  often  p^unful,  and  nmy  lead  to  inttammation  and  suppuration 
of  the  diseased  glands  :  very  little  benefit  has  been  obtained  by  such 
methods,  and  the  inHammation  excited  may  prove  troublesome,  (lalvano- 
pLUicture  has  likewise  proved  to  he  of  little  service  in  redncing  tlie  size 
of   the  glands.      Vjuioua  simple   mvtbtKla  of   local    titiatuient  havo  also 
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been  employod,  such  as  mOBsagc,  alternate  hot  uir]  cold  duuchiiig,  uui 
the  application  of  ice.  Such  means  of  Li-eatment  are  less  liannful,  bui 
they  lead  to  little  diminution  in  the  size  of  the  glands.  The  appUcatioQ 
of  blistcre  to  tbo  tikin,  over  thu  cnliir^cd  glauds,  luut  in  dome  caaee  beea 
followed  by  a  reduction  in  mze.  The  application  of  iodine  to  iho  aldn 
over  the  enlarged  glands  i*  of  little  or  no  iise. 

One  of  the  moet  valuable  methods  of  ti-eatment  is  by  x-rajrs.  The 
x-nys  should  be  applied  for  fifteen  minutes  about  twice  a  week,  or  u 
often  as  poasibie  without  injury  to  the  skin  overlying  the  i*uUrge4 
glandfl.  Superficial  gliuuls  undergo  a  rapid  dimiiiutiun  in  size  in  many 
eases,  or  the  further  onIar^m<-nt  of  a  rapidly  growing  gl&iid  may  be 
checked  by  this  method  of  treatment. 

Matirinal  Treatmfnt. — Of  all  the  drugs  which  have  been  itsed  in  ibt 
treatment  of  lymphndonoma,  arsenic  lias  most  frtHjiiently  proved  to  be 
of  KQrviee.  I  have  riueri  marked  improvement  follow  the  administration 
of  arsenic,  and  cases  have  tieen  recorded  in  which  the  glandular  Kwcllinga 
have  disappeared,  and  the  patient  has  recovered  under  its  influence.  Noi 
only  may  arsrriic  dii  goml  in  chronic  casus,  but  even  in  acute  casos  ten' 
good  resiUtii  may  follow  itH  use.  Axsonic  may  most  conveniently  b«> 
given  in  solution  ;  the  dose  being  increased  gradually.  It  i*  a  good  jJao 
CO  begin  with  five  minims  of  liquor  arseiu'calts  three  times  a  day,  and  this 
dose  may  by  degrees  be  incrcuscd  up  U>  fifteen  or  twenty  minims  three 
times  a  day,  provided  that  the  patient  exhibits  no  toxic  symptoms.  It 
should  be  given  in  milk  mth  or  just  after  fooil.  If  symptoms  of  iutuler- 
ancc  arise,  the  arsenii:  should  )ic  discontinued  for  a  few  days.  lu  sonw 
cases  the  Fowler's  solution  has  been  injected  directly  into  the  enlarged 
glands,  but  the  injoctiotis  may  cause  pain,  and  even  intlammadofi  and 
siippuratioD ;  and  the  residts  have  not  been  so  good  as  when  given  by 
the  mouth,  Kecliis  has  recorded  one  case  in  which  the  cervical  glaiMls 
on  oiich  side  of  the  neck  were  airect<>d :  araenical  solution  was  liotb  gi^'en 
by  the  mouth  .'ind  injected  into  the  glands,  and  these  diminished  iti  siie 
until  only  some  small  nodules  remained.  In  two  other  c»ise3  this  trest- 
ment  proved  successful,  but  in  tbrre  others  thi?  rHSiilt  was  itnfnviiiinble. 
Valuable  as  anienic  pnives  in  the  treatment  of  some  casife  of  HodgVia's 
diaentte,  there  are  others  in  which  little  or  no  benefit  appears  to  result 
from  its  use.  The  mode  of  action  of  arsenic  in  this  disease  is  not  Imown. 
It  m.iy  have  a  germicidal  .'ictimi,  cfiinparablo  with  thai  of  mercury  in 
syphiliH  and  of  (piinitie  in  ague,  or  it  miiy  he  un  antidote  to  some 
chi:niii'Hl  |H)ison. 

Iodine  has  been  frecjuently  used  both  as  tincture  of  iodine  and  as 
I>otAS6ium  iodide.  There  is,  however,  but  little  e\idooeo  ti>  shew  that 
it  has  biwl  any  useful  iiilhienoe  upon  the  progress  of  the  disease.  In  some 
csKiM  the  depressing  effect  of  potassium  ioilide  may  bo  distinctly  hArmfnl. 
Phosphorus  has  been  used  with  ^o«id  effects  in  a  few  cases,  but  it  is 
certainly  less  useful  than  arsenic.  One  patient  under  the  observattou 
of  Sir  Cltffonl  .\llbuu  rccovorwl  from  a  grave  and  apparently  extreme 
attack  of  the  disease  while  taking  tungstate  of  sodium,  but  the  drug  proved 
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in  all  cues  subsoquemly  under  his  care.  Mercunal  iiiunctton 
'iinu  found  beneficial  in  ona  case  by  Dreschfield,  but  it  must  be  used  with 
caution  sa  as  ti>  avoid  any  symptoms  nf  mercurialism.  Imn,  ciwMiver 
oil,  and  quinine  have  bi^n  usetl  »»  genonil  tunics.  Organic  oxtmctfi 
prepared  from  vanoua  glandular  ai>d  othur  tissues  have  of  lutv  boeii 
Qxtunsively  used  itt  tbe  treatment  of  disease ;  but  in  the  present  sute  of 
our  knowledge  of  tlio  paihotogy  of  lymphndenuma,  it  is  diilioult  to  con- 
eeive  that  any  organic  extrax^t  can  Iw  uf  sptxiinl  KerviL-e  in  the  treatment 
of  this  malady.  We  have  seen  that  the  lympbntie  glands,  s|j]eeu,  thymus 
gland,  and  iKinc-marrovr  arc  all  ILible  to  he  afTecced  in  certain  cases  of 
Hodgkin's  disease.  For  this  reason  both  spleen  nnd  lymphatic  gland 
aiui  thymiia  extract,  as  well  as  Ixiue-maiTOw,  have  been  employed,  bnt 
with  no  very  decisive  result. 

GKORItK    K.    MURKAY. 
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STATUS  LYMPHATICU8 

By  Jons  TnoMsos,  M.D.,  F.H.aP.Fd. 

SVNON^'MS. — Lymphatum  ;  SUUtu  Thifmiau, 

Deflnttion. — The  sutua  lymphaticu*  is  a  condition  of  borlily  doTjfliiy 
uhich  is  cbaracteriaed  by  hyperplasia  of  the  thymus  aod  of  the  lymphoid 
tmiios  gRtiurally  throughout  the  Ixxly ;  mid  uIim),  esjMH^ijttly  in  adolt 
4.'juii;s,  by  by^iuplusiu  of  the  hcurt  and  of  the  arLerial  system.  It  ii 
acvomiKiiuod  by  a  groat  lowering  of  the  patient's  power  of  re«isUuice,  aod 
18  believed  to  account  for  a  large  number  of  othemiso  unexplained  casei 
of  sudden  death. 

Historical.  —  It  is  n  very  old  and  often -repeiitcfl  ob«er\'aiioii  thu 
enWgcment  of  the  thymus  is  often  the  chief  discoverable  lesion  in  oua 
of  sudden  death  from  apparently  insufficient  cviuses.  With  I'eganI  to  this 
coincidence  thcio  can  be  no  doubt,  but  ita  explanaticm  is  very  obscure 
and  btLS  given  rise  to  ^eat  difference  of  opinion. 

Kopp  Hiid  various  others  among  the  older  writers  beUevorl  tbu  tfe^B 
hypcrtrophirtd  thymuti  i-^iuwd  divUh  by  setting  n]>  a  fatal  hiryngi«mn»^^H 
which  they  deaignated  "thymic  asthma."  That  onlinary  larynjrismus  n 
duo  to  thymic  enlai^oment  is  a  view  which  im  no  longer  held,  although  h 
is  certain  that  many  children  with  hyperplasia  of  the  thrmus  have  glottic 
spiism.  Probitbly,  jis  Kscberich  has  suggested,  the  laryngismus  in  these 
ea«eH  is  only  a  symptom  of  a  gemjral  nervous  irritjdiitity  and  has  nothing 
directly  to  do  with  the  htrgc  thymus.  The  mechanical  pressure  of  Che 
hypertrophied  thymus  on  the  tnichea  or  bronchi,  or  even  on  the  longi^ 
h(Li  tjiwn  thought  by  many  di^stitiguisheil  pathologist*  and  clinicians  to 
play  lui  iinporlant  part  in  the  aiu.s;itiuii  «f  "thymus  death."  This  Wew 
hiu  Vfcen  supported  by  many  iiulhurilics,  such  as  Virehow,  Cohnbeito, 
.Jacobi,  Itaticbfusi;,  Somma,  Oraivitz,  Beneke,  and  Pott :  and,  although  it 
is  difhcult  to  believe  that  it  is  often  the  main  cause  of  death  in  tboe 
cases,  it  cannot  bo  denied  that  it  is  probably  Bfjnietimes  :m  auxiliair 
factor.  To  some  it  h;is  aeemetl  that  the  futjd  syueo]>e  may  )h'-  induced 
either  by  dii-ect  pressure  of  the  enlarged  organ  on  the  heart,  or  by  the 
heart  becoming  engorged  oning  to  pressure  on  the  large  vessels  (vena 
cava,  innominate  vein,  pulmoniu-y  artery,  or  aorta).  Others  have  thought 
it  more  probable  that  it  is  the  ncn-ea  (cither  vagm,  recurrent  Uryngeal, 
phrenic,  or  sympathetic)  that  arc  pressed  on.  None  of  these  hypotheses, 
bowevt^r,  hait  been  at  all  generally  accepted  by  those  who  have  investi^ted 
the  subject. 

In  1880  Arnold  Paltimf  formulated  a  new  hypotheaia  which  has  met 
with  much  mure  gunend  approval.  In  hid  opinion  it  was  not  proTod 
that  "  thymus  death  "  was  ever  due  to  pressure  of  the  enlarged  th\*mtis 


the  tnicLtfa,  lilood-vciwelR,  or  nerve»  :  and  hfl  jiUriltuted  it  to  the 
patient's  ba\iiig  a  peculiar  "  Ij-mphatico-chloi-otic "  constitution  which 
he  callod  the  SMttus  Lympliuik-us.  Tliie  clygcraaia  ho  dcwriljc^I  us 
being  choractwiaed  by  a,  (jeneral  eulftrgemcnt  of  all  the  lymphoid  tissuea 
of  ihe  body,  the  enlarged  thymus  being  merely  one  of  its  manifestations. 
The  constitutional  weakneaa  waa,  in  his  opinion,  sutlictent  to  account  for 
the  fatal  syncope  aa  well  aa  for  all  the  other  symptom&  Although 
Paltauf's  deacription  of  tbc  status  lymphaticus  may  not  have  gjtincd 
nccoptonce  in  nil  it^  particiilai's,  and  is  still  remitted  with  iloiiht  in  i<om« 
quarter* — especially  among  medieo-legal  n'rit<!rs — it  has  Ikji'-n  cordially 
received  by  many  le;uli{ig  ]>athologist)i  and  physicians.  L'ntil  further 
light  on  the  question  is  forchcoiuing,  it  may  therefore  be  held  to  rank 
M  a  recogiii9ed  clinical  entity ;  and  it  h  treated  as  Biich  in  thin  article. 

Etiology. — The  cause  of  the  statiui  lymphatiiiiK  is  (|uitc  unknown. 
It  hax  lieen  [Kiintei)  out  that  in  early  childhood  moat  of  the  patients  are 
rickety ;  but  they  are  certainly  not  all  so.  The  condition  is  occasionally 
found  in  .teveml  inemberH  of  n  f^iniily. 

Horbid  Anatomy. — In  all  c-aseM  of  status  lymphaticux  the  ihifta-as  is 
alaive  the  norraid  aize,  and  often  the  enlarj^emcnt  is  very  great.  Aci-ord- 
ing  to  Bovaird  anil  NicoU  the  normal  thymus  weighs  about  H  drams 
(6  grma.)  at  the  time  of  binh  and  doc;;  not  ordinarily  grow  any  larger 
in  after-life.  In  Ijinplmtism  it  may  weigh  from  2i  dt  amo  to  I .}  or.. 
(10  to  50  grms.)  or  mora.  Its  texture  shews  littlo  cliangc  on  uakedeye 
examination,  but  under  tlie  microscope,  acconrllng  to  Blunkcr,  there  is 
''a  general  hyperplasia  of  the  lymphoid  elements  associated  at  times 
witb  prntiferatioD  of  the  endothelial  cells  lying  along  the  trabccubs  of 
the  organ." 

The  hmplioid  struetwrw  throughout  the  body  ore  enlarged.  This  is 
most  notice^ible  in  those  situated  internally,  such  as  the  bi-onchiid  and 
ueMnteric  h-mphatic  glands  and  the  Peyer's  patches  and  solitary  glandn 
of  the  bowel.  The  tonsils  and  the  other  lymphoid  tissues  in  the  phuryti.Y 
and  DOBO-pharynx,  and  at  the  root  of  the  tongue,  tkre  aUo  hypertrophied  ; 
and  the  lymphatit^  glands  all  over  the  Ixjdy  are  more  or  less  enlarged. 
The  apltxH  is  huge  owing  to  an  increase  in  tlie  size  of  the  Malpighijui 
bodies ;  and  occasionally  enlargement  of  the  thf/nad  has  be^m  prcRont. 
In  the  ftowc^  the  place  of  the  normal  yellow  marrow  is  found  to  have 
been  largely  taken  by  red.  The  microscopical  changes  in  the  varioits 
lyniplioiil  tisRUCH  are  similar  to  thcKie  in  the  thymuR,  already  (leHcrit>ed. 
They  closely  reaeniblo  the  lesions  in  vjirious  infective  conditions  (Blnmer). 

Hypoplasia  of  the  vtucuUir  st/stem,  like  that  in  chlorosiK,  has  been 
described  by  Valtauf  and  otherg,  especially  in  older  children  and  adults. 
In  tlieiie  also  theri!  is  apt  Ui  be  a  degi'ee  of  infantiliiim. 

Pathology.- — \K)\y  «uch  a  lymphatic  habit  of  bmly  sbtiuld  give  rise  to 
such  a  daiigeroij>  litjite  of  weakncM  of  the  heart  anil  nervous  system  ia 
•till  unexplained,  but  various  suggestions  have  been  made.  KiicherleK 
has  proposed  that  there  is  a  sort  of  hyperthymisation  of  the  blood  which 
Bets  up  a  constant  sUitc  of   latent  irritable   woukuesd   tu   the  ner^'oua 
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■ystern  so  that  tririal  causes  hsve  UDexpectedlf  severe  effects.  H« 
would  thus  regnrd  lympiiatism  a*  Hue  to  disordered  function  o(  the 
thymus  in  the  8Hm«  way  tlmt  niyx(tt'd«in»  and  exoiihtlialmic  gtnWo 
deiwnd  on  disi>rdi?red  ibjrriid  action.  Svehla  ondoavourt'd  to  {inirr 
this  by  experiment  He  found  that  the  iatravenoos  injection  of  tbymiu 
extract  fi-om  ^-arious  animaU  caused,  in  dogs,  a  lovrcring  of  the  Uood- 
pressurv  from  vaaomotor  panilyi»iii  (dung  with  quickening  of  ihe  pulvc 
from  (lin-'ct  action  on  the  heart.  When  Urge  diises  mxto  givcu,  Uw 
aciiiual  died  with  ^yntptoma  very  siniilitr  to  ihost!  of  thymus  Jeatli^ 
namely,  restlessness,  followed  hy  colhipse  and  dys{>noea.  It  haa,  how- 
over,  been  jwinted  out  by  Swalo  Vincent  that  this  provea  very  httle, 
l^ecaiiso  oxtraetii  of  nervous,  glandular,  muscular,  and  other  tiaeues  all 
[Hvduco  a  fall  of  the  blood-preeeure  when  injected  into  animals  in  ihii 
way.  According  Co  Blumer  there  ia  no  reason  to  believe  that  the 
thymus  iKMoesses  an  internal  secretion,  and  he  suggests  that  the 
abnormal  condition  is  more  probably  one  of  intermittent  li'mpbtr- 
toxaemia. 

Clinical  Features. — These  ju-e  usiuilly  rather  indefimtti.  The 
[lativnt  it>  [tale,  tiabhy,  and  rather  fat.  If,  as  often  happetia,  he  ia  a 
baby  he  ia  apt  to  be  rickety  and  may  be  auhject  to  lar}>ngiamua 
The  tonsils  and  the  adenoid  tissues  in  the  iiaao-pharynx  are  hyper 
tmphied  ami  the  sph^eii  its  ]Hi1|)a1)l().  The  KUpurticinlty  siiiiuu-d  Ivmphntic 
glands  hIiow  8orae  degree  of  enlargement ;  and  occasionally  the  hyper- 
tiophy  of  the  thymus  may  be  made  ont  by  percussion.  A  degree  of 
lymphocytoeia  has  sometlnies  been  found  (£wing}. 

Very  often  the  prewncc  of  those  somewhat  vagtie  signs  of  Ijm- 
pliatism  '%»  uvcrlotikcd,  the  child  itt  thought  tn  l>e  «|uite  well,  and  if 
sudden  dfath  i>ecius  it  is  altogether  iiuexpecteil.  MTien  serious  aymi^ 
terns  set  in,  they  sometimes  take  the  form  of  ill-<lefined  oonvukivo 
seizurea  nccompanietl  hy  faintncss,  cyanosis,  and  dyspnoea;  and  these 
may  go  on  recurring  at  inten'als  for  many  weeks  or  months  Wfore  the 
end  comes.  In  most  instances,  however,  no  such  alarming  aympUmu 
occur  to  give  a  hint  of  djin^er  until  the  fatal  nyncope  sets  in  alter  lotne 
slight  exertion  or  shock,  or  without  any  such  occasion  being  apparent. 
The  child  then  becomes  rapidly  faint,  giuping  and  cyanosed,  his  eyes 
turn  up  and  he  losen  c<jiiscionsne.s.s.  There  may,  or  may  not,  1)C  con- 
vulsive movemenUs.  Tli«  heart  stops  altoj|;ether  Itefore  the  respirations 
cease.  The  apparent  exciting  cauw  of  the  fatal  seizure  may  be  of  the 
most  triHing  kind — the  use  of  a  tonguc-depreasor  (Pott),  a  wet  {uick 
(Escherich),  or  a  hypodermic  injection.  The  sudden  death  of  Prof. 
Langerhans's  hoy,  after  a  prophylacrtic  injection  of  antidi|ihtheritic  aenim. 
was  the  means  of  calling  ;ateiition  lo  this  subject  very  forcibly  some 
yearn  ago.  In  sonic  rases  deiith  follows  a  sudden  plunge  into  wat«r,  ami, 
in  these,  the  usual  signs  of  death  from  drowning  are  abiient  (Paltauf, 
Nonlmann).  In  others  it  occurs  during  cidorufurm  or  other  anaesthesia. 
Sometimes,  also,  it  takes  placu  during  convalescence  from  infectioui 
diseases,  such  us  diphtheria  or  euturic  fever  (Escherich,  Daut,  Fricaljung). 
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It  ii  always,  apjArentty,  the  result  of  syncope  aad  not  of  laryngeal 
obelruction.  Tracheotomy  and  artificial  resptratton  are  therefore  of  uo 
Kse  wh:itever. 

Diagnosis. — Tho  symptoms  by  which  the  jiresence  of  lymphatism 
CAD  )>r  roco^niaed  (hiring  life  iwe  ho  iU-<l«6tiO(l  urul  niioharntten'stic  th:it 
iiB  diagnoflis  miut,  probably,  always  be  tnorc  or  Iqbs  a  matter  of 
conjecture. 

Progrnosls. — Th«re  is  no  reason  to  believe  that  the  atatuH  lym- 
[^laticus  alwnyH  ends  fnUUIy.  At  the  Biiiiie  time,  whoti  il£  presence  is 
eiupected,  a  very  guarded  progtiosia  miiat  alwaya  lie  given  becAU^e 
of  the  feeble  hold  on  life  which  such  a  condition  implies. 

Treatment. — No  form  of  treatment  can  be  said  to  haro  any  bone- 
fieiiil  effect  on  the  lymphatic  <lyi«;i'a8ia.  Suspicion  of  it«  presence 
should,  however^  make  ua  exceedingly  careful  about  administering 
an  anaenbetic,  or  even  a  wet  pnck,  that  is  not  neceHsar)*,  or  doing  any 
operation,  however  irin;^,  that  is  not  urgently  called  for.  When 
sudden  syncope  occxirs  no  known  trcatmont  is  of  any  avail. 

John  Thomson. 
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INFANTILISM 


By  JoH?i  Tkomson,  M.D..  F.R.C-P.Ed. 

Introductory. — The  Hmt  detailed  description  of  infnmilism  nppeiin  to 
have  heun  j^ivcii  hy  Lamiii  in  1871  in  the  preface  to  the  thesis  of  his 
pupil,  Faiieim  do  la  Cour.  Long  before  this,  however,  the  condition  htA 
hoeii  recognised  as  worthy  of  study  by  AndrnI,  Tardieu,  Ijui-giie,  and 
others.  The  interest  now  taken  in  the  subject  is  krgely  due  to  French 
writers  (Brissiind,  Uertoghc.  Meigc,  and  Apert).  As  the  various  aiithon 
who  huvf  mrtdc  uec  of  tho  word  have  not  always  applied  it  with  <piiu 
the  same  meaning,  it  may  be  well,  in  the  first  place,  to  dtfine  what  it 
really  ttigniKus.  The  e^entiiU  change  indicftting  that  an  individual  bu 
passed  from  childhood  and  become  nn  ndult  consists,  not  in  tho  increased 
lite  ami  strength,  but  in  the  !idveiit  of  tniiturity  of  the  genital  orgsn*. 
Along  with  this  ivcquisition  nf  the  "  priniaiy  sexual  characteristic*"  of  lulall 
life,  tho  so-called  "secondary  sexual  characteristics"  of  botly  and  mind 
gradtudly  apiiear.  The  liueanieutfl  become  more  marked  and  prominent, 
the  fi<|:iiro  loses  its  childish  contoui'  and  shews  the  characterisuc  male  or 
female  peculiaritiee ;  the  kryux  enlarges  and  the  voice  changes ;  the 
breaat^,  in  the  female,  enlarge ;  there  is  .in  increased  growth  of  the 
sebaceoum  glands,  and  liair  appears  in  the  pubic  and  axillary  regions,  and, 
in  the  male,  on  the  face.  At  the  fAvae  time,  the  epiphyses  of  the  long 
bones  all  over  the  body  gradually  become  united  to  the  shafts,  and  the 
power  of  further  growth  ultimately  ceases,  These  bodily  clinnges  are 
acconipanierJ  hy  corresponding  alterations  in  the  indiviihial's  cmntiorud 
and  intollectmd  nature.  Failurv  of  tlie  pnmai'y  and  secondary  i>exual 
clmi-acteristics  to  ap|>ear  at  the  proper  lime  constitutes  infantilism,  and 
this  is  equally  ao  whether  the  general  body -growth  be  dimiimtive,  homuJ. 
or  gigantic.  I'rojwrly  speaking,  therefore,  infantilism  merely  <lenotes  a 
group  of  symptoms — just  as  jiaralysiit,  idiocj%  or  dyspepia  do — a]id 
not  a  disease,  ikt  long,  however,  as  our  knowledge  of  the  intimate 
patbolog>'  of  the  subject  remains  in  its  present  rudimentary  condition, 
it  is  advisable,  as  well  as  convenient,  to  use  tho  word  somewhat  loo«ly 
in  this  respect. 

Etiology. — In  many  casoa  of  infantilism   the  imderlying   abnormal 
conditiou   obriously    dat«8    from    birth    or    early    infancy.       In    other 
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iruUnces  the  arrest  of  growth  and  other  assocuted  symptoms  begin 
more  or  less  suddenly  during  later  childhood.  Lastly,  in  a  iew  re<:orrled 
coses,  infantilism  sot«  in  in  adult  lifu ;  for  cxuinplo,  in  two  men  who  bad 
alrettdy  shewn  signs  of  virility  (ttandy),  imd  in  a  wonmu  who  IkuI  noi, 
only  menstruated  normally  but  h^ul  even  borne  a  child  {Brissuiid  and 
Baner).  The  courite  of  the  cbai'acteristic  s^'mptoms  aJso  varies  in 
different  cases ;  in  many,  after  having  once  appeared,  they  remain  un- 
chiinged;  in  some,  adult  characteristic-s,  though  greatly  delityed,  gradually 
make  their  appenmnce  mthiiut  any  special  treatment.  In  a  few,  the 
onset  of  the  bohited  pnhcrty  if>  rapid  and  complete  without  any  apparent 
cauae^  and,  in  many  of  those  cases  in  which  special  organs  are  affected, 
normal  development  takes  place  promptly  on  the  administration  of  ttw 
ajipropriate  remedy. 

Sn  little  is  at  present  known  of  many  of  the  conditions  which  cause 
infantilism  that  no  satiitfactory  chLsaificatiou  of  the  cases  is  possible  ax 
yflt.  Most  of  the  forms  which  have  been  described,  however,  may  lie 
arrangetl  undor  one  or  other  of  the  three  following  headings,  though  it 
must  \m  admittcil  that  indefinite  cjisen  are  sometimes  met  vrilh  which  uru 
very  hard  to  classify: — (1)  Idi-jjKitJtic  cases,  in  which  no  serious  general 
or  local  disease  is  discoverable;.  (2)  Cnchtftic  cases,  in  which  serious 
general  diseftse  or  poisoning  oxiste.  (3)  Cases  more  or  less  cei-tainly 
tiue  to  !?ftJss  iemons  or  (U/ecis  of  gome  importtmt  intmruii  organ. 

I.  Idiopathic  InfAntlltsm. — This  may  be  held  to  include  the  clas8  of 
cases  gener-ally  .illiwh^d  to  as  of  the  "Lomin  tjTDe."  It  has  been  called 
anangioplasic  infantilism,  in  accordance  with  the  hypothesis  that  the 
backward  growth  depends  on  a  defective  development  of  the  \iiscular 
systfim  in  general,  and  it  has  also  been  ranked  by  some  authorities  as  n 
form  of  developmental  defect  or  stigma  of  degeneration  (Frre).  .Some 
of  the  cases  generally  asKigned  to  this  group  are  regaidcd  by  Mr.  Hastings 
Gilford  as  instances  of  the  condition  he  described  as  ateleiosis.  In 
the  Loniin  tj-pe,  when  adult  age  is  reached,  the  figure  is  very  small  and 
slim,  and,  un  this  iu'ctnitLt,  l<M)h.s  at  lint  ^ight  tiki;  that  iif  a  yonng  child. 
^^'ben  the  [Bitienl  is  strippetl,  however,  his  outlines  are  tteim  to  Iw  not 
altogether  child-like  although  liis  sixo  is  so.  The  head  is  propfirtiotially 
small  and  the  trunk  well  formed — with  the  ahoiUders  broader  than  the 
hips  and  the  iHiny  prominences  fuirly  distinct.  Although  the  patient's 
taw.  is  that  of  a  young  lM>y  or  girl,  the  contour  is  that  of  one  a|ipn>;K'liing 
puberty.  There  Is,  however,  no  sign  of  pid>i(-',  axillary,  or  facial  hair, 
and,  in  the  female,  no  development  of  the  hreasts ;  the  genitjit  organ.s  are 
snwU  and  immature.  The  intelligence  may  be  fairly  normal,  but  ii  is 
geoonlly  rather  small,  weak,  ami  childish  like  the  body. 

IL  Cachectic  Infantilism  may  conveniently  be  applied  to  those  cases 
in  which  the  arrest  of  develo])ment  seems  to  depend  on  some  chronic  infec- 
tive or  other  disease,  or  on  some  dnig-intoxication  which  profoundly 
affects  the  general  constitution.  The  iy|>c  of  this  variety  of  infantiUsm 
is  often  less  marked  and  less  characteristic  than  that  of  the  other  two. 
Tlia  ciichexia  tirsi,   and  probably  stIU  most  fre<piently,  referred  to  in 
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tnwUcuI  lit^niturt  oa  causing  iiifniitiUsm  is  chronic  tuti^n-tijofif.  Thn 
children  of  tiiberciiloua  parents  ai*  said  to  be  prone  lo  suffer  Jrotn  inf&n- 
tiliani  of  the  Lorain  type.  Bui  what  concerns  iis  now  is  that  chUdrrn 
who  have  Joiij^  sullered  from  severe  tuberculoais  in  any  part  an:  a|)t  tc 
«bow  ngna  of  retJirded  sextinl  development.  Spinal  ntries  is  a  Tei^r 
common  causal  factor  (Mnrie  and  L^n,  Andrioii).  Coi^fiatal  m^fAHia  ii 
another  common  cauKe  (F/X.  Fniirnier).  Many  of  the  chiklroa  who  suffitr 
severely  from  hereditaty  syphilis  in  early  infancy  sbeir  in  aAxAaoBoa 
greatly  deliiye<I  sexual  development.  Mntnrut  (Lancere»ux),/<7ntw|y,  jwDo^Tnt, 
and,  to  a  Xti^a  extent,  Rome  of  the  common  infi-ctive  diseaaes  have  also  liero 
crediterl  with  a  similar  effocL  Infantilism  \b  nut  rarely  auociatod  wiUi 
ktart  diamsf  of  various  kinds  (Kerrannini,  Carr^,  Jesson) ;  apparently  tny 
form  of  heart  disease  that  begins  early  in  life  and  caows  much  intcKtrencc 
with  the  gencrul  circulation  may  give  rise  to  it.  The  Issjong  most  ofwu 
descrilioti  aa  causing  it  are  mitral  stenosis  and  congenital  stenosis  of  th« 
pulmonary  and  aortic  orilices.  In  only  a  few  of  the  diseases  whkb  pv« 
rise  to  idiocy  (besides  cretinism)  is  infaritilism  a  prominent  feature  It 
is  especially  so  in  coses  of  severe  sf>aslic  diplegia  and  of  vucrxKephaiy.  It 
is  not  one  of  the  features  of  mongolism.  In  dwarfing  from  severe  niofarii 
there  is  genenilly  considerable  delay  in  seEiial  development  In  many 
other  forms  of  dwarfing,  such  as  achondroplasia  and  the  well-known 
type  of  which  "General  Tom  Thumb"  nod  Count  Boruwlaski  were 
examples,  infantilism  does  not  occur. 

Tiie  ilnujs  which,  when  iiHcd  ftir  .1  long  time  ajul  in  excessive  clcnra, 
are  reganl^l  hs  most  apt  to  caii.se  infantilism,  are  alcohol,  load,  mercur}', 
morphine,  tolmceo,  Jind  biKid]»liidu  of  carl^jn, 

hi.  Infantilism  depending-  on  gross  lesions  op  defects  of  imporuuit 
internal  organs. — Tiiis  ^Toiip  include.^  much  the  moat  im|>«rtii.nt  iiwl 
ilitt!n;.<ititig  Ivjies  of  the  amditiun.  Hri'Loghu,  who  is  11  gmtt  autliority 
on  all  clinical  niallAirs  ruhiliiig  I.0  thu  thyrnid  and  has  especially  studied 
its  action  on  the  body-growth,  is  strongly  of  opinion  that  all  form*  of 
infantilism  depend  on  defective  thyroid  action  only,  and  that  wiibom 
thyroid  dof&ct  tnfantilit^m  cannot  occur.  Other  wriu^rs,  such  as  BrisBsud, 
hold  similar  views.  There  arc,  however,  a,s  Fcrrnniiini  has  pointed  out, 
many  cogent  reasons  for  doubting  this  altogether.  Indeed,  it  seems 
almost  certain  that  whilttt  the  thyi-oid  has  a  far  more  striking  effect  than 
any  other  gland  on  tliu  development  of  the  sexual  organs  and  on  thza  of 
the  Itody  generally,  many  other  important  internal  organs  exert  b  similar 
influence  in  a  very  definite  degree.  Some  reported  cases,  indeed,  seem 
to  suggest,  if  not  lo  prove,  that  extensive  lesions  of  almost  any  one  of  ths 
im]>ortant  viscera  may  sometimes  produce  infjuitilism. 

Thyroid  or  myarwcrfemu/ous  infantiiism.  called  by  some  French  writers 
"  Brissaud's  type,"  in  contradistinction  to  "  Lorain's,"  is  svionymous  with 
Hertoghe's  myxoedeme  friwte  «r  iHUiigii  chronic  hypothyria  in  Uie 
child.  It  \t^  indeed,  the  mildest  degree  of  cretinism,  and  its  symptome 
are  so  slight  that  its  nature  is  often  overlooked.  The  features  of  a  charae- 
(eristic  case  are  well  seen  in  Fig.  S,   and  may  be  descrilwd  as  follows 
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(Mdge): — The  face  is  rounded,  tbe  cheeka  chubby,  the  By«'«  slightly 
piilTy.  the  lips  thick,  the  no«e  more  or  less  snubbed  ;  but  the  skin  n  soft 
and  delicate,  the  hair  tino,  and  the  eyebrows  and  eyelashes  rather  scanty. 
The  abdomen  U  somewhat  hirgo,  the  linilis  are  iilump  hut  taiieriti^  low.irds 
their  extremities,  and  all  the  bony  and  iQuscukr  promiiKinees  of  the  body 
are  masked  by  a  thick  Uyer  of  fat.  The  genitiil  organs  are  nidimL-ntan* ; 
the  peni»  is  small,  and  the  teste*,  though  well  formed  and  coni})lctcly 
deaceiidn],  are  those  of  a  little  boy.  There  is  no  pubic  or  nitillar)'  haii'. 
The  VDieo  is  harsh  ami  tTackcd.  the  larj-nx  very  eijightly  prominent,  aiid 
the  thyroid  ^iland  genonilly  small.  Tho  hearl  ifi  rather  large  for  the  size 
of  the  body,  just  as  in  childi-en;  and,  although  the  stature  is  not  invariably 
small,  the  whole  conformation  of  the  figiu-e  is  childish — the  lower  limbs, 
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Pill.  6.-  I  iuUmu  InluilUlRIii  iHrrtriiEhin},  nlHntlni;  ABivt  nt  th^roul  umtmrnl  iluilb}; 

Bi"  "la  IMS  tbm  iwtt*nt  wm  twnnty  ym%  old  kitd  M  inrJiM  In  h«f[bt.    In  l!«M 

ta?  bftd  ^ib"t  Ul  iBftiM.    <B«pnau(?«(l  by  Dr.  Qtriogba's  kLnd  pMnttnloa  from  tlw  JMI.  Aaut. 
r«V.  it  mtd.  dt  Mf.  Uru.,  Stun  du  T  avni  IWT.) 

for  example,  b«ing  too  short  and  the  abdomen  too  Urge  (or  the  |>aliHnl's 
age.  When  the  symptoms  set  in  oarly,  the  second  dentition  may  he 
delayed  indefinitely  (Marfan  ami  Guinon),  and,  as  Hertoghe  first  i>ointed 
ont,  the  epiphyses  remain  luiunit^d,  so  that  there  i»  a  {MkssiWihty  of  klor 
growth  in  Htature,  Alnng  with  the  am'st  of  bodily  growth  there  is 
often  a  characteristic  defect  of  some  of  the  functinne.  Constipation  is 
often  present,  sometimes  enuresis ;  there  may  be  a  tendency  to  veiy 
heavy  sleep:  habitual  cold  feet  and  chilblains  are  common,  and  the 
lem|>cniture  is  j;c'nonilly  subnormal.  The  mental  cunditiou  aleo  is,  as  a 
rule,  cbanict<?ri8tiiiilly  t-hildish  ;  the  patient  is  heedless  and  simple 
minded,  lau^hH  or  cries  eti«ily,  is  quick-tempered  but  reatlily  appealed, 
prone  to  excessive  fondness  and  to  \inrcasouiiij;  dislikes.  When  myx- 
oedcmatous  infantilism  occurs  in  females,  its  effect  on  the  fif^iire  and  on 
(IcvolopmeQt  is  similar   to  that  seen    in    the  male   sex.       The   infantile 


Toman  romaiiiA  u  big  girl,  atiH  the  age  of  piibeity  doMnot  V>rin^  a^j-mi 
the  uaoal  changes.  Menstmation  is  m  abevance,  the  brca^it^  '!•>  ii«r 
enlarge,  the  neck  shews  no  thyroid  prominence,  and  no  hsur  npjwari  on 
the  axillae  nr  pulws.  Ah  the  lii^iB  oiilarge  vor)'  little,  the  tnink  rL'&tutu 
of  a  cylindrical  Bhapc,  and  there  is  iiu  waiKt. 

IiifaDtiltsm  associated  with  ^guniwn  h  not  uticommon,  and  a  numbn 
of  atlult  gianta  have  been  described  in  whom  the  ppjix^rtions  of  the  body 
were  licyi^h,  the  iitiion  of  the  oiMphyses  and  diaphyacR  delayed,  anil 
the  genital  organs  like  those  of  a  child.  GigaiiUam,  according  -to 
Brissaiul  and  othei's,  is  to  bo  regarded  aa  the  acromegaly  of  adolcMence, 
and  in  almost  all  the  uui^s  examined  after  death  disease  of  the  pituitan- 
body  has  been  found  (Launois  and  Hoy).  It  aeema,  therefore,  poeaiUf, 
and.  pi'fhaps  probable,  that  the  morbid  condition  of  the  pituitary  gland 
preseni:  may  have  Bometbiiig  to  do  with  the  arrest  of  sexual  dftvelopmenL 
There  i«.  however,  no  ca«e  ;is  yet  on  recon"!  in  vhicb  the  adrainiatnition 
of  pituitiiry  gland  aiibstauco  has  stai'ted  the  delayed  sexual  development. 

Dr.  Eii»Ui.ee  SniitJi  and  others  have  dmwn  attentiim  to  thf  loarkal 
arrast  of  gi'owth  whii,-h  in  sonictimeK  ulnorvod  in  childrun  who,  year  aftnr 
year,  are  af[lict«d  with  recurrent  attaeks  of  sererf  dhtrrhoea.  When  such 
children  reach  adult  age  they  often  shew  a  condition  of  complete  infantiliiiin. 
their  height,  IxMlily  proportion.'*,  sexual  organs,  and  iiienUd  »tnie  han^ 
thooeof  children  of  9  or  10  years,  an(3  their  rpiphyBOs  Btill  unnnit«-*d  to  the 
diaphysas.  In  ninny  such  wises  the  ori^nal  diarrhoea  is  certainly  due  u> 
severe  pancreatic  disease.  In  1004  l.>r.  Byrom  liramwcll  published  thB 
ea«e  of  a  boy  of  IS^v  years,  with  marked  infantilism  which  had  not 
t>enofited  by  thyroid.  He  proved,  by  the  use  of  Sabh's  iodoform  capsutet 
and  other  tests,  that  the  pancreatic  secretion  was  completely  in  abeyanee 
in  this  [Mitient,  and  shewed  that  when  jwuicreatic  substance  Traa  r^fuUrlf 
ailmiidstered  the  arrested  growth  and  development  resumed  their 
normal  course.  In  '2h  years  the  boy  g:iined  Tji  in.  in  height  and 
'2Z!f  Um.  in  weight;  his  genital  organs  deveIoi>ed  normally,  as  did  many 
of  the  accessory  sexual  characteristics  ;  pnbic  and  axillar}'  hair  appeared, 
he  lost  his  childish  voice  and,  to  a  considerable  extent,  the  childUh  ptm- 
portions  of  his  figure;  and  bis  diarrhoea  ceased.  As  a  similarly  succe«i- 
ful  case  has  been  recorded  by  Dr.  J.  L.  Kentoul,  there  seems  to  Iw 
no  doubt  that  Dr.  Byn)m  BramwcU  has  eatjiMisbcil  that  there  is  a 
distinct  clintcnl  entity — a  fmnn-fiitic  finin  of  infantiU«ra — which  is  due 
to  deficient  pancreatic  secretion.  With  the  gratifying  auccew  of 
these  cases  in  mind,  it  is  ver^-  disappointing  to  have  to  record  that 
all  cases  of  infantitiflm  with  pancreatic  di.'^ease  cannot  be  cured  in 
this  way.  In  a  vn&a  precisely  similar  to  those  just  mentionrd,  a 
boy  iif  24^  years  (."(l )  wh(im>  elinind  history  and  appearance  (Rg.  9) 
were  aluioat  identical  with  those  of  Dr.  BmrnweH's  patient,  and  who 
also  bad  been  treated  in  ■^■ain  with  thyroid,  the  pancreatic  treatment  was 
ordered  by  Dr.  Brarawelt  and  myself  without  succese.  The  patient 
ahnwed  nu  impnivoment  worth  noting  after  more  than  a  year.  It  is  also 
certain  tluit  in  some  [latientfi  presenting  a  similar  apjiearance  and  having 
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a  similar  hisMnr  nf  recurrent  iliarrlioea  tho  piiiicreas  Moma  tn  lie  hittc- 
tion»lly  active  (4).     The  cniwation  of  tbeua  cai^es  n-nmins  quite  obscure, 

Infuntili^ni  has  also  been  described  as  occurring  in  casos  oj 
^jfTtrn]^uc  htliurif  htpaltr  cirrinKHs  (I-ercbonllet)  ;  am!  Murliit  h»9 
'PuIiIikIiinJ  a  cuiio  in  which  /rujJJaietiul  ituuU/pitu-ff  van  pos&ibly  the  cause 
of  iiifaDtilisni. 

Treatment. — In  all  cases  of  infantilism  it  u  fmporCAnt  to  attend 


litaCTMUF  iltmhDM  for  U|  T**n ;  owlflMClon  Ilka  lh>t  of  a  Ixijr  of  7  to  V  r**t»  of  ip ;  bo  Ud- 
(■roTonwiiI  <<»  Uiynriil  or»fi  }i«nrr-«li<:  exlmt. 

carefully,  in  the  first  place,  to  the  general  health  and  hj'^ene,  and  to 
treat  any  cause  of  cachcixia  th;it  may  be  prcftetiL  In  thyroid  iiifiititilism 
the  treatment,  is,  of  coiii'«e,  (but  of  myxocdema.  ThjrniJ  substjiiice 
ahniilil  not,  howovcr,  be  given  in  too  huge  nmount ;  one  5-gi-aiu  lahlot 
every  aecond  day  i»  generally  a  sufficient  dose  to  begin  with.  The  result 
in  always  striking ;  but  if  thyroid  treatment  ia  not  bo^in  before  the 
age  of  oduleacence  the  lower  extremities  will  nlu'ays  remain  stunted 
(Fig.  8). 

In  tho  pancreatic  form  pancreatic  extviict  should  ho  given   in  some 
form.      i>r.  Uramwell  gave  his  patient  1  dram  of  Armour's  U^iiior  i>ait- 
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creAticiitf  dnily  along  with  an  Cjiial  nraonnt  of  a  glycerin  extract  of  a 
Dr.  Rentotil's  cjiao  receive*!  10  grains  of  pancrcfttic  extracl  thrice  a  dkjr. 
Ill  lUl  forms  of  infiintilisni  it  is  advisable  to  give  small  doses  of  tJiyroid 
&  careful  trial.      Occasionally  it  may  he  uoexpectedly  auccesaful ;  %xA, 
with  care,  it  will  in  any  cue  <lo  no  harm. 

John  Thomsos. 
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OBESITY 

By  Sir  Dtce  DirtKWoaru.  M.D.,  LL.D..  F.B,C.P. 


I 


Introduction.^ — Obeaiiy  may  be  dcliiicd  m  a  condition  in  which,  from  one 
caus^'  or  another,  an  ovorgrowlh  of  fat  uke»  place  in  many  pnrt«  of  the 
hody.  The  bwly  in  health  is  more  or  Ie.«  covered  with  fatty  tissue,  and 
certain  pnrts  are  well  ulad,  both  vitbout  and  within.  Improved  nutritioD 
of  the  whole  body  increases  the  fat,  and  diminished  nutrition  is  rapidly 
indicaletl  by  a  los.s  of  it.  We  are  only  concemod  now  to  take  note  of 
such  julipase  overgrovi;th  as  constitutes  an  unwholesome  or  morbid  rtato, 
learling  to  nndue  hulk,  ilifsproportionate  IxKly-weight,  and  interferenM 
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with  due  [wKunnance  of  various  fittictioos.  "Lo  di^vt-lupitemont  de  la 
gi-Rsee  nc  constitiiu  unu  malailie  i|ue  lorstiu'elle  «iitrave  le  jou  d'un  organs 
queloom|ue  "  (P.  l^^ceiidre). 

Etlolotry. — In  this  caae  we  have  to  deal  n-jtli  a  definite  lissue-pm- 
clivity,  vrtiich.  iis  Id  ulhor  iiiHt4iiice«,  mu)*  be  cither  inbvriu'd  or  ac<]uii'cd. 
A  fHmily  lorideticv'  to  oheaity  is  welt  rncogntstyl ;  Imt  tlie  scvornl  ntemliers 
of  8Uch  a  family  nuiy  not  nil  boeonie  the  subjects  of  it,  Mode  of  life  hjis 
much  to  do  in  det«^llinin^  the  occiuTence  of  obesity,  and  thus  singular 
nnlikenesft  may  cxi«t  fimongst  the  tiidividtuiU  of  a.  disposed  stock.  Btich 
a  tendency  may  l>e  noted  in  certAin  moniWrs  of  a  family  inberiting  the 
arthritic  diatheBts  ;  gout  or  glycoBiiria,  for  example.  occurriDg  in  somo 
membera,  and  an  extraordinary  obe«tty  in  otherft. 

The  sexual  relations  of  piuguesceoce  are  noteworthy,  and  must  be  con- 
sidered 111  talking  u  complete  view  of  the  subject.  Adipose  development 
is  as  nomml  u  mode  uf  nutrition  nx  puberty  in  die  wnnian  lis  is  the 
development  of  the  breaslK  and  itvaricti.  In  tbJK  connexion  wu  note  also 
the  increased  tendency  to  fatty  dejKMitictn  which  is  a]>t  tu  ensue  after 
caatnition,  especially  in  females.  Towards  the  age  of  forty  years  the 
same  tendency  13  to  Iw  rot€<l  in  both  scxe« — the  change  in  such  casCM 
being  |)urtly  due  to  diminished  bodily  ncti%-ity  and  the  Ciisier  life  not 
aeldom  cnjoyod  at  this  jwriod. 

Undue  obesity  i»,  as  a  rule,  no  indication  of  soundness  or  robustness  of 
constitution.  In  infancy  an  excess  of  fat  is  not  a  sign  of  generul  good 
nutrition.  Tbtm,  a  child  muy  be  at  ouco  very  rickety  aod  very  fat ;  and 
the  latter  state  ta  a]>t  to  doceiva  thi?  unwary  jw  to  the  serious  underlying 
condition.  In  byatoriaJ  girls  there  may  bo  iiuteworthy  obesity  in  spite 
of  a  miserable  appetite  and  a  very  small  intake  of  food.  The  breasts 
may  become  very  fat  in  women  the  subjects  of  amenorrboca :  and  the 
condition  subsides  on  ro-establiahmont  of  the  menses.  Atrophy  mf  the 
testicles  has  boen  known  to  be  Jtsaociated  with  inordinate  growth  of 
mammary  fat  in  males.  The  sexual  appetite  is  distinctly  lowereri  in  obese 
persons  :  and  inertness  of  the  sextul  organs  certainly  favours  the  deposit. 
of  fat.  As  pointed  out  by  Sir  James  Paget,  after  the  .'tge  of  forty 
years  persons  either  diverge  into  spareness  or  beciirnje  more  nr  less 
oliese ;  the  former,  as  a  rule,  enjoy  tlio  ha]tpier  and  longer  Iwwe  fif  life 
(pwfc  Vol.  I.  p.  20.1).  With  advancing  years,  however,  a  good  deal  of 
the  adventitious  obesity  of  middle  life  is  apt  to  be  absorbed  and 
disappear. 

Heredity  afiurt,  the  i^onditions  which  dotcrniiiio  obosity  in  a  morl>id 
degree  are  diet,,  exorcise,  and  hubits  of  life.  In  cases  presenting  a  strong 
hercditiry  tendency  to  fatty  hypertrophy,  habits  of  diet  count  for  less, 
and  the  proclivity  may  be  little  iuHueneed  by  measures  which  prove 
effective  in  other  casKf!?. 

We  are  nut  now  eoncenieil  to  discii&d  cases  of  local  overgi'owths  of  fat 
or  fatty  tumours.  These  may  be  single  or  multiple,  of  alow  or  <A  rapid 
growth.  Such  Himours  are  commonly  hereditary,  as  much  so  as  .iie 
atheromatous  cysta  or  wens.     Habits  have  little,  if  anything  to  do  with 
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these.  Two  uxceptioos  iiia_v,  however,  be  meiitioneti :  firat,  cam  in  wfaict 
local  irriuiion,  long  contiuueii,  indticea  a  fatty  growth ;  and.  ieoondl;, 
cases  of  s^nninetritiiil  fatty  turnuiirs  (tipunn),  owr  the  occipital  region, 
due  to  excessive  beer-drinking,  described  by  tlie  late  Mr,  MurrBOt  Bftker- 
*t\  thfse  I  have  seen  ngood  many  examples  {jfiiU  p.  507). 

Wo  may  also  note  some  racial  peculiarities  in  respect  of  ob«sit]r.  The 
pe>cuU:ir  gluteal  development  of  the  Hottentot  n-omcn  deserves  mcation  . 
and  the  cuiuinoit  ictidtiiicy  to  obesity  in  the  Hebrew  race  is  retnarkabla 
A  Bingidor  coiiti-ast  is  to  bo  observed  between  the  Teutonic  races  and  the 
pcajilo  of  the  United  States  of  Anienca.  The  former  often  pruunt 
examples  of  obesity  \  the  lattei',  idthuugb  largely  recruited  from  the 
former,  cxtiibit  markedly  less  tcndcucy  to  this  condition  ainidst  tbe 
environments  of  tbe  New  World.  Climate  may  have  to  do  with  thii 
restUt ;  but  habits  and  diet  are  probibly  much  mure  concerned  in  it.  la 
the  East  renuu-kablo  examples  of  obuaty  are  met  wth,  hut  amongn 
Hindtis  rather  than  Mohammedans.  Cnatoms  and  diec  account  for  this 
ditf'erencc ;  and  European  indidgcnces,  including  alcoholic  habits,  united 
with  Orient;^  indolence,  not  t>eldTjtn  explain  these  anomaliiw. 

In  a  niudurately  f»t  man  the  fat  has  been  «&timut«l  at  onu-oighteentb 
or  oniTtWf iitieth  of  the  total  lioily-weight ;  and  in  woman  tbe  ivbttive 
pro^iortion  is  larger.  It  is  naturally  found  in  the  face,  in  the  orbits, 
palms  of  the  hands,  soles  of  the  feet,  tlexurcs  of  joints,  around  lb 
kidneys  (suet),  in  thu  mesent^-iy  and  umcutum,  in  the  ap{>en<lico« 
epipluioiti,  in  ihi?  subcuUiiR'auii  aieular  tisiiiie  in  certain  situations,  such 
the  abdoniinal  witlL,  mammai'y  region,  antl  in  the  (cancellous  tissue  of  bo 
especially  in  yellow  marrow.  No  fat  is  met  with  in  the  scrotum  or 
penis,  or  tji  the  nymphae ;  nor  is  there  any  between  tbe  rectum  and 
bladder.  None  is  fnund  within  the  erauinni.  In  the  viscent  fat  it 
normally  wet  with  iji  the  culls  of  the  Hver. 

The  Boiii'ces  of  fat  in  the  system  are  dependent  on  the  supply  of 
foixl.  One  of  the  common  signs  of  excessive  consumption  of  food  is  a 
progressive  obesity.  Fatty  matters  reach  the  blood  fi-om  both  animal 
and  vegetable  |iubuliim,  but  especially  fi-om  non-nitrogenioed  materiali, 
such  as  starch,  sugar,  gum,  and  alcohol.  Fat  itself  aflTonls  lui  immediate 
supply  :  hut  only  a  small  proportion  of  the  stored  fat  in  the  bodv  comes 
directly  from  that  consumed  with  the  food.  "  Fat  and  earbohydnite  are 
on  an  cfjual  footing  as  sources  of  muscular  energy  "  (Chittenden).  Kxcessive 
pingue^i-ence  is  normally  kept  in  check  by  the  means  which  induoc  full 
oxygenation  uf  the  blood  and  tissues.  Hence,  if  organic  oompouuds  rich 
in  carlK>n  are  fully  supplied,  ami  oxygen  but  inadequately,  favouring 
conditions  exist  for  fatty  deposition.  Diminished  exercise  and  close 
confinement  lessen  oxygenation  by  preventing  the  dissipation  of  carbon 
compounds.  Those  points  arc  well  illustrated  by  the  results  of  captivity 
on  animals,  and  by  examplos  only  Um  common  in  the  sociitl  systems  of 
the  human  family  ;  and  they  alford  a  clue  at  ou'ce  to  the  nature  of  the 
proper  remedial  measures.  The  only  patholopcal  condition  in  wfaioh  it 
may   be  alErmeil   that  the   relative  consumption  of  oxygen   and   the 
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e3CcratioD  of  carbonic  acid  are  decidedly  reduced,  13  tb»t  of  obesity.     This 

oxplaiiiH  the  iliflinilly  met  with  in  reducing  the  weight  »if  S4>mK  jtaticntJi 
even  when  siibjoclotl  U>  an  iippniftriate  diel.  Il  h  gunerally  thought  th»l 
in  Rome  obese  persona  the  condition  is  independent-  ol  over-eating  or 
deficient  exercise,  and  is  duo  to  retarded  motabolium ;  aft«r  considerable 
diAcusaion  von  Xoonlt-n  comes  to  tbo  conclusion  that  this  inter^u'etation 
must  be  nccoptec]  with  reserve. 

A»  patliologista  and  clinical  ohacrv'crs  we  have  to  distinguish,  as  far 
|u  we  can,  between  fattiness  due  to  infiltration  and  that  dne  to  dcgenera- 
Iii  the  former  case  iiifiltiiition  {iiitomaiosis)  should  bu  regarded  as 
an  excessive  deposition  in  the  culls  which  iioi*nial]y  contain  fat,  as  in 
tbe  subcutaneous  areolar  tissue,  omentum,  perinephric  region,  liver,  and 
parts  between  mii»cular  fasciculi  in  ibe  voluntary  and  cardiac  muscles. 
Sach  an  infiltration,  though  gcnend,  may  in  certain  parte  Imj  in  excess ; 
it  is  then  met  with,  c»pcciidly  in  the  alxloineii  and  in  the  integumenta 
about  the  nmmniary  region  and  the  buttocks.  In  the  heart,  inhltration  ia 
common,  and  is  not  inconslKtont  with  vigonttis  action  of  this  organ.  The 
visceral  layer  of  the  j^ericardiun^  is  a  common  scat  of  it ;  so  also  ia  the 
interstitial  connective  tissue.  This  is  not  to  be  regarded  as  an  emmple  of 
*' fatty  heart,"  since  thtj  muucnlar  (KanHxiH)  elementH  maybe  <juite  healthy 
in  Huch  a  case.  01>es«  ]>crsons  may  have  nbumlant  fatty  accmouhilion 
iunoiigsi  their  muscular  bundles,  and  such  muscles,  though  hampered  and 
weak,  may  be  suHiciciitly  soiuid  t^)  resume  full  function  if  they  be  relieve<l 
of  theii'  fatty  eiicimibrancc.  OWsity  tends  to  induce  inaction  and 
mitacuhu-  inability,  iirid  so  there  la  a  vicious  circle  of  midign  events  in  such 
tttstatices.  The  liver  becomes  fatty  uii<ier  similar  eonditions,  lat  where 
persons  eat  fatty  food  or  much  carbohydrate  material ;  and  especially  if 
they  are  immoderate  in  alcoholic  Huids,  which  combine  roore  readily  with 
oxygen  than  docs  fat.  Fatty  dogencration  is  a  more  serious  matter. 
Tn  this  case  fat  is  found  in  the  tissite-eloments  themselves,  as  in  the 
muscle  fibres  or  in  the  walla  of  blood- vessels  (rut"  Vol.  I.  p.  573). 

We  are  only  concerneti  here  to  consider  fatty  di:|i06it  and  iiifiltmtion 
in  excess.  Fat  Is  apt  to  he  deposited  ia  excess  aft^ir  unacmin  duo  to 
repeiited  haemorrhages  or  otherwi^ ;  and  is  commonly  met  with  in 
chlorotic  young  wometi.  In  wasting  disease  fat  is  lost  early  ;  and  in  cases 
of  inanition  it  ia  obsvr\i.'d  to  ihsappear  early  from  tho  fmte,  giving  me  to  a 
obaractcristic  starved  and  gainit  aspect.  Fat  is  often  fluctuating  in 
qnaDtity ;  much  of  it  may  di»appe;ir  in  a  very  short  time,  antl  no  less 
rapidly  may  it  \h-  jigiiin  di^po-sic^-'d.  Huniiin  mid  animal  fat  cunLaiua 
ulcin  or  liquid  fal,  and  tslearin  or  palmititi  which  in-e  sotiil.  The  srairces 
of  it,  as  already  stated,  aie  from  various  articles  of  diet,  and  an  ordmary 
ilielarj'  contains  from  one  to  two  and  a  lialf  ounces  of  fat.  Carltohydrates. 
such  as  starch  and  sugar,  especially  tend  to  produce  it ;  but  the  method 
of  convemion  of  augar  into  fat  is  not  yet  precisely  naetTtainod.  It  ia 
proWble   that  fat    ciin   he   ulso   con^-erted   into    oirhohydmtes,    such    us 

transformed  for  m^e  in  the  tissues  as 
carbohydrate.     This  may  conceivably 
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occiu-  wlieit  the  body  bos  to  draw  upon  iU  own  store  of  fat  and  so  Iok 
its  luidiie  corpulc'rifo. 

ThiU  th«  proteinri  [wsaibly  couatitute  a  source  of  Cat  is  jji-oved  W  tb» 
fact  that  whilst  the  urea  whicli  is  excreted  represents  uU  the  nitrogen 
which  is  thus  p)ut8«d  through  the  body,  it  reproseiiis  much  leaa  cariwn 
than  is  found  in  r  ijimiitity  of  the  prrit^in  yielding  the  anme  amount  uf 
nitrogen.  This  Kurplus  of  carbciii,  if  not  otherwise  disposed  <rf,  for 
example  oh  CO^  remains  as  a  poseible  source  of  fut  to  be  dopo£it«d  in  the 
body.  The  cheraiail  probletn  of  the  formation  of  fat  out  of  protein  k 
contained  in  the  question  of  tliu  jircKliiction  of  sugar  out  of  protein,  avI 
of  the  building  up  of  fat  out  uf  augur  ^AIiigiius-Luvy). 

Nocmiil  bloud  oonUiina  about  one-half  per  cent  of  fat,  the  miude* 
more  tbrn  3  per  cent,  the  brain  8  per  cent,  and  the  nerve*  H 
per  cent.  The  nerves  are  the  laat  to  lose  their  fat  in  cases  of  general 
atrophy,  and  the  large  nmuunt  normally  pronunt  it)  them  is  signiticftnt  of 
the  high  imjKirtatice  nf  fut  to  thrir  well-being  and  {wtential  activity.  TW 
amoiutt  of  fut  in  the  blood  nmy  be  readily  increased  by  certain  articles  of 
food — moatly  by  fat,  sugar,  and  Btarchy  matters ;  in  leu  degree  by  Animal 
food,  and  least  of  all  by  bi-ctul. 

Fat  is  a  bad  couductoi-  of  heat.  Warmth  is  retained  in  tbe  body  by 
tiio  paimiculiis  adiposus,  and  thu  intestines  ai-e  especially  protected  by 
the  fat  in  the  omentum  and  appendices  epiploicae.  flence  the  stout 
reipiire  less  warm  cloching  than  lean  persons;  an^l  the  latter  suffer  more 
readily  from  chills  and  ex}H»uro.  Normal  radiation  of  heat  is  checked 
in  the  obe^  ;  there  are,  however,  cxccpcious  to  the  tolerance  of  cold  to 
some  eudos  of  anaemic  obosity. 

It  is  not  sufficiently  recogiiiAcd  that  fat  deposits  are  constantly  under- 
going change  by  decompc«iiion  and  reformation.  As  with  all  other 
tissues,  intimate  change  proceeds  oven  In  the  densest  layers  of  bit :  and 
in  no  pAi"t  of  the  body  does  any  fatty  deposit  lie  out  of  the  curront  of 
life  and  unaltered, 

I  have  said  that  heredity  has  largely  to  do  with  the  occurrence  of 
obesity;  according  tn  Oertel  of  Munich  this  influence  can  he  traced  in  50 
per  cent  of  all  cases.  We  have,  then,  to  deal  with  a  very  definite  diathetic 
condition  in  which  a  special  trophic  proces>»  is  at  work— one  as  definite 
in  itti  cnursf'  and  outcnmo  aa  in  thai  in  which  a  gi>uty  or  a  " strumous' 
di»[iOKitiou  pri'vaiis.  It  is  of  hi-^h  im])ci-t<ince  to  realise  thin,  am],  if 
]K)salble,  to  LN>me  to  some  clear  understanding  of  it  before  iimlertaking  a 
line  of  treatment  for  any  obese  person  ;  for  a  marked  diflfercncc  is  lo  be 
noted  l>ntween  cjuea  in  which  obesity  is  tliu  outcome  of  heredity  ami 
thfise  ill  which  the  (Miuiimbmtice  is  acipilrutl  l>y  certain  habits  and  modea 
of  lif«.  Whei^'  herediiarj'  disiiosition  is  potent  and  effective  we  are  less 
hopeful  by  far  of  ^rKxl  and  Listing  residts  from  any  plan  of  treAtment. 
When  the  disorder  is  acquii-cd  hy  bad  habits,  improper  dtet^  and  indokace, 
wo  may  reiuiily  imxlify  it;  and,  in  imiients  who  co-o|ienitc  intelligently 
and  honestly,  wa  may  largely  and  permanently  dissipate  the  fatty  enctim- 
iH^noe.     The  mentjil  peculiarities  and  temperament  are  deeply  oonoeritvd 


in  every  case  ;  xho  difllculcies  of  treainKint  are  greatly  cDhanccd  in  pcrsone 
of  indolent  and  phlcgmuiic  baltit ;  and    proportionately   dimmisbcd    in 

iHB  o(  ftctive  ond  eiiergotic  disposition. 

The  relation  Iwtween  gout  and  obesity  is  one  of  much  interest.  Gtftit 
iiTM  largely  in  many  cases.  It  \n  not  iuiiiaivlI  for  feruiin  momherH  of 
a  family  yriih  gouty  inheritance  to  become  obese.  Thia  may  occur  in 
either  sex  and  sornotimes  hyfore  puberty.  After  the  age  of  thirty  oliesity 
may  set  in,  and  witbtn  ten  or  Bftvi-n  yeiirs  glycnaiiria.  Such  jiersons 
belong  to  tliu  i-tiuw  of  fHt  cr  gouty  diabetim,  nnd  in  them  the  glyco«uria 
i&  but  a  mild  form  of  chronic  diabetes.  The  preaonce  of  glucose  in  the 
imne  ia  almost  the  only  sympUim  which  such  jmrictit!*  hnve  in  coininnn 
will)  thosv  who  are  the  siibjiH-lK  of  the  gnivc;r  diKmrih^r.  They  often  have 
no  thirst  and  bvit  little  jKilyurirt,  uihI  for  many  }'fui»  they  hwe  very  little 
weight  These  are  the  patienta  who  gain  much  benefit  from  I'ccoursc  to 
epaa,  and  the  diaorder  may  sometimea  l>e  arreetcd,  or  bocomc  intermittent. 
Carefully  regulated  dietary  may  occaaionaliy  remove  nil  glucose  from  the 
ut*ine,  or  a  small  percentage  of  it  may  persist.  If  iieglect^Kl,  such  caaen 
may  drift  into  incurable  forms  of  diabetea.  Pulmonary  tut>erfuIoRiR, 
ftirunculoeis,  or  gangrene  of  the  extremities  usually  tenninates  life.  Dia- 
betic coma  ia  not  a  very  frequent  mode  of  death  in  these  cases.  Such 
patienta  may  live  for  fifteen  or  twenty  years,  or  even  longer ;  and  occasion- 
ally present  acute  or  chronic  phaBt-s  of  gout  iti  some  of  tho  joints, 
witii  temporaji.' allnNiation  or  removal  of  tiic  glycofturic  state.  Such  cases 
are  pecnlhir,  and  especially  striking  when  met  with  in  families  in  which 
other  mombera  may  be  eiiher  spare  or  more  overtly  gouty:  or  exhibit 
other  features  of  gouty  inheritance,  »uch  as  hemicmniii,  biliary  calculi,  ur 
raere  IJthiasia.  Here  we  may  imt'*  HKain  the  alrong  heradiuiry  tcndt-ncy 
both  to  obesity  and  to  ^dyco^^nria  in  lli<;  Hebrew  race.  I  ahall  return  to 
the  diflcnasion  of  these  cases  when  considering  the  appropriate  treiumeni 
of  obesity.  A  moderate  <U'gn;e  of  olicsity  in  early  life  may  tliaappear 
during  iuloleaocnce  and  iil>vit  reeur. 

T«ro  lumling  kinds  of  obesity  iiro  met  with  in  pntctice,  and  may  be 
classed  aa  (A)  the  plethoric,  and  (B)  the  anaemic  The  former  prcvaila 
more  in  men,  the  latter  in  women. 

A-  The  Plethoric  Kind. — In  thia  kind  there  is  n  genend  over-nutrition, 
the  muucles  arc  large  and  well  developed,  luiil  tlic  blood  rich  in  red 
globules  and  kiemoglobin.  The  hejut  hyperliophie-t  and  act-"  .it  first 
with  vigour,  but  subsequently  it  dilaieB  and  luseii  i>ower.  The  pulse 
becomoa  infrequent  and  of  high  pressure.  Arterial  scleroeis  is  set  up. 
and  the  veeaels  become  tortuous.  As  in  ordinary'  cases  of  hejirt  disease 
asBociated  with  much  vascukr  peripheral  rcsiBtauco,  circulator}'  irtmblcs 
gradually  ensue  in  the  Innj^K  and  other  organs.  Albumin  may  apjiear  in 
the  urine.  Anginal  attacks  may  8U)Krvcne,  and  progressive  drojtsy. 
Cardiac  iistbma  sometimea  occurs,  especially  at  niglit.  The  respiration 
in  the  later  Hlage^  may  assume  the  Cheyne-Stokes  form.  (Vn>bral 
hyjiei-aumia,  indicat^-'d  by  tlimbbiiig  H)f  the  carotids,  vertigo,  and  ttnnitiiA 
aiuiura,  it  not  luicommon :    episuxts  may  relieve  it.      Kupture  of  au 
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iirterv  in  the  I>rain  may  (x^iir  on  u  Kuddeit  iiicniiuM  of  jnlnivacciiW' 
pressure ;  and  in  iwoh.  cases  this  event  ia  commonly  fatal.  \i  cttdiu 
fitilure  progresses  arterial  pressure  falla,  and  the  pulw  liecomes  intm- 
mittoiii.  i»r  ilicruLic. 

B.  The  anaomie  kind  is  chnmcteriseil  roainly  )>y  nn  a68oriau«l  im- 
poveritibmcMt  of  ibe  blood :  casos  of  the  plethoric  kind  may  evmtitiUy 
present  bydraemic  conditions  and  fall  into  this  cat^ory.  The  obcifiy 
iiwy  \w  lixlrcmo ;  hut  the  fatty  iiiiuks  are  Ihibby,  and  tho  muscles  tn 
i!l-(i<?velopeiJ  and  feeble.  The  hejirt  pnrtokeB  of  this  muscular  iitade<|uu:jr 
mid  AiXs,  feebly,  the  pulse  being  smuU.  Some  elevation  of  aitehtl 
prewui-e,  due  to  poriphcral  resistance,  may,  however,  be  met  with  u  io 
ordinary  cases  of  anaemia..  In  short,  wo  have  all  the  prominent  fcatum 
f\\  anaemia,  together  with  exceSBive  fatty  deposition  :  great  incapiuHty  for 
exertlcin,  ruady  indiictinn  of  palpitation  ami  dyt^pnoen,  and  small  appetite. 
Those  iiatieuts  are  neither  gros«  feoderti  nor  always  lar/;e  drinkers.  Thflj 
have  often,  indee<l,  an  aversion  from  animal  food,  and  prefer  a  dietary  rich 
in  cnrbohydraU'.s.  The  iloticioncy  of  haemogloltiti  in  the  blood  and  tb* 
coiiBUfjuent.  iiiacliM:juaic  oxygt-nalioii  nuiiiiLaiii  and  im-ruHHe  the  tendeocj 
\a%  obiisity.  Aji  already  etatcrl,  women  are  tho  common  subjects  iA 
anaemic  obeaity  ;  and  the  disorder  may  be  manifested  before  full  growtli 
of  the  body  is  established,  iiumuly,  bofoiv  the  a^  of  twenty-two.  Sleti- 
striiation  is  geuemlly  dtsonierud,  or  may  be  al)«orit.  Menorrhagia,  or 
losses  of  blood  after  ohJld  bearing,  nmy  leiid  subsequently  to  aiinemia  ami 
\fi  otiesity.  This  variety  Ih  sometimes  met  with  in  men  after  exlmutting 
illnesses,  and  is  not  infrerpient  after  enteric  fever,  rheumatic  fever,  ur 
pneumonia.  It  is  also  witncssc^l  after  submission  to  full  morcuriid  couniei 
for  syphilis ;  but  it  is  not  met  with  iu  operatives  suRering  froin 
hyilmrgyria  Dropsy  is  common  in  anaemic  obesity.  Tbe  urtorial 
preMuro  falls  at  last,  the  (low  of  urine  hecomen  scantj-,  luid,  in  ftplle 
of  free  perspiration,  the  tissues  l«come  water-logged. 

.Siii'h  patients  are  altogether  moi'e  seriously  ill  than  those  of  the 
plcLlmrii!  kind,  since  the  latter  may  Iwar  with  ilu'ir  condition  for  many 
years  before  ibu  b]»MKl  Iwonies  Jm]»overished  and  hydmemia  bi?W  ta 
The  muscular  debility  is  a  factor  of  supreme  importance  in  the  fonuar 
cases,  iind  adds  t«  the  difficulties  of  successful  treatment  of  the 
symptonia.  Simie  of  these  [lati^nts  present  symptoms  not  imlike  iho« 
of  niyxoixIcimH,  but  do  not  juiks  itiUi  that  t^mditiun. 

Whether  anaemic  or  pluthon'c,  the  subjects  of  oI>eaity  an?  ill  ad 
to  bear  the  inroad  of  acut-e  diseases.  Fever,  in  particular,  is  very 
borne  by  them  :  fatty  invevtmctiL  interferes  seriously  with  Che  diasipation 
of  tho  heat  generated  in  tho  body,  and  thus  there  is  in  these  cMM  a 
special  tendency  to  hyj>erpyroxia  to  a  degi-eo  incompatible  with  lif«. 
Acut«  fevers  and  pneumonia  are  therefore  very  tlnngcrous  maliwlie«  for 
obeae  persons.  Antipyretic  measures  are  seldom  ettective  \  and  drugs 
such  as  quinine,  aiitipyriti,  and  salioyhti^s  art)  badly  borne  and  may 
induce  collapse.  Cold  Itaths  in  cases  tit  for  it  aro  more  successfuL  If 
life  be  savcil,  convalescence  is  tardy;  and  au  increnso  in  oliesity  may  occur 
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in  response  to  tho  iii>co8sury  sii|)poniii^  alimcnUtioiL  Tlits  ii^  due  Ut  the 
iDheront  vicjotu  motabolism  which  parums  to  the  trophic  habits  of  such 
patients. 

The  line  of  progressive  failure  in  hII  these  ca«es  tnay  l»c  traciud  int-o 
rilnuiMt  every  svBtom  of  the  borly,  Heart  ftiilure  and  arterial  ecU-rosis 
have  alr^uly  l>oen  mferred  to.  The  lungn  1>ecome  the  seat  of  bronchial 
catarrh,  and  emphyssnut  may  Miperveiie.  GfMtro-eiiteric  catarrh  and 
gxsti'ectosis  from  over-eatinj,'  ami  drinking  may  prove  truuble«)ome  t-om- 
p!icJition».  A  gouty  lerMh'ncy  may  lead  to  lithi^uis  i*nd  to  tlu-  formjition 
i»f  stone  in  the  kidnev.  The  latter  disposition  has  long  been  rcitigniseil 
HB  an  ap]Kuii^:e  of  the  obusi!.  Tho  livtrr  bfcomuM  fatly  mid  gn-jitly 
enlarged,  adding  much  t()  the  general  discomfort  and  to*  respimtoiy 
inca)>acity.  (iall-stoticii  may  form  in  the  gaJl-bWJiler  ati<l  biliary  colic 
occur.  The  fikin  becimiea  iinctuoiw,  and  comedones  and  flat  gresujy  warts 
may  h«  formeil.  Eczema,  erythema,  intertrigo,  ami  funinelos  are  ttot 
infrequent ;  and  if  alcohol  be  freely  taken,  gutlit  roKurca  and  liypertropliy 
of  the  D09C  may  be  present.  The  causes  of  death  in  cases  of  obesity  are 
L||ynco|ie,  cerebral  s(H.>plexy  (from  dc^eneruto  art«rie«),  cardiac  rupture, 
'  Ulgina  pectori*,  and  nra«;miiL 

Due  consideration  of  tho  foregoing  points  should  convince  any  careful 
prmctitioner  of  the  futility  of  trvacing  obese  persons  by  any  uniform 
method.  In  the«o  cases  as  in  (dl  cases  of  cliseiwc,  regard  must  he  liad  to 
the  individual  and  to  the  pcrsoiml  factors  present :  and  tlie  iiarticiilar 
nature  of  the  oh(*«ity  must  lie  accurately  discriminated  U'fore  any  them- 
peutic  meauiurcs  are  att^mpteil.  The  (|iiestioii  of  inheritance  or  of  acquire- 
ment must  V>e  nettled,  and  the  patietit,  and  not  his  symptoms  merely, 
muft  be  treated.  Without  doubt  much  harm  may  bo  done  if  ii  hftrd  and 
fast  line  of  treatment  be  imliffercntly  instituted.  In  this  way  it  is  that 
|ntieiit«>,  to  rwilnci!  their  obie-sity,  aru  sometimes  set  to  pursue  dietetic  and 
■other  mcjuiues  which  mny  jtrovc  not  only  unaviiiling  but  p<j6itively 
mischievous*;  and  othtra  venture  to  cairy  out  vaunt^jd  niothods  on  their 
own  resjwinsibility,  not  i^fildom  with  risks  to  their  general  health,  which, 
if  unrtHxtgnise^l,  are  none  the  ]e«s  gnive. 

Wo  must  uiidei-staiid,  in  the  fifsl  inittam'C,  that  oliesity  may  be  little 
more  than  the  normal  imphic  equilibrium  fur  a  certain  jierson ;  and  any 
efforu,  seriously  pushed,  to  alter  this  special  conformation  may  bo  fraught 
with  risk  to  hitf  general  well  Ijcing.  As  Sir  Michael  Foster  taught ;  "  The 
snmo  tismie  has  in  ditTort-'iit  racas  and  diflVrent  individuulH  N[N^::ilic  and 
individual  characters  of  initrition.  Tlie  flej^h  of  a  do;^  is  not  the  samo 
as  that  of  a  man,  the  muscle  of  one  man  lives  differently  from  that  of 
•nother." 

On  the  other  hand,  t-o  quote  the  words  of  Sir  James  Paget^  "The 
over-fat  are  certainly  a  bu<l  rla-ss,  especially  when  the  fatness  is  not 
(lerediiary,  but  nwiy  be  referred  in  any  degree  to  their  over-CJiting, 
aoaking,  indolence,  and  deiw'tive  excretions.  The  worst  of  this  claji*  tn-v. 
8uch  a«  have  loose,  flabby,  and  yellow  fat ;  and  I  think  you  may  know 
them  by  their  WUies  being  pendulous  and  more  prominent  than  even 
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their  chick  aiihcutanmnia  f.it  nccoimts  for ;  for  chia  shjipc  tellv  of  thick 
omental  fat,  itrid  I  supijose  of  defective  portal  circulation.  I  know  on 
<)[M)mUr>tiH  ill  which  I  tiioru  nenrly  ik')>iKLir  of  lining  gtHxl  than  in  lha« 
for  iinihilical  liorniti  or  for  coiujxiund  fnurLui-cs  in  pi>ople  ih^tt  are  ovtt-iti 
after  this  fashion.  Nothing  ehoit  of  the  clearest  evidence  of  n«c«Hicjr 
or  of  ^reat  probable  good  should  lead  you  to  advi!?e  cutting  operation 
in  pvoptc  of  this  kind.  Do  lithotrity  for  Ikom  rather  than  litliDlum>  . 
(lot«riuiiie  vury  cai"ofidly  whether  it  is  absolutely  advisable  that  yoo 
shouhl  Jo  cither;  incline  against  ainptiLitions  for  even  bad  ootupoond 
fractures^  and,  whenever  you  can — as,  for  instance,  for  cucaneout  egvu, 
haomon- holds,  ,'ittd  the  smaller  cxHnipIes  of  scirrhous  mammary  caneen 
— nse  cftu«flc8  rather  than  the  knife  or  ligature.'*  I  venture  to  boliers 
that  with  the  inorlerii  pnictice  of  aseptic  surgery  BOino  of  those  condition! 
may  now  be  inure  safely  treated  than  was  possible  when  Pa^t  wrot^. 

In  any  axuo,  it  may  be  Atrongly  urged  tliat  the  conduct  of  all  such 
caaes  should  be  dutermined  by  the  clinical  skill  and  can'ied  out  under  the 
constant  supervision  of  n  wellti-ained  medicid  man.  This  mnrh  heinj; 
conceded,  it  is  not  too  much  t«  alKrm,  further,  that  tliej-u  is  nochhtg 
special  or  peculiar  in  the  subject  of  obenity  which  Any  well-cducsUd 
medical  min  may  not  Ik  trusted  to  deal  ^rith.  It  is  necesaary  to  UHit 
this  much,  because  of  late  years  thta  matter  has  been  atisnrdly  exalted 
into  a  "spociality  " — n  pretension  unworthy  of  our  pntfession  and  mis- 
Icading  to  the  gemmd  public. 

Obesity  is  recognised  by  medical  officers  for  life-assurance  as  an 
indication  of  imperfect  health.  If  the  body-weight  bear  an  undue 
proiiurtion  to  the  height  of  the  individual,  such  cases  are  either  ''loaded" 
or  ilt^clinwl  as  lliinl-class  lives.  OboRi?  jwrsons  bear  accident*  badly,  aif 
unsatisfactory  sulijects,  as  wo  liavc  seen,  fur  surgical  operations  ami  air 
apt  lo  sue*tumb  lo  smoua  illiiosaes.  Adults  of  medium  height  and  fair 
symmetry,  who  weigh  over  fifteen  stones,  may  Iw  considoi-ed  modenitely 
obese.  A  weight  of  twenty  stones  and  over  coiisiiiutes  a  gnt^  b  case ; 
but  examples  are  (»n  rwrord  in  which  M-cights  of  over  thirty  stonta  were 
scaled.  Daniel  Lambert  weighed  thirty- two  »tones  at  the  age  i»f 
twenty-three,  and  reached  fifty-two  stones  and  eleven  pounds  in  later 
years. 

Occupation  and  liahiw  of  life  are  familinrly  knowii  to  induce  ohcsity 
m  certain  classes  of  jM-'i-snns.  Sedentarj^  life,  whether  in  or  nut  of  dtmrs, 
favours  it.  Active  members  of  any  profcBsion  are  not  pmne  to  huc«iniv 
coqmlent  ludoM  there  be  a  strongly  inherited  tendency.  Coachmen  are 
apt  To  suffer  unless  they  groom  their  horses.  8DMicr$  and  sailors  do  not. 
Iwcome  obe«e  until  they  itlire  from  active  duties.  Sea-captains,  owing 
to  their  good  apiwtites  and  limited  locamotitiri,  are  often  victimB  in  upitr 
of  their  open-air  life.  Tn  all  tlu'se  <'a«er>  ludiitK  of  beer-<lrinking  or  of 
spirit -<lrinkiitg  (even  if  wull  dilutt-d)  are  curUiin  to  aggravate  the 
tendency.  Cases  of  extreme  obesity  may  be  note*!  amongst  mooks. 
whose  duties  do  not  entail  miirii  muscular  activity :  and  who,  if  they 
eat  little  meat,  often  jKirtake  largely  of  fatfi  ami  carlmhydrate  matter. 
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Mental  jictivity,  worry,  and  anxiety  all  tell  against  obeHity,  and  so  do 
grief  and  the  irritable  or  nen-ons  temperament. 

Treatment. — Prevmiur. — The  main  indications  are  to  secure  habits 
uf  strict  temperance  in  rcH[x!ct  of  food  and  drink,  and  to  ensure  a 
life  of  activity,  both  mental  and  bodily.  This  is  especLilly  important 
when  a  hereditary  tendency  to  corpulence  is  present;  and  it  applies 
to  young  children  and  young  adults  no  Icstt  than  to  persons  in  the 
thini  or  fourth  det-nUcs  of  life.  An  obese  mother  is  a  liad  nurse  for 
her  iaf:uit ;  a  good  wet-nurse  will  be  Vtter.  If  the  liUter  wmnot  be 
secured  the  mother  nhould  be  dieted,  and  fatty  and  carbohydrate  foodtt 
be  restricted  as  far  as  possible.  Beer  should  not  he  taken.  jVrtificiAl 
feeding  with  sterilised  cowVmtlk  is  prolwhly  Iwtter  than  the  raatermd 
milk,  and  fariiiaceouH  foixl  should  lie  excliideil,  or  nincli  rKiliKUMl  in  amntint, 
malted  foofl  being  pi-eforable.  In  early  adult  life  fat-fomdng  food  h 
to  be  i-estricted,  and  abundant  muscular  exercise  in  the  open  air 
encourf^ed.  Seaaide  residence  i»  especially  favourable,  and  sen-batliing 
when  practicable.  T^ter,  acttvu  exci-cisos  arc  of  much  value  j  ami 
nlbletic  pursuits  in  moderation,  aiicb  as  gymnastics,  tennis,  riding, 
roving,  and  sn-ininiing,  may  lie  enjoined  with  great  advantage. 

/'wWtc— Without  doubt  the  moat  remarkable  results  in  diminishing 
oorjudency  dne  to  exc*t»sive  formation  and  storage  of  fat  in  the  Ijody  are 
■  Secured  by  the  modificiitinn  of  the  ni^dinary  diocary.  Modern  physiologj' 
and  chemistry  alike  indicate  the  main  lines  to  be  followed  in  this  respet^t. 
In  recent  times  profeasional  and  pnblic  attention  has  been  specially 
devoted  to  this  matter  by  the  fluccessfnl  treatment  which  was  instituteil 
tome  forty  years  ago  in  tiic  case  of  Mr.  Banting  by  bis  medical  advisor 
Mr.  Harvey.  The  essential  feature  of  it  consisted  in  the  withdrawal  of 
fat-forming  food.  Mr.  Banting  took  freely  of  animal  fowl,  but  cease<l  to 
lake  l*read,  butter,  milk,  fu^tr,  ]K)i.atoes,  and  sweet  winos.  No  limit  was 
placed  on  the  amount  of  water,  and  from  six  to  eight  ounces  of  light  rwi 
wine  were  taken  daily,  On  this  system  forty-six  pounds  of  weight  wore 
lost  within  a  ycair,  and  although  the  pitient  wiis  sixty-Rix  years  of  age  he 
recovereil  a  large  measure  of  health  and  comforL  This  plan  of  treatment, 
while  it  secures  the  abiieiice  of  food  tliat  most  readily  induces  obesity,  is 
also  cbatacterised  by  a  very  large  ingestion  of  nitrogenous  matters  which 
are  difficult  of  complete  digestion  and  asHimilation.  In  other  otses  in 
whiob  it  was  em]>]oyc<l  it  provoked  indigestion,  and  caused  ileprossitm 
and  various  iktvouh  KViiijitoniH.  The  <[iuintity  of  jilbuuiin  was  partly 
consimie^l  in  tb«  production  of  beat.  This  method,  then,  is  nnaatisfactory 
in  piinciple  and  in  pi-acticc  ;  partly  because  of  the  digestive  inadequacy 
of  the  Iwdy  to  deal  with  so  nmeb  nitrogenous  matter,  and  partly  U'cause 
of  the  slender  value  of  it  as  a  bciiipro<luocr  within  the  organism.  The 
nervous  system  also  sufTers  from  deprivHtion  of  fstty  matters  in  such  a 
dieL  Fatty  food  is  less  liable  than  cjiriwhyd rates  to  cause  obesity,  being 
less  easily  oxidised,  and  interfering  less  with  the  diB|>o6al  of  albuminous 
matters.  In  a  gji-cn  weight  it  contains  more  potential  energy  than  the 
carliohydrates. 
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KxiitTicruMi  hiiM  plainly  shewn  tlmt  a  small  jimjiorlion  imih  uf  Ut  Bod 
carliol:yc)r»lL'h  tniist  be  cdiulnno*]  Tvitli  tht!  nitrogenous  ingt»ta  in  order w 
ensure  iiomial  nietaboliam ;  and,  to  secure  h  consumption  of  fac  ttlrcj^ij 
deposited  in  tbo  ImhIj',  musculfti-  vxercise  must  be  frocly  tiikon  to  in-liiw 
incrcHsod  nitrogenous  deconifX)*ition.  Vnder  tlicee  conditions  the  ol>we 
putiont  loeo8  fnt.  Mtir<ci]Lir  activity  promotes  oxidation  of  fat,  and  die 
small  amount  conHnmed  in  the  diet  is  thus  rejidily  diii]HMe<l  (tf.  CorNi 
liydr-ites  are  more  digestible  tban  fau. 

The  appetite  for  food  18  found  to  bo  normal  in  about  hidf  tbe  cm«, 
whilst  it  is  increased  in  a  sfmiewliat  smaller  munWr.  In  some  cna^  tbe 
&p]>ptite  is  Itelow  ihe  normal. 

Tbe  influence  of  fluida,  moi-o  eapecially  of  wat«r,  ui>on  fatQ-  depodt 
is  probably  considcnihle  when  large  quantities  are  comsumctL  The  eril 
effec'te  of  diluted  alcohul  and  saceharine  matters  i\r^  well  HficertiuaetJ. 
In  many  uaseH  of  obesiLy  there  is  a  umrkcddispoi^ition  to  drink  cojilouiil/. 
Restriction  of  fluid  food  uill  certainly  n&sist  greatly  in  reducing  eor{Ni- 
lence  in  such  cases  as  may  be  treated  in  this  war. 

"  BantiugiHrn ''  tlii-n,  as  :i  system,  i»  both  luiptiysiologieAl  And  im- 
practicable. It«  failure  led  Rbstoin  to  recommend  a  modificfttion  of  it  in 
whieh  fat  was  pt*rmitted,  but  8t;u'chy  and  ejiecharine  matters  mlwost 
wicblield.  Oertel's  system  of  dietary  practically  corresponds  with  thi>; 
but  ho  enjoins  witb  it  graduated  exercise,  restriction  of  fluids  &od 
fat,  and  measures  to  fortify  tbe  muscidnr  syst-em  generally  and  the 
carfliac  wjJls  in  pJirtieular.  Scbwoiniger's  system  is  very  siniiUr,  bat  be 
forbids  fluids  at  meid-times,  and  preecribes  them  two  hours  suliscquently. 
The  Salisbury  trejitment  consista  in  a  very  frw  allowance  of  animal  food 
and  entire  abaenco  of  carbohydrates,  large  qiwniitics  of  hot  M-aier  being 
taken  to  wash  out  the  excessive  nitrogenous  metaltolic  pro<lucta  from  tbe 
b(wU'  (i'«/*-  Vol.  I-  p.  1^4  1).  In  any  eaau  ]»arliciiliir  attfnlinn  iti  to  be 
[laiil  to  the  coiidiLitnt  of  the  heart,  with  :t  view  to  reinforce  it  lU  much  u 
possible.  The  urine  no  leas  demands  cirefnl  attention ;  M'hen  lithatea 
are  abundantly  thrown  down,  the  anionnt  of  nitiTigenoua  food  must  be 
diminished.  Dericieiit  excretion  uf  urea  demands  it  similar  [iroc^ore 
until  a  fair  pcreenUigc  i»  passod,  when  the  diot  may  be  alterod  in  this 
respect.  Bouchard  recommends  fruit  and  fresh  vegetables  conuumng 
potash  sah-s,  to  encourage  a  freer  oxidation  of  carboh}'drates  in  tbe  diet. 

Weir  Alitchfll  and  Bouchard  rocommend  a  dietary  of  milk  and  eyjc*, 
and  tbo  cxcluaion  of  all  otbcr  food.  Thus,  for  three  weeks  they  proscribe 
half  a  pint  of  milk  and  an  egg  ever}'  three  hours  five  or  six  time&  in  the 
tM-enty-four  hour*.  At  the  end  of  this  period  they  vary  the  diet  in 
accordance  with  the  general  piinciples  just  mentioned.  The  proper  ratio 
between  the  nitrogenous  and  carbonaceous  elements  is  fairly  maintaioed 
by  this  early  treatment.  Constipation  is  likely  to  occur,  and  the  pstieol 
is  unfit  for  much  exertion.  The  monotony  of  this  diet  iimy  j>rove  haid 
to  enforce  in  patients  of  feeble  purpose. 

The  general  principles  to  be  observed  in  treating  cases  of  obeeitjr 
relate,  then,  so  far  aa  dietetic  measures  are  concerned,  to  tbe  restriction 


of  &t8  And  carbohydrat«s,  and  ao  lesB  to  a  certain  tncreue  in  the 
pruteim.  The  latter  augment  the  motabolum  of  the  whole  body.  Of 
fwMl-stutfs  H  healthy  jwIiiIi.  rptiiiires— of  jirotciiis  100  m  KiO  gmiB.,  fats 
40  to  Sfi  jfrma.,  carlHihytlraKw  And  to  Gi'tO  yrms.,  salts  30  (:rms.,  an<t  waicr 
2SCK>  gmu.  (rt'^f  Vol  i  p.  216).  The  ciirliohyflrates  shoiilil  iIiiik  U  four 
or  five  times  in  excess  of  the  proteins.  Ejq)erienco  ahews  that  all  these 
eluoienis  ure  nucessarj-  lor  perfect  nutritiDn,  fatty  matten*  in  paiticiUar. 
The  fat8  and  carliohydrntcs,  though  diemioilly  allit^t,  aru  siilijec^tcd  to 
divergent  nielAboH^m,  aitil  lu-e  not  nmlually  iiitL'i-uhiin^oable  without  ritik 
to  the  economy.  The  carbohydrates  are  believed  to  flupply  heat  more 
rapidly  than  fate — the  latter  requiring  more  time  to  afford  this  foi-m  of 
energy,  having  probably  first  to  bo  converted  into  sugar. 

In  treating  cases  of  obesity  the  pnlii-nt  should  be  aecuralely  MX'ighcd. 
A  careful  physical  examination  of  all  the  organs  and  Necretions  of  the 
body  should  be  made,  ejapecial  attention  l>eing  {mid  to  the  condition  of 
the  muscular  walls  of  the  hcart>  the  »tatc  of  the  arteries,  and  the  urine. 
The  question  as  to  herodity  or  acquirement  miist  he  nnted  ;  the  ten»]>era- 
ment,  and  iho  habits  of  life  in  rei>]>eit  of  food,  exercise,  and  orciqiJitioii, 
the  age  and  sox,  and  the  form  of  the  disorder,  whether  plethoric  or 
anaemic,  are  to  be  considered.  An  inquiry*  as  to  gouty  proclivity  or  to 
baemorrhtigir  tendency  is  necessary.  The  preKcnce  of  glucose  in  the 
urine  demands  careful  attention,  and  its  signiltL-unce  must  bo  gjuiged  hb 
far  as  [Kwwible.  Any  indicjition  of  ronal  insnflidfincy,  aa  evinced  by  a 
pertiatently  deficient  output  nf  urea,  is  particularly  to  be  noted  ;  because 
this  condition  plainly  demonstrates  the  unfitness  of  the  patient  to  bear  a 
dietari'  ric;h  in  proteins. 

Two  objtictA  are  to  hv  scjught  in  treating  any  case:  firxt,  Ui  ledun 
tJKee*  vj  fatty  deposits  :  steorully^  to  prevrni  renrcumulvlwn  of  it.  The  first  is 
often  IDMV  or  leas  easy,  but  the  second  is  often  rendered  difficult  by 
resfcivencss  and  want  of  due  control  on  the  part  of  the  patients 

The  following  didartj  nuiy  bo  uwiully  enjoined  in  many  cases:  Six 
or  eight  ounces  of  hot  or  cold  water  miLy  be  l/ilten  half  an  hour  before 
breakfast.  Brdakfast  should  consit^t  of  one  or  two  ounces  of  well-toasted 
stale  bread  with  a  little  butter,  grilled  white  fi«h,  grilled  mutton-chop  or 
beefsteak,  or  cold  chicken,  game,  beef,  tongue,  or  lean  ham.  One  or  two 
small  citpe  of  t«a  or  coffee,  with  a  little  skimmed  milk  and  without  sngar, 
may  1>e  taken.  Saccharine  may  be  used  as  a  sweet  ttavouring  agent,  but 
is  commoni}'  dishked.  Six  ounces  of  Imuillon  or  clear  soup  may  be 
taken  by  weakly  patients  between  brwikfast  and  lnnche<.n,  and  a  gluten 
or  almond  biscuit  with  it,  For  luncheon  order  rolit  meat,  ur  a  jMiiiched 
egg  with  spinucb  or  lettu<x\  nr  other  green  vegulalilR,  as  watercreiw  and 
mustard  and  cre«s,  or  a  auwU  onmlotte.  Crust  of  bread  or  hard  biscuit 
in  small  iimount  is  allowable,  and  a  small  c|uantity  of  fresh  butter.  A 
glass  of  good  BoRte;iux  or  Moselle  wine  (dry)  may  be  taken  with  as 
much  waUT.  A  cup  nf  Uia,  with  a  lilth!  Nkimmod  milk  and  a  rusk  or 
gluten  biscuit,  may  be  taken  in  the  afternoon.  For  dinner,  no  mnp  i? 
to  be  tjiken  as  a   rule,  but   occasioiuilly   about  eight  ounces  of  a  thin 
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«im5>7nini/  vany  be  allowed  :  then  n  little  griHed  nr  lioiled  fUh,  vithoitt 
Vtarcby  or  fully  sauces,  but  tiaroured  Bometimes  with  aiichovy  or  lotaB 
other  80UCP,  ovfit^rs,  or  ca^r,  a  little  grilled  or  roasted  tatsnt,  mntum, 
game,  nr  fovrl,  mtb  a  enmll  proportion  of  fat,  green  vegetableci,  imi 
potatoes,  and  some  stewed  fruit  flavourtxl  with  BJicofaariiie,  or  nuule  Ian 
tart  hy  tlio  iidditlon  of  half  a  t^aspoonful  of  Kochelle  mIl  Two  glaaai 
of  claret  or  of  a  dry  Moselle  diluted  with  water  are  allowable.  LAter  in 
the  evptiing  a  cup  of  hnt  weak  tea  without  milk,  or  as  much  hot  wal«r. 
should  hf.  taken.      No  malt  li(iui>r  is  pei-uilsaihle 

Such  a  titetarv,  iidiiplt-d  for  an  a»Uilt  man,  la  little  irksome  U)  any 
sci'iws  patient.  It  should  bo  condnuecl  for  wmo  weeks.  Women  will 
naturally  rcijuire  smaller  quantities  of  each  article.  Erercisc  of 
kind  iH  most  dejiiralile  between  me^ds,  ami  life  iu  the  open  air  U  tn 
CHi-riod  out  an  fiu'  as  pifi^ible.  Seven  hours'  s1e«p  ia  commuidy  sufficic 
and  no  sleep  should  be  sought  except  in  lied.  The  patient  should  lie 
a  hair  mAttresfi  and  in  a  well-aired  room.  Tepid  bathing  and  a  cold 
shower-hath  on  riain^i,  with  good  suUequent  friction,  should  be  employ* 
daily.  Alcohol  in  the  fonn  of  ililuted  brandy  or  wliisky  is  niia<l\-y 
able'. 

Accorilingly  as  weight  is  lost,  the  general  health  being  good  in 
respects,  this  <lictAcy  may  he  varied  with  suitable  precautiom^  and  e, 
nioiT  or  less  strict  attention  be  |wud  to  the  various  details  of  it.  Loss  of 
fat  should  always  occur  slowly.  If  the  trentmeot  succeed,  increased 
capacity  for  exercise,  hnun-work,  and  a  general  sense  of  relief  aod 
comfort,  perhaiM  long  nnfeic  and  enjoyed,  will  be  experienced.  The 
action  of  the  heart  should  l>ecome  more  vigorous,  the  pulse  fuller  and 
firmer,  the  expiration  easy,  and  the  urine  remain  cleitr  on  cooling. 
TubacDOHmoking  shoidd  bo  restricted,  and  used  only  after  meaJs.  The 
bowels  rauKt  be  i-elii've>l  <laily  ;  if  constipatt^d,  moved  by  two  drama  of 
CarUKid  oi'  llomburg  salts, or  by  a  doiseof  "white  mixture '' while  dntB- 
ing  in  the  morning.  If  digestion  is  languid  or  uncomforuble,  a  mi.tturc 
containing  dilute  nitro-hydi-ochloric  Jicid  and  nux  voniicji,  or  rhifBtUi, 
mav  hi)  lakeu  in  the  furentHin  atitl  aftern(Nm  licfon*  meala  Cases  of 
iiriaemic  obesity  reiiuire  iron  in  srtme  form,  and  the  acaly  preparations  of 
it  are  perhaps  the  most  serviceable,  given  in  calum1>a  or  quassia  inftution. 

If  fatty  accumulation  is  found  lo  recur  with  relaxation  of  the 
enjoined  dietary,  cithur  in  its  quantity  or  quality,  stricter  measurea  will 
be  irulicatvil  whh  a  view  tu  nuiintain  as  good  general  health  as  possible, 
and  idso  to  control  the  pendstent  tondt-nuy  to  pinguesccuce.  One  article 
after  another  in  the  diet  must  be  left  out  till  a  fair  balance  of  nutrition  i* 
permanently  secured.  For  an  a<lult  in  early  and  middle  life  the  rclativQ 
quantities  of  food  required  should  avert^e  1 2  to  1 4  ounces  of  meat,  6  to 
6  ounces  of  toasted  bread,  casein  bread,  rusk,  or  gluten  and  almond 
biscuit.  4  to  a  ounces  of  green  vegetable,  I  to  H  ounce  of  l>utter  and  fat, 
and  30  to  35  ounces  of  fluid,  including  wine,  tea.  and  water.  As  a 
disciplinary  measure  it  U  proper  to  mea-iure  and  weigh  the  food  at  the 
outi««t  of  treatment     This  method  also  prevents  an  insirlious  tendency 


to  excMs  in    some  aiticle*  of  cho  dietery.     The   patient,  should  be 
veighetl,  in  the  same  clothing,  or  better  still  vithont  clothes,  once  a 

MTCfk. 

'ffiitmeni  Ay  IHmvtttttuni-  a/  /V«ij/s  {Ih'tf  IHet). — It  is  certjiin  thiit  the 
weight  of  the  body  ami  over-Btomge  of  (at  can  be  i-educed  more  or  less 
by  a  reduction  in  the  amount  of  fluid  oonsunied.  In  restricting  liquids, 
as  in  limiting  anything  cUe,  there  is  often  great  difBcitlty  in  securing 
co-operation  and  obedience  from  patient*  accustomed  to  self-indulgence, 
UKpoctally  if  IroalnHMit  hv.  carriwl  on  at  hame.  TIih  plim  of  restricting 
fluids  may  be  Hp[iliecl  In  iiiiy  nise  of  obesity  iiresentinj?  nn  wnitniry 
indicatioiia.  In  cases  with  weakness  and  dilatation  of  the  t.inli.-ic  walla, 
in  which  hydraemia  and  tendency  to  dropsy  exist,  as  in  tlie  anaemic  type 
of  caaca,  the  benefit  fn»m  a  .so-called  dry  diet  may  bo  vory  marked.  It  i» 
veil  to  limit  the  Huid&  uf  idl  kinds  t<i  thirty  ouncen,  but  the  Hiunniit  must 
vai'y  a  little  according  to  the  time  of  year  and  the  jiailicillar  food  taken. 
Cardiac  tonics,  such  as  digitalis,  are  foumi  to  act  with  more  efficiency 
when  restriction  of  fluids  ix  pmctised. 

Thia  plan  is  not  pnicticablo  nor  jidvisaltlc  in  cases  in  which  glycosuria 
is  present  It  may  be  noted  that  obesity  may  long  precede  the  occur- 
rence of  glycosuria,  and  that  evirly  treatment  for  the  former  may  not 
improbably  slave  oil'  the  latter  condition.  There  Hp[Hmri  to  be  a  eon- 
sidernble  retention  of  chlorides  in  obese  subjects.  'Ilio diminution  of  fluids 
as  part  of  the  ti-eatment  inereA.se-8  the  proportion  of  rhioridfs  in  thi^'  tissnejt, 
With  thiK  there  in  a  reaction,  and  a  tendency  to  ivtiiin  ;ik  mucii  fluid  as 
]»ofi«ible  in  the  fivfltem.  The  amount  of  urine  is  diminiBhcil.  A  chloride- 
free  diet  is  therefore  indicated,  together  with  the  usiuil  restrictions 
enjoined. 

fnrrftual  IVatrr-drinJnn^  srrmriimrs  Nrrrssary. — llore  friHj  dilution, 
especially  by  water-drinking,  h  adviiutldo,  and  indeed  necnasary,  to  remove 
exce«8  of  glucose  from  the  system.  Not  \vm  tlian  three  pint«  per  diem 
may  be  considered  the  normal  amount  of  fluid  for  consumption,  and 
seventy  ounces  or  morp  may  often  be  tiiken.  Per!«>ns  of  large  frame 
re^iuire  hirger  ijnantities  of  lluirl.  Oases  of  gouty  dialM-t^is  with  corini- 
leucy  will  be  benefltefl  by  a  luvgcr  rather  than  smaller  iiupply  of  fluid, 
provided  there  be  no  cardiac  or  renal  complications.  In  albuminuria, 
which  is  not  infrequently  present  in  obeflity,  a  restriction  of  fluid  is  often 
CfUled  for  to  meet  associated  cardiova^cidar  difTicultie^.  If  proteins  bo 
given  in  large  quantity  it  is  necesstiry  to  enjoin  abLindaiil  wator-drtnking  to 
carr^'  otf  the  products  of  nitrogenous  metaI^*oli5m,  which  woidd  othurwiae 
become  noxious.  This  is  on  essential  feature  of  the  Salisbury  treatment 
(Vol.  I.  p.  244).  Fats  and  carbohydrate*  arc  elements  of  fcxxl  which  induce 
much  le.'is  metabolism  than  protein  matters.  Prnlein  foo«i  increjusps  both 
protein  luid  non -nitrogenous  metabolism,  ami  may  thus  reduce  tht--  fat  of 
cbe  body.  The  gouty  hiibit,  with  lithaomic  tendency,  if  associated  with 
obesity,  demands  free  dilution.      In  all  these  condition)*  it  is  proper  to 

£id3  freely  alwiit  three  houn*  after  the  larger  meats,  and  not  with 
Half  a  pint  of  cohl  or  hut  water  may  l>c  aUo  taken  early  in  the 
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morning  iitirl  late  at  night.  \Vnt«r  taknii  iiitn  im  empty  stoinAch  tit  nmiiy 
all  ]iaft»eH  on  to  the  diioileniim,  luit  littlt^  apgiarentl}'  oecmst^t  be  ulisorbad 
from  the  ;;aatric  surface.  To  drink  freely  of  wat^r  certainly  tnonuo 
mctnbolisni,  more  urea  boing  discharged  than  c-iui  oilierwi^e  be  aooomitfld 
for.  If  the  Hkin  net  freely,  im  often  bn^ipena  in  obese  persons  ntirrt  fluid 
will  necusatirily  ^  demanded. 

Ttffiimrnt  hf  Spa  If'atett. — CerUiiii  ft(»aa  are  in  repute  and  much  nsMrtpd 
to  for  the  treatment  of  obesity.  The  ^priDge  of  CarlglMul  and  MarienbiH 
are  wt'II  ad.-Lpteil  fm-  many  (rases.  ITie  ]>l«thuric  fonn  of  abeyity  is  thiii  in 
which  HKwt  bt-nufit.  is  lik(?ly  lo  (letTue.  Hot  alkaline  sodium  siUphalr 
waters  ore  available  ii.1  the  former,  and  cold  ones  at  the  latter  spritig.  At 
Carlsbad  there  are  many  aupplRmentar}*  measiux'S  available  for  diminish- 
ing corpulency  :  hot  mincrnl,  mud,  ami  vajx^tr  Iwiths,  massage,  gymiiiwtic^ 
and  electricity  are  within  easy  reach  of  the  patient.  The  functiorui 
the  skin,  mu8c;li>s,  and  gastro-intestinal  tract  are  nil  stimulated,  knd  artivs 
metiilx^ljirm  encoiimged. 

The  -VUrit^nbad  course  in  more  bracing.  The  dietary  i%  well  arrmng 
and  a  general  disciplituuy  regimen  is  admirably  carried  out  wlueh 
oommonly  very  desirable  for  olu-se  patienta  yet  ditficult  to  secure  to  the 
eamu  extent  in  other  water! rig) ilaceK.  Tliis  coui'se  is  not  desirable  in 
the  case  of  patients  with  cardiovascular  derangements,  nor  in  the  unaemic 
class  of  obese  persons.  No  routine  conme  is,  however,  pni'sued,  and, 
uniler  skillet!  meiUt'aS  supervision,  there  is  no  need  to  fear  tluitnny  injurj' 
may  be  done  by  ovor-treatnienl. 

When  a  milder  course  apfMiiu-s  desirable,  it  may  W  carrieil  oiiL  at 
Homburg,  Kms,  Kissingeii,  Tarasp,  or  Brides-les-Bains.  It  is  often 
asserted  that  the  special  advantJiges  of  spa  treatment  arc  but  temporary. 
This  ni!«I  not  be  the  ca«e.  An  oliese  juitjeni  may  lie  set  on  a  right 
course,  but  he  niiist  continue  to  pui-Hue  it  under  niediud  ^uiihince,  ami 
carry  out  tbu  |iailic\i]ar  t\k-l  and  habits  necessary  far  his  peculiar  condi- 
tion. Helapses  are  only  too  common  under  any  method  of  treatment  unless 
due  and  permanent  precautions  arc  taken.  Oertel  la3's  great  strew  on 
regulated  exoreides,  such  as  the  gentle  climbing,  esiiccially  in  mountam 
districts,  known  as  the  "tomiin  "  ciU"e.  He  regards  spa  treatment  alone 
as  no  speoifie  in  these  case«,  but  otdy  adjuvant  to  other  measures,  and 
even  harmful  when  overdone  or  canied  out  so  as  to  ctane  the  patient 
It  is  well  to  i«pcat  visits  to  such  spas  as  arc  found  suitable  whenever 
possible.  In  anaemic  casos  aperient  waters  containing  a  little  iron  ore  of 
especial  value.  Where  there  is  any  canliac  wmkness  or  dilatation  great 
care  is  necessar}*  in  enjoining  any  but  very  gentle  spa  treatment,  and  the 
fluids  should  be  restricted.  The  same  rule  holds  good  where  art«rii] 
sclerosis  prex-ails. 

If  glycosuria  is  |>resent,  Carlaliad  ti-eatmeut,  or  that  |iursueil  at 
Netienahr,  is  advantjigeons ;  luul  tht;  Mime  may  bo  said  in  respect  of  ibc 
multifonu  phases  manifested  by  a  gouty  proclivity. 

iioman  or  Kussian  vapour  K-iths  are  available  in  cases  presenting 
hydraemia,  when  restriction  of  (hiid.4  is  called  for.     Not  more  than  three 


baths  shoruld  lie  Uiken  in  each  week  while  untlei:going  trentment.  Ouxjiac 
iii8t*irhi»nces  mn)*  he  aggravau^  by  vapour  Imths. 

Tt  is  i)tat«<l  by  Tjihimnn  thiii  there  is  an  alisoliitti  immunity  frcim 
obesity  on  the  sea-consts.  This  ift,  perhaps,  too  general  a  ecatement,  but 
there  is  probably  ii  basis  of  truth  in  it,  and  a  Bcaside  residence  may  be 
recommended  with  advantage  in  some  cases  of  strong  pretiisposition  to 
obesity.  Porso!i«  of  gouty  inhoriUmcc,  m«ny  of  whom  jixc  dis|K)*ed  to 
undue  corpiUeiice,  arc  not,  as  a  ride,  well  affected  by  manne  intluences, 
and  enjoy  better  health  iidand,  in  billy  and  breezy  countries. 

Tr«oiment  by  Tfitfnjui  E-rtract. — .Some  satiHfaclory  remilis  have  Iwea 
obtained  of  lut«  in  the  treiitnicia  of  obesity  by  the  use  of  thyroid  extnu;t, 
wmjoiiied  aith  pindent  dietetic  naeasuros.  There  can  bo  no  doubt 
that  this  Agent  haa  a  very  marked  influence  on  the  nutrition  of  the  skin 
and  integ^nJC^^^^5■  system  generally.  There  is,  as  yai,  however,  no 
certain  knowledge  as  to  the  particular  class  of  cases  in  which  benefit 
xaa.y  be  expectetl.  FTence  it  is  not  advisiible  to  resort  to  snob  tre;it- 
ment  indiscriminately.  Ebstein  huB  found  that  bms  of  weight  under 
its  \\m  is  inconstant,  and  doeit  not  rocommenri  it.  Young  jwrsons  of 
both  8CSCS  shew  no  falling  ofl"  in  weight  even  after  some  months  of 
thyroid  treatment,  The  Ijsat  reatUts  have  occuireil  in  females  bt^tween 
the  ages  of  2r>  and  45  years.  In  mHle-<«  nf  thetiu  ages  lfai>  results  are 
Uncurtain.  It  is  allogoil  that  no  sjiecial  alteration  of  diet  is  called  for 
ubile  undergoing  this  treatmeiu^  but  alcohol  should  be  withheld.  'Iliat 
thyroid  medication  i^  universally  applicable  can  hardly  be  expected  ;  but 
it  may  sometimes  prove  Berviccable  in  default  of  other  wcn-re<,'Ognis<vl 
methoila  i>f  treatment,  or  iti  addition  to  thciti.  In  a.i\y  cai^u  it  must  be 
\\s&\  with  the  jwimo  strict  precautionary  raeosures  as  are  necessary  in 
treating  patients  for  myxoedema.  Five  to  ten  grains  of  thyroid  extract 
in  tabular  fonu  may  Ihj  given  best  at  bedLinie  when  thought  advisable. 
Mr.  Chuno  Hi-icher  bns  rcliiied  to  mo  siime  excoUcnt  and  encouraging 
results  in  the  anaemic  class  of  cascs^  especially  in  women  of  middle  age. 
It  is  probable  that  in  some  of  these  cases  there  is  a  measure  of  thyroidal 
inadequacy  without  obvious  atrophy  of  tho  gland,  suggestive  of  prenuturo 
glandular  involution. 

LocALiSKi-i  FfHiMS  OK  Obesity*. — Symmrlrital  yfdeiio-Hpomnf^yais. — This 
variety  appeara  to  bo  almost  confined  to  males.  There  in  cnmnmnly  an 
aleoholic  hiRtory.  The  enhtfgements  occur  chiefly  in  the  neck,  giWng  rise 
to  double  or  triple  chin,  submaxillary  and  parotid  tumours.  They  arc 
met  with  over  the  mammae,  recti  abdominis,  puhes.  and  inguinal  regions. 
The  perineum  and  ^(^rotiini  may  Iw  the  seata  iif  tbem.  Thej*  aru  in 
evident  connexion  with  the  lynipharia,  attd  them  niaj'  Ite  dilatations  of 
reUicd  lymphatics.  More  than  80  cases  have  been  recorded.  The 
tumours  may  begin  after  20  years  of  age.  The  disorder  is  proKibly 
allienl  to  the  ditfnsf^  form  of  li{>onia  and  to  Dercum's  difteiiDe. 

Cnriral  ytitenio-ttjNfituiUr'is  \>f  TulKfcttimis  ffrii/in.  This  condition  is  not 
genemily  recognised,  and  hf^s  not  been  described  in  IJritish  literature.  It 
consists  of  tuberculous  glands  invested  by  masses  of  fat,  and  occurs  only 
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in  the  submaxillnry  and  cervicul  regions.  It  may  give  ri»e  to  the 
appennncc  of  h  double  chin.  No  fatty  mmoiirs  orarur  elaewherr- 
Viix-huw  ol)StirY'e<l  thfit  tuborcitlous  ghuuls  may  be  a  Ktarting- point  \i 
lipoiDA,  and  it  bus  been  xu^j^csted  by  [i^iltbt^  that  a  local  Ii|K)iuatasn  Buy 
represent  aii  effort  of  nature  to  lucalifta  the  diftttue. 
These  lUDioui-g  appear  to  be  more  common  in  males. 

DVCE  DucKwonTH 

REFERENCES 

Obaaitsr:  t,  Ohittf.si>fv,     Plitt*i'Jogi<ttl  t>an,iMy  in  Sutrilii.n.  Xi-w  VorV,  P.  i. 
SK-ktr^  C't>..  ItHH,— 2.  DrcKwORTii^  Dy«j"r.     "  DinWlea  in  lielation  u.  ArthritiBin,"  ft. 
liHTtk.  Hnt«.  kiy.,  188'i,  xvill.-  3.    Ekstrin,  W.      1>U  FHLlcitngktit  Mfui  iA«  Ifth^t^ 
iHifj,  WI«>>ti«dnii,  lf)R2. — 4.  F<mtkb,  Miciiaki..     7>w>AutU.-  </  th^xiotMfii,  ii.  flth  wdlL, 
IS95.— 5.  IIaihtiv,  \V.     OitCVrffwfrfw  fUauting  trentmMit),  l«r2-— 6.   L«o«NnK»,  P^J 
Art-  "OlMJHit*,"  Train  de  taid^nf,  i.,  1891.— 7.  Maqkis-Levt.     In  von  Nwnlvn) 
MftnMi»ti   arid   PraHifiti   M^irinr,   i.,   1007,   Ehigli»!i   tninaUlioa.->fl.   MiTcai 
Wkik.     I'al  aiut  Jjiwd.  and  Jlvie  to  Make  Them.  18;s.~t».  IfooBl>ES,  C.  TOS.     t 
"Obeflitv,"  io  vol.  iii.  of  his  M^aAtili»nt  and  Praelieai  Mrdirinr.  ED^Iieb  iamM  tuill 
e<)it<ir»tii'p  of  Walker  Hall,  1907.-10.   Oehtri.     Art.  "ObtMtj-."  TuxtUiftk  Cnat^ 
PritUtf  of  Mfdicint,  ii..  18P5.— 11.  Paoft,  Sir  J.    CUn,  Ltdurfrand  £»miii:  187*.  \i 
—la.   Paw,  W.     l'hjiriolvyifoft{itrarfjiili]!<lnttf*.\9'M.-\^.  Yko,  J.  BcKNur.     Fm 
in  fftMlrh  and  TH»tajit.  1606.     Localised  Fonns  of  Obesity:   1.  Bakkb,   M'tKKiKTi] 
7V(in».    P'lth.   .V"r.,  Lvuduu,  xxx.  417.—:;.    Hakeii,  ».,  *w\   Bowriiy.      Jifl.'Ckm 
Trttnf.,   LvuilvB,   1886.— 3.    DC   Oai'Tku      hull.  .Sor.  .{(  •iirm.  rt   itiitih.,   18M. — I 
Kiiwuiiii,   KiiO!ra"«N.      Trans.  Med.   Soe.,  U-iidt-n.   ISSft.  — f..    Lamhe.     prrsm.   mH. 
PftTt*.    Nov.    aO,   1901. — K.    Lann'uIis    P.    B.,  ct  BKNt-AlnR.       .VwtnW/*-  /c4rit4>;rnipi< 
rfr  I'l  HalpHnrf'- .  .riiii.-Jiuiij  19O0 ;  mim  Bull,  de  In  Si".  ioM.  d.  hif-.  April  1898.  -7*1 
Mavbrn.     Snr.  mM.  d.  h6p..  Msrcli   1897.— 8.  Mot.  Hev.  "f  Heriftr*.  Aua.   IPOa-J 
9.  Vr.  K.  SiBi-EV.     Traiit.  h<tA.  .v«..  Lomlon.  1888,  xxxix.  21>3.— 10.   wtLLtAi^JI 
Ri^iiER.      Tmns.   Path.  .Vtv,,  Louiluti,  18M,  xli.  289  (with  biUio^Kfilir). 

D.  D. 


ADIPOSIS   DOLOKOSA 

By  Sir  Dycr  Dcckwoutii,  M-D^  LUD.,  F.R.C.P. 

This  peculiar  condition,  somotimeA  spoken  of  at  Derciim's  disease,  as  it 
wa«  first  de8cril>ed  in  1^88  by  Dercum  nf  PhiladulphtJi,  consists  in  the 
deposit  of  fatty  masses  in  various  partx  of  the  body,  sonieiimcs  symmetric- 
ally, sometimes  irreyidarly,  which  are  preccde^J  or  attended  by  i»aiii. 

Etiology. — Little  is  known  as  to  iho  etiolug)'.  The  condition  nppeon 
in  part  to  be  conDCvtod  with  polyneuritis,  Jind  the  luiaosthetic  areaa 
sometimes  noted  atToixt  further  evidence  in  favour  of  nervous  doruijte- 
nient.  Tliist  piiinful  variety  of  obesity  may  b©  regarded  as  netirotrophio 
in  cliamt'tiT  The  thyroid  f^i\.m\  was  tbo  («CKt  of  morbid  changes  in  iisc 
out  of  the  seven  case^  examined  (IJuillain  and  Alquier),  the  case  in  whi4'h 
it  WH8  liejdthy  bein;^  one  of  iK'n-iim's.  Degeneration,  calcareous  change, 
and  atrophy  of  the  th)*roid  gland,  have  l)ecn  recorded  araon^i  the  ivH, 
necropsies,  and  the  pituitary  body  was  notably  idtercd  in  the  two  C4 
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(Dercum,  Uuilluin  and  Alt|ui6i-)  in  which  it  wua  exan)iiied,  tliiis  Biiggest- 
ing  some  i)oa£ibIc  toxic  influence  or  perverted  metalxiliam.  In  some  c&nee 
there  ha«  been  noted  a  history  of  nlcoholism,  rheum»ti3m.  or  of  ayphilis. 
It  is  met  with  chieHy  in  wumen,  lieiiig  four  times  aommoncrin  them  than 
in  nii'ti,  ami  ocoiirH  In  miildlr  life  iir  Inter. 

Morbid  Anatomy. — The  fai*,  hands,  and  fi^ct  are  not  afTi-cted.  TIii* 
deposits  vary*  in  size,  some  may  become  very  large,  They  are  often 
tender  to  the  touch,  artd  there  may  be  severe  bunting  ami  ^rojcysraal 
pains  in  them.  The  jsitcs  of  ulection  uppeiir  to  bt*  the  liack,  at  the 
junction  of  the  bm:lt  and  ut?«k,  the  po8t«nor  aspcctfe  of  the  arms,  the 
Upper  jiart  of  the  thorn,  and  the  .interior  and  external  a.ipecls  of  the 
thighs.  Sonietimoa  in  the  tiift'iiso  form,  the  whole  »ubcutane»us  tiiwiie  is 
inflated  with  a  layer  of  fat  of  variable  thickness,  resulting  in  the  moat 
striking  deformity  of  the  Umba,  which  may  ho  hfirdly  recogniaahle  as 
L'mlK.  It  is  curious  thnt  this  infiltration  usn»lly  stops  at  the  termimd 
arUcuhtr  folds  of  the  limbs. 

Varieties. — Three  forma  of  this  diaordor  have  been  noted:  (I)  The 
Hpomatoiis;  (2)  the  locatisod  fatty;  and  (.1)  the  diflTiute  fatty.  In  the 
first,  sometimes  described  as  the  nndidar  form,  there  are  fatty  limiours 
ilirying  from  the  size  of  m  nut  to  tliat  of  a  tan>;cnnc  oniiige.  The  second 
variety  may  follow  on  the  nodular  form,  the  fat  terminating  shai-ply  at 
the  wrists  and  ankles,  so  that  the  hand  a.ppears  to  come  out  ili  from  a 
riiir,  and  the  fiHit  from  a  jiH[itjU(K)n.  In  the  third  form  there  is  u  general 
ntHjsity  with  [lain. 

VariniiB  HKHOciatcii  iiinditinns  have  bt-en  olmMrved  in  thewi  ca^it.  Tliere  is 
commoidy  more  or  le»s  aathenia  and  pBvchical  diistm*bance.  Haemorrhages 
occur  in  the  form  of  epistaxia,  monorrhagia,  hncmatemc-iii),  and  ]>eu.'chiae. 
Ocidar  paralysis  and  sensory  diatin'lumi'c^i,  snult  ns  deiifnctiu,  diminislu'd 
■enso  of  smell  and  tjisto,  have  been  noted.  Once  started,  there  appcai-n 
to  be  little  or  no  remission  in  the  courso  of  the  disorder.  ^Iarke<l  miucnlar 
weakness  ar«l  the  re,iction  of  degcnenition  have  been  notc<I  by  Dei^ura. 

Treatment  is  empirical  and  not  idways  satisfactory.  Io<Iine, 
strychnine,  electricity,  ajid  hydi-otheinpy  have  l>cen  employed,  but  have 
merely  aflorded  temporary  relief.  The  discovery  of  thyroid  inade((iiacy  in 
several  of  these  fatal  cases  has  suggested  the  employment  of  thyroid 
extract.  Debove  was  not  uitiafied  with  its  efficacy  in  his  patients. 
.Mr.  Chnne  Fletcher,  however,  informs  me  that  he  has  had  distinctly  favour 
able  results  in  several  ca-sesboth  of  the  diffuse  and  hicilisird  vaiicticsof  thi» 
disease.  These  have  occurred  in  women  of  middlu  agf,  and  the  trt'utiiionl 
has  lieen  of  especial  value  in  caach  in  which  the  fatty  masses  form,  as 
they  are  wont  to  do,  on  the  supraclavicular,  infriimammary,  ami  lower 
Bcapnlar  regions.  Thyroid  tablets  should  be  gi%'en  at  b<<iltime  in  ilufics 
of  5  to  10  grains,  and  continued  for  months.  The  fatty  masses 
ilisnppcsar,  and  the  ffcnerat  he;dlh  is  markedly  improved.  When  the 
treatment  is  suspended  the  ma^^es  are  apt  to  re-iorm.  No  ill-elfocu  of 
any  kind  have  been  noted  from  a  continuance  of  thJK  medication.  The 
pains  may  possibly  yield  to  rioses  of  phenacetin,  or  aspirin,  or  be  mitigated 
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hy  local  jijiplications  of  aconite  aiul  belludontui. 
be  iiutessary. 
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OEI^JEMA 

By  W.  D.  HALtmrRTox,  M.D..  LL.D.,  F.R.S. 

Synopsis. — The  Physiology  of  Lymph -forniatinn  juid  Alworptlon- 
'ITie  General  Patholog}-  of  Oedema  •  formatioti  —  The  C-'-hemic 
Churucleni  of  the  priiicipul  Kiuds  of  Uropaical  fluids — Cyu^ogjr. 

The  Physiology  of  Lymph- formation  and  AbsoFptton. — The  bit 

dcuM  not  coruo  into  diivcL  cnntiLct  wilh  the  lis.stiti-olcuL'ii(«  vrhicb 
ultinuiiely  nourUheA  exrept  in  the  epleeii,  imd  in  hjtenuil  >{l.-iiidiy  tsinii 
in  stnicttire  to  the  spleen.  Ar  it  ctrculat«8  tbi^»igh  thi^  tbin-walli 
i-npilliirics  h  leakugt'  or  intnsudHtioti  of  tiiiid  takes  place.  The  vxwhid 
fluid  is  tornied  lymph,  and  lymph  is  in  normal  conditions  the  iiit 
medinry  between  the  blood  and  the  tinsue-  elements ;  it  conveys  to  th( 
the  oxygen  and  nntrimetit  tht-y  ne4id,  and  removes  from  them  the  wj 
product*!  of  their  activity.  This  tlnid  laases  from  the  UMwe  ei>nce$  inl 
detiiiitc  lymphatic  channels,  ami  th(»iQ  converge  Ui  Uie  main  lymphati 
Inink  or  thor.u'ic  duct,  by  means  ol"  which  the  lymph  is  returned  to 
bIcHMl  VHJurtiliir  Ryfit«m. 

Certain  clianges  in  the  circulatory  conditions,  for  inKtanoe  a  rise 
the  blond-pressnrc  within  the  capiltarieA,  will  cause  an  increased  fomiatic 
of  lymph.    In  some  cases,  also,  it  Jias  been  stated  that  functioiwl  activiti^ 
of  cerUtin  orgjins  will  incrcjise  the  flow  of  lymph   which   Ipjivch  them, 
The  actitiil  aniDUjit  uf  lymph  foniieil   in  any    |MU-tieulur  district  i>f 
body   in   thus  subject  in   fiiirly   wide   physiological   varuiiona,    and 
increase  ii*  not  followed  by  an  accumnlacion  of  watery  fluid  in  that 


district,  iMcau&e  the  increHsod  formation  in  followed  by  »n  incrtNua  ia  the 
normid  means  the  body  poueucs  of  keeping  the  ainomit  of  lymph  present 
lit  A  niinitiiiini :  more  |>aases  into  the  tyniphMics  aiid  is  Lliim  removed.  If 
these  pbysintu^Ica.1  limits  are  exci^tided,  then  the  tisatieg  become  bHi.het) 
ill  uu  exceiuj  of  Huid,  and  the  condition  called  oedema  or  dropity  h  the 
re«tiU. 

In  order  to  underKtaml  the  p»lhology  of  dropsy  it  ift  thus  ncceesiary 
to  study  finit  the  physioloj^y  of  lymph -formation.  Lymph  is  (omul  on 
ehemical  analysis  to  have  ;i  similar  comjKjailion  to  blood-plasma.  Tiiu 
number  of  anatomical  elements  in  it  is  ^mall  and  limitcrl  to  corpuscles  of 
the  colourless  variety,  which  origiiiarc  cither  iw  wander-cells  from  the 
bloovl-struam,  or  arc  added  to  it  by  lynijihnid  and  siniihir  tisBUc^  through 
which  it  pasKOS  on  ittt  journey  liack  to  the  heart.  The  pruteliis  present  in 
the  lymph-plaHnia  are  the  same  as  tbow  in  the  blood,  namely,  fibrinogen, 
serum  albtimin,  and  senun  globulin,  but  the  quantity  present  ia  much 
les*.  Lymph  clots  when  it  is  shed,  but  the  yield  of  fibrin  is  less  than 
that  formed  in  blrHxl -plasma.  The  naltB  in  lymjih  and  bhiud  jire  ideiiticai 
both  in  quantity  and  kind.  The  prmluctA  of  wuJste  (for  example,  carbon 
dioxide,  urea)  are  more  itbumlant  in  lymph  than  in  blood. 

With  iv*5«rd  to  the  mechanism  of  lymph-formation,  there  are  turo 
princijul  views  hehl :  one  is  that  ita  formation  ia  simply  <]ue  to  the 
operation  of  physical  fuct^irs ;  the  other  is  that  it  is  formed  tiy  the  vit.i1 
or  secreMiry  activity  of  the  endothelial  cells  of  the  tapillarie*.  Carl 
Ludwig  tauiiht  that  the  lymph  How  is  conditioned  by  two  factors:  first, 
differences  in  the  pressure  of  the  blootl  in  the  capillaries  and  that  of  The 
tluid  in  the  liasne  spiu^eti ;  thi.>t  would  give  rittu  to  the  forcing  of  the  con- 
stitiients  of  the  bliKMl-flnid  through  the  capillary  walls,  or  us  it  is  ui^iiatty 
called  filtratton ;  secondly,  cbcinicjil  differences  between  the  fluid  inside 
and  outside  the  capillary  wall  would  set  up  an  osmotic  tlow  of  water.  If 
the  lymph  is  produced  by  a  simple  act  of  filtration,  then  the  amount 
of  lymph  must  rieo  and  full  wiih  the  value  of  D  -  (/ ;  D  being  ihe 
capillary  blood- pressure,  anrl  i{  iho  pressure  in  (he  tisstie  spaces. 

As  time  went  on,  it  wjta  found  that  certain  observed  facts  were  not 
compatible  with  such  a  simple  hypothesis  :  among  other  things  it  was 
ebewn  that  certain  drug's  (for  instance  curare)  increased  the  lymph  How 
without  apparently  inHuencing  D  or  <f  primarily. 

The  view  that  the  tvucreUiry  activity  of  the  endothelinm  vim  a  factor 
to  be  r<H>koned  with  ;^dually  forced  its  way,  and  cnlminated  In  the 
celebrated  work  performed  by  Heidenhain.  Ho  found  that  many 
substances  increased  the  How  uf  lymph,  and  the^ie  lymphagogiies  he 
divided  into  two  rIaHiieH;  the  first  clasK  nmaiKtiid  ctf  various  organic  colloid 
materials,  such  as  leech  cxtntcl.,  ilecoction  of  mussels,  ]M!ptone ;  and  the 
second  of  crystalloid  substances,  such  as  sugar  and  s;tlt.  He  considered 
that  the  majority  of  thei<c  isubatances  acted  by  stimtilating  the  cndo. 
Cholial  celU  togreHlL-raciivitv,  Tliew!  vicMs  weresiip[Mirl*H(  by  Hamburger, 
but  hine  been  thr  subject  of  mueb  discussion,  but  it  will  be  KUlFlcient  (in- 
Our  present  purpose  to  state  briefly  the  views  of  Prof.  Starling,  whieh 


may  be  Uken  aii  typical  of  those  w]iich  defeuil  the  older  tntKKamail 
hypothesis.  Prof.  .Stalling  p'tinta  out  that  Heidetih.iin  tiuida  a  tui>ukf 
in  tHkinji;  the  arlcrial  ]]i'c>i!<iiru  as  his  measurci  uf  the  capillary  pretftirt^ 
for  thero  is,  of  course,  Wtwei'ii  the  arteries  and  the  eapUhirii;*  tho  unknowii 
rciiistjLiicQ  of  lh«  iirt«noii;s.  Ho  also  shcvred  that  IwKides  CKpilLirv 
pressure,  the  other  j^i'eat  factor  in  the  cntis^ition  of  the  lymph-flow  t*  thr 
permoahiliiy  of  the  capiUar)'  wall ;  tbi«  varies  cnomioiuly  in  difftfrctii 
regions,  being  far  greater  in  the  liver  capillaries  (ban  in  the  limb  capil- 
laries. An  inci'eR8e  oi  intnicapilkry  pressui'e  which  tronld  caiue  lyntfih 
to  flow  ill  the  former  fs  ofieti  ijin'te  ineffective  in  the  latter  siituuion. 
MoE'O  protein  comes  through  into  the  lymph  of  the  liver  and  intatiiial 
region  than  is  the  caw  in  the  capillaries  of  the  limbs ;  protein  ia  prwd- 
cidly  lum-ditTiDiible,  »o  itA  preBSiire  iit  the  l^Tnph  is  explicable  only  on  tbr 
filtrrtlion  hyixjtliesia  (if  Hocrefcory  activity  is  not  admittwl),  and  natunJIy 
most  will  come  ihroujih  where  the  filter  la  lca*i  efhcient.  If  we  iidopi 
Prof.  Starling's  *iew  the  How  of  lymph  may,  therefore,  be  expcrini«ntAlIy 
increasml  in  two  wiiys,  and,  jih  we  shall  see  Hiretlly,  the^  arc  aleo  the 
Lwu  principal  ways  which  Iciid  to  that  ahitormal  pi-oiltiction  of  lyoi|^ 
which  eonstitntea  dropsy.  The  two  ways  are;  (1)  By  incnvising  Uic 
intracApilUry  pressure.  This  may  he  done  locally  by  ligaturing  ih« 
veins  of  tin  organ  or  limb  :  or  genendly  by  injecting  a  large  amonnt  at 
Hui<l  into  the  eirculutinii ;  or  by  injecting  ttiich  suluttanccH  a»  sugar  and 
sidl.  (Ileideiihaiii's  nocond  c!u(«  of  lyuiphngtiguoe),  which,  in  virtue  of  thrtr 
osmotic  pressure,  »ttr;u:t  water  from  the  tissues  inlo  the  blood,  ;in<t  thus 
increiise  the  volume  of  the  circulating  fluid  and  raise  the  intracapilkry 
pressure.  (2)  By  increasing  the  permeability  of  the  capillary  wall  by 
injuring  its  vitality.  This  may  be  done  locally,  as  by  scalding  a  port ; 
ur  generally,  by  injecting  certain  poisonous  aulwtances.  Ffeideahain's 
first  class  of  lymphi^jgue-s  comfe*  into  rhi.s  category  ;  they  act  chiefly  i* 
the  liver  caintlariea  ;  curare  act«  chielly  on  the  limb  capillaries. 

In  the  atudy  of  ouderaa,  to  which  we  ahull  jkws  iramediatfly,  we  shall 
•tec  that  both  these  factors  may  be  present,  and  that  often  one  by  llMlf 
is  ineffective  to  produca  a  dnjpsical  state. 

This  IK  the  view  at  present  favoured  by  physiologists  and  patbologiais 
alike,  but  wc  should  be  cautious  at  present  in  regarding  it  as  absolutely 
final.  If  the  endothelial  wall  were  a  non-]i\'ing  membrane,  physical 
processes  would  ubviomily  explain  all  the  phenomena  of  tym]ih-fomiation. 
but  we  must  rooogniso  that  thn  ondothrlial  eull^  are  alive,  and  that,  like 
other  cells,  they  are  capable  of  a  selective  action  which  may  mjtsk,  or 
oounteract,  or  usiat  the  purely  pbyiical  prooewes.  If  the  action  of 
poisons  was  simply  to  injure  the  voshcI  wall  and  increase  its  i>emie«biHty, 
the  aiiKMint  of  lymph  should  be  proiMJrtional  to  the  intensity  of  the  injury, 
hut  thi«  is  mil  invariably  the  c!i*e.  Lyniph-fonuatlon  isdoubtloss  mainly 
influcnee<l  by  the  physical  ci>nditions  present,  but  at  the  same-  time  it  ts 
impo«8ible  to  deny  that  there  is  some  such  action  as  may  be  described 
by  the  tcrm«  '"  selective  "  or  secretory.  This  question  is  closely  reUted 
to  that  of  absorption  of  food  material  from  the  alimentary  miml,  and  hem 
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all  r«C(int  work  leuiit  lo  show  tliu  importaticd  of  the  selective  action  the 
intestinal  epithelium  possesses. 

The  phj-Ttical  processes  iirc  the  easiest  to  observe  and  measure,  becmise 
the  laws  that  regidale  thcro  are  kno-wn.  .Secret<iry  activity  is  regulated 
hy  luwfi  aUc^  but  tho  pitu^ity  i>[  our  kuuwliMlgo  of  them  prevents  juiy 
exact  estimate  of  the  imjiortauce  of  the  elective  factoi-  in  lymph 
formalio?!. 

Osmolic  J^henonuna. — It  has  been  goneralty  osituQicd  that  proteins, 
which  are  the  ratwt  abunJant  cormtituonts  of  tho  blood,  exert  little  or 
no  osmotic  pi'csaiire.  It  is  dillicult  from  the  theoretical  :«tancl]x)int  to 
imagine  chitt  .1  pure  protein  <vin  ]>os8ess  more  than  a  minimal  pressure 
of  this  kind-  It  is  made  up  of  ftucb  hu^  molcculcji,  that  oven  when 
protein  is  present  to  the  extent  of  7  to  H  per  cent,  as  it  is  in  blood- 
plasma,  there  are  comf;arativGly  few  molecules  present^  ami  thexe  are  in 
a  state  of  colloidal  solution,  not  true  sotntion.  The  proteins,  as  they 
exist  in  the  blood,  are,  however,  mechanically  combined  with  certain 
mineral  constituents  which  they  a^lsorb,  and  the  osmotic  pressure  they 
exert  is  thus  explicable,  The  mcire  they  are  freeil  frmn  the  inorjiaiiic 
(electrolyte)  ailmixtiin!  the  smaller  is  their  osmotic  pressure.  The 
normal  oamutic  presstue  exerted  by  the  proteins  of  blood-pl;LSma  is  >;ivon 
by  Prof.  Stju'Ung  as  equal  to  30  mm.  of  mercury,  and  this  is  of  impoit- 
ance,  for  proteins,  unlike  Halt,  do  nut  difTiise  i*e«xlity,  uiid  their  ellect, 
tht^refore,  reiniiins  as  au  almost  |)crmanont  fjiCtor  in  the  bloo<l.  By  mcn.ni« 
of  this  weak  but  c<jiistjint  pressure  it  is  possible  to  explain  the  fact  that 
an  i»«)tonii:  oc  even  a  hypertonic  solution  of  a  diffusible  crystalloid  may 
be  completely  absorbed  from  the  peritoneal  cavity  into  the  blood. 
Osmosis,  therefore,  is  a  factor  to  be  reckoned  with  in  the  absorption  of 
lymph.  As  an  illustration  of  the  way  iai  which  it  may  also  play  a  [turt 
in  lymph-fonnution,  wo  may  take  Asber's  statement  that  increase  of 
activity  in  an  organ  will  increase  the  lymph  that  flows  away  from  it. 
This  is  not  altogether  the  result  of  the  byperacraia  (increased  blood-flow 
often  associateil  with  viiso-dilatatioii)  that  usiuklly  nccomjianies  activity. 
In  addition  to  this,  we  must  remember  that  the  fniii:;tiojiii.l  artivEty  of 
the  tissue-elements  is  aocom|i!Lnied  by  a  chemical  breakdown  of  their 
constituents,  the  proteins,  for  instance,  bein^  in  email  measure  resolved 
into  sulphates,  phosphiites,  and  urea  precursors.  The  main  si^urce  of 
energy  in  an  active  ttssup  ir,  however,  the  nnn-iiitnigunuus  malerinl, 
cirbohydrate  and  fat,  which  an;  ultimately  oxidised  into  carbon  dioxide 
and  water,  lactic  acid  and  lower  fatty  acids  Iwing  intermediate  stages. 
The  products  of  action  pass  into  the  lymph  and  incrwi»e  \l^  molecular 
concentration  and  it.**  oHnmLii;  pressure ;  thnu  water  is  utlractwl  from 
the  blood  to  the  lymph,  and  so  the  volume  of  the  lymph  rises  and  its 
flow  inci-euQA.  Such  an  effect  can  only  be  temporary,  for  in  time  these 
nibslanees  attain  a  greater  concentration  in  the  lymph  than  in  the  blood, 
and  «o  they  will  diffuse  towiu-ds  the  blood,  by  which  they  are  carried 
to  the  organs  o(  vxra-tum. 

General  Pathology  of  Oedema.— We  can  now  pas«  on  to  a  study 
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of  those  eonilitioiw  tti  whiuli  the  norniid  balauce  betwe<jn  lymph  jimii.. 
lion  and  lymph  abeorptiun  is  upset,  and  which  will  Itriog  aWiit.  o:   .  i. 
io  hrin^  ahotil  iiii  altiiormnl  distension   of   the  cunaectivc-Ustttie  simccji 
witli  lymph.     Prof.  .Starling  clauiHes  tbo  factors  cotioertial  iu  the  cau^atioa 
of  dropsy  in  the  follDwing  useful  tiible  : — 

I.  Factors  cniising  increaited  tninsudation — 

(1)  Increased  intrucHpilUry  prcsuure,  especially  Uiat  pnxliued 

by  venous  obstruction.     VasoKlilatfttion  and  plvtborm  ar 

factors  of  minor  importanco. 
(3)  Increased  permenbility  of  the  vessel  wall,  produced  by  local 

irritanta,  malnutrition,  or  |K>iBOiu  circtUating  in  the  body 

generally. 
(3)  A  watery  condition  of  the  blood  (hydraemiit). 

II.  Factors  causing  diminishetl  ahBorj>ti«iL,  fithor  by   lymphatics  or 

blood-vessels. 

In  all  cases,  however,  as  Oobnheim  pointed  out  many  yenrs  ago,  the 
primary  oiuse  of  oedema  is  an  increased  transudation.  The  normxl 
mBchaiiisra  of  idjBni'pbiuii  may  fur  some  time  Im  able  to  oo|)0  with  Uiis,  but  if 
the  iiiereaso  of  transuda-tion  lasts  for  any  length  of  time,  subaidiary  evrntJi 
lead  to  a  breakdown  of  the  absorbing  mechanism.  The  cas«s  in  which 
the  primary  cause  of  the  uedvma  is  diminished  absor|>tion  must  )•■.■ 
exooedingly  rare.  Obstniction  of  the  lymphatics  is  usually  imiKMsiKlf 
on  account  of  their  ninltitudinous  iinastonioses,  and  when  comjtletv 
obstruction  does  occur,  the  result  i»  more  usiuilly  a  general  byp«rtro]ihy 
of  the  connective  tissues  (elephantiiisis)  than  a  tnie  oedema. .  From  these 
gencml  «lata  wo  will  now  go  on  to  consider  the  different  varieties  ot 
oedema  which  are  recognised  by  clinical  obsoiTcrs. 

1.  Oai^nut  of  Engtfrgement. — -Tlie  determining  factor  of  this  kind  of 
dropsy  is  passive  congestion,  or  a  riiu;  of  inlracapillary  pressure:.  It  may 
be  local,  as  when  the  veins  coming  from  a  sixicijd  district  are  compressed 
by  a  new  growth,  or  when  a  vein  is  the  seat  of  thrombnsiii,  us  in  "white 
leg."  It  may  be  mnrti  or  iess  general  when  tlie  vein  which  is  cnmpreeaed 
is  a  hkTge  antl  important  one,  for  insLanco  the  inferior  vena  cava. 
The  oedema  due  to  chronic  cardiac  disease  is  usually  attribat«d  to 
back  pressure,  and  tbis  will  be  most  effective  in  causing  an  cngorgeaeat 
of  the  genernl  vt-nons  system,  ami  so  of  pnxlucing  general  oedema 
when  the  tricuH]>id  valve  becomes  inuomiieleiil.  In  such  esses  the 
oodcroa  usually  appears  first  in  dependent  parts,  that  is.  in  parts  such 
as  the  feet  and  anklei;,  where  the  hydrostatic  effect  of  gravity  is  most  fett. 
But,  as  already  stated  itt  our  study  of  lymph-formation,  a  mere  increase 
of  intraaipillary  pressure  will  not  in  itself  cause  dropsy.  Ligature  of 
even  u  large  vein  in  the  Hnih  of  a  healthy  animal  will  not  produce 
oedema  of  the  limb.  This  is  owing  to  the  collateral  circuktion  carried 
on  by  other  veins ;  all  the  veins  from  a  limb  must  be  ligatured  or 
oostructed  in  some  way  to  cjuise  dropsy.  Jf,  however,  the  vitali^ 
of  the  animal  is  rednceil  by  anaemia  (for  instance,  by  bleeding), 
the  endothelium    will    share    in    the   depression,  it  will   1>eoome    mors 


permeable,  and   tben   ligature    of    »    single  large  veio   will    produce 

Venous  obstruction  seldom  affects  all  the  veins  of  a  limb,  bat  yet 
veniiiu  olxstnictiim  will  chiiku  the  limb  to  become  o(;ilt'ni»LoLis.  No  doubt 
the  ttamnutig  btu-k  uf  the  blood  in  the  cai>illiu-iLM  prvvtjutfi  their  endo- 
thelium from  obtaining  their  u^ual  supply  of  oxygen,  and  the  effect 
of  this  partial  asphyxiation  is  so  to  injure  it,  that  ii  becomes  more 
permeable  and  eo  allows  of  an  increased  leakage  of  fluid.  In  hcnrt 
disease,  as  Prof.  SUirling  bw  shown,  the  increase  of  iniracapillary  pressure 
is  also  unable  to  pniducc  oedema,  unless  at  the  sume  time  the  endothelium 
of  the  capilUiHe!>  has  been  damaged  by  a  diminution  of  the  circuUiiou 
through  them.  This  is  true,  not  only  for  the  limbs,  but  also  for  eti'usion 
into  the  serous  ca\'itieB.  Increase  of  capillary  pressure  will  not  produce 
bydrotborax  in  a  healthy  animal,  but  if  the  endothelium  ix  first  lUmiigcd 
by  the  injection  uf  a  ]N>lBon  ^fnr  example,  abrin,  the  [toiBOnoiis  protein  of 
the  Jequirity  bean),  then  hydrothorax  ia  readily  produced.  In  the 
peritoneal  canty,  damage  to  the  capillary  walls  in  the  intestine  can  be 
easily  etfectwl  Ijy  immersing  the  intestinal  coils  in  tap-water  for  a  few 
minutes,  and  then  n  rise  of  ititnicapillary  pi-ussuru  will  produce  ascittiK ; 
hut  if  the  [>ermei(bility  of  the  capillary  wall  is  normal,  such  a  ri&e  of 
pressure  is  ineflective.  The  hepatic  capillaries  arc  normally  more 
penneablu  than  ihooe  in  mo»i  other  pjirt«  of  the  buly,  »o  conii;arativcly 
alight  damage  to  them  will  eaitm;  tin;  pliyaiologfoil  limit  to  lie  exceodod, 
and  this,  no  diiuliL,  is  thu  ioas4tn  why  Jtscites  ia  such  a  common  form  of 
dropsy.  Dr.  C.  Uulloti  litis  madu  a  more  recent  study  of  dropsy  pro- 
duced in  animals  by  obstruction  of  the  vena  cava  and  portal  vein.  He 
has  arrived  at  the  conclusion  that  it  depends  entirely  upon  an  alt«Tc<l 
condition  of  the  capillary  wull,  and  that  ntised  capillary  pressing  and 
an  altered  condition  of  the  nutriiiun  of  the  tissues  (as  matntAine^l  by 
tJr.  I^Lzarus-Itarlovr)  are  unimport^int  factors. 

The  dropsy  of  heart  disease  is,  however,  uot  merely  the  result  of  the 
Causes  already  mentioned,  but  other  forces  come  also  into  piny  :  the  blood 
becomes  more  watery  owing  tn  continued  alisorption  from  the  idimentary 
canal  and  diminished  excretion  from  the  kidneys ;  and  them  is  another 
oomplication  not  present  in  simple  venous  obstruction,  and  that  is  a 
diminished  outflow  from  the  lymphatics  in  consequence  of  the  raisfod 
venous  pressure  at  the  orifice  of  the  thoracic  duct.  Tlie  wijuencu  of 
events  in  cases  of  heart  disenHU  with  iriefTu'ii'nt  compLitiFuitlmt  may  bu 
divided  intt»  the  following  four  stiigea  (Starling):^ I)  Faihirs  of  the 
heart  as  a  piunp,  leading  to  a  fall  of  arterial  pressure,  and  a  rise  of 
pressure  in  the  large  venous  trunks  ncur  the  heart.  Accompanying  this 
is  a  fall  of  mpillary  pressure,  and  a  consequent  increased  absorption 
of  fluid  from  the  irit*!stineK  and  tissues  generally  into  the  circulation,  with 
a  diminished  production  of  urine.  Stage  2  is  that  of  hydr.temic  plethora, 
and  is  a  conser|uence  of  the  tirat  stage ;  this  leads  to  a  ri»e  uf  the  mean 
pressure  throughout  the  \"ascular  system.  Stage  3  is  the  stage  of  dropsy, 
caused  by  the  high  cai>illary  pressure,  and  the  increased  jiermeability  of 
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the  capillMi-ie^  owinif  tu  mnlmitriLiuii.  Stage  4.  The  continued  bjilnwmK 
plutlioni  Iwiwla  to  ovur-inercajiitig  uvor-lilling  of  tJie  hoart  cavitie*,  «ul  lo 
ulcimivte  failure  of  the  already  )i)(;om|>etent  bejiit. 

.•Ucites  in  hopatic  cirrhosis  hjis  been  in  the  p.'iSt  attrihuMd  to  ootn- 
pruasioii  of  tho  ixiruil  vessels  by  the  new  growth  of  conawtiTe  ttBBOe. 
This  bypothosis  has,  liowovor,  bocu  fanuulnted  more  as  a  tnattar  of 
infereiK^u  tliati  xt»  a  result  of  dii'ect  observation  And  experiraeiiL  A 
research  amied  out  by  Dr.  F.  C.  Herrick  at  the  London  HodpiuO  hu 
sbtiwu  that  the  couceptioii  hiis  no  foundation,  but  that  i-he  increued 
[tressure  in  the  portal  capillHi-ies  baa  a  very  ditTei'ent  origin.  There  M 
absotiitflly  no  evicUmc«  uf  olistructioii  from  fibrosis  either  in  the  portal  or 
hepatic  vviriA.  The  arterial  supply  to  the  fibrous  tissue  i&  increMcd.  tbf 
capiUaric»  there  are  dilated,  and  thus  more  tlmd  passes  thmugfa  ibe 
arterial  capillaries  inU>  l-lie  jiortal  venuifj*.  la  the  normal  livtr  the 
pressure  in  thi;  purtal  capilUrieH  iti  biw,  brcaiiHt  thoy  bavu  behtrul  llietn 
muiiily  the  low  prc«Hiu-c  of  the  portal  vein.  In  the  cirrhotic  liver,  on  iht 
other  baud,  the  high  arterial  pressure  i«  readily  traaemittod  to  tbeni, 
and  so  the  intracapillary  preuure  \&  corres[>ondingly  nilsed.  This  in 
Hceentiiatud  if  the  bepatic  veins  are  not  (juitu  able  to  give  pasauge  to  tb« 
iiiL-iiaiMod  volmim  of  fluid,  and  any  wcjUtcniiig  of  the  heart  would  favour 
tills  biti;kwij.nJ  pressure.  This  is  quite  sulftcient  to  explain  lc^ic;illy  the 
high  intnicj*pillary  pressure ;  if,  however,  we  accept  the  dictiim  of  PrciL 
•Stjtrling  and  of  Dr.  BoltoTi  on  the  imjtortance  of  an  incroascd  permeability 
of  the  .capiilnry  wall  in  dropsy-fommlion,  this  second  factor  may  \» 
accountoj  for  by  the  iiid'oiised  strain  to  which  the  capillaries  are  subjected, 
and  probably  also  to  the  circumstance  that  their  nutrition  is  below 
noniittl,  owitij:  to'  the  blood  not  being  absolutely  healthy  ;  it  ie  difficult  to 
imugino  a  serious  interference  with  liver  function  producing  no  ill  elfecu 
on  the  circidatin^  fluid. 

3.  Uijihtu-mxc  fir  CofkeHic  Thifpsy.  — This  is  typically  seen  in  renal 
disease  and  in  anaemia.  It  is  also  seen  in  many  other  chronic  affections, 
8uch  as  diabetes,  cancer,  tuberculosis,  which  may  or  may  not  he  associated 
with  anaemia ;  in  all  such  cases  there  are  [K>i.'<on!«  circulating  in  the  body- 
In  thu.se  4!oiicliti()ii6  thi'  Hito  of  the  oedtMuii  is  not  niticb  aflWlt-d  by  gravity. 
In  renal  iltM-ase.  fur  iub-Utnco,  puffiness  of  the  skin  is  usually  first  seen  in 
the  face.  In  renal  disease,  however,  the  later  stages  are  often  complicated 
by  cardiac  failure,  and  so  the  dropsy  may  have  a  double  causation.  The 
old  view  that  in  such  cases  the  drop«y  is  duo  to  an  iricituise  of  water  in 
the  blood  (hydiiieniia)  cannot  be  considered  tenable  any  longer,  bir 
hydraeniia  artificially  induced  in  health  does  not  produce  dropsy.  Dr. 
Lazartu-Barlow,  who  has  worked  mainly  on  the  question  of  the  {Mn 
osmosis  plays,  speaks  of  the  comlition  as  one  of  tissuo-ittiirvation ;  waste 
products  nccuroiilate,  stimulate  the  secretory  activity  of  the  endothelium, 
and  BO  excite  a  flow  of  lymph  in  excess  of  the  normal.  Whether  the 
poison  acts  in  this  way,  or  by  injuring  the  ^-iuUity  of  the  endothelium, 
and  so  increasing  its  permeability,  or  of  setting  up  an  osmotic  flow  of 
water,  is  at  present  iinceruiin.     There  is,  however,  no  doubt  as  to  the 


necessity  of  a  poison  ncting  in  one  or  more  of  those  ways,  and  in  renal 
disease  it  is  possil^le  timt  the  poison  is  the  same  as  thnt  n-hich  pnvtuccs 
an  injury  of  the  ronal  epithelium.  The  ntntost  constAnt  appeaninc*-  of 
Hropfiv  in  the  region  of  the  eyelids  in  renni  discjisc  appwirs  to  indiniic 
t}iAt  the  cupillaries  in  this  region  am  Kpecially  vulnerable ;  and  tliiN  view 
is  to  some  extent  supported  by  the  frequency  with  which  urticnna  attacks 
the  face.  Beribvri  is  another  disease  in  which  oedema  in  a  nntalile  symp- 
tom. Here  aj^in  the  action  of  some  at  prenent  unknown  ]Kit8nn  is  at 
work  (ridf  Vol.  II.  Pjut  II.  p.  622),  though  in  llie  lattvr  stages  of  the 
disease  cardiac  failure  will  assist  in  the  prodnctjon  of  dropsj*. 

3.  Ii^ammat^trif  Onlrma. — This  i.i  ii  lorjd  oeilema  of  which  injury  in  the 
vessel-walls  from  stasis  utid  m'lion  of  >ia(!tLTial  piitMiins  \b  tho  obvious 
cause.  'ITie  exuded  fluid  is  riu-h  in  protein  in  comparison  with  other  forms 
<^  dropsical  fluid.  It  is  also  rich  in  colourless  corpuscles,  and  it  is  to  this 
circumstanco  that  its  ready  coagulability  Is  due.  It  clots  rapidly  when 
removed  from  the  body,  and  ^brin  -  formation  may  also  occur  in  it 
in  sitiL 

4.  Lymphatic  I)roj»i/. — ^This  is  due  to  occlusion  or  pressure  npoii  the 
larger  tymphatie  trunks,  such  a^  the  thoracic  duct.  If  ruptui-e  of  such 
ve«els  OGCtirs  chylous  ascites  is  tho  result ;  or  if  tho  ruptm-e  occurs  in 
the  thoracic  rt-ginn  chylous  hydi-othorax  follows.  A  special  c:iuse  of 
obstruction  in  lynijihaiit-K  itt  the  presence  of  lihiria  emViryoR,  as  in  vnrimis 
forms  of  elephantiasis  ;  or  if  a  connexion  is  esiahlishod  with  the  urinary 
tract  chyluria  follows.  The  most  obvious  sipn  of  admixture  with  chyle 
ia  the  rise  in  tho  amount  of  fat  present.  The  fat-droplets  arc  visible  under 
the  microscope.  Fairly  frequently  ascitic  fluid  has  an  opalescent  or 
milky  a|i])eamnce,  but  neither  microscopic  examination  nor  chemical 
analysis  reveals  the  piTsonce  of  an  increase  of  fat.  The  cause  of  this 
appearance  is  far  from  clear ;  it  is  not  due  to  admixture  with  chyle  ; 
nor  is  it  asiMxinted  with  a  lipaemic  condition  of  the  blood  which  i.s  ocnt- 
sionally  seen  in  hucIi  iliseases  a-s  flinhi>tc>i.  Tho  r)|ia.leMir<<ricc  is  due  u>  i]m 
proteins  ihe  fluid  contains,  but  wc  do  not  at  |ire«out  know  wlicLlior  the 
usual  blood  -  proteins  altered  in  aome  direction  are  responsible  for  the 
cloudiness,  or  whether  some  foreign  protein  (perhaps  allied  to  the 
mucoids  presently  to  be  mentioned)  is  present. 

5.  Of'irma  atsoeiot^  mih  .■tnrji<mpuri\^s. — The  oedema  seen  in  some  cases 
of  exophthalmic  goitre,  and  the  localised  oedema  of  urticaria  and  ery- 
thema nodosum,  come  under  this  heading.  The  on^t  of  swelling  in 
such  cases  is  often  extremely  rapid.  The  ultimate  causation  of  the 
oedematous  condition  is  obscure,  and  is  usually  attributed  to  nervous 
influence.  The  ncn-ous  system  has  no  action,  so  far  as  is  known,  on 
endothelium,  and  so  the  effect  must  bo  of  vasomotor  nature.  The  so- 
called  mcninge/U  streak  or  tache  c6r61n-ale  is  a  phenomenon  of  similar 
nature.  No  doubt  in  some  of  the  instances  mentioned  the  presence  of  a 
poison  is  a  contributory  cause  of  the  oedema.  This  in  noudily  so  iii 
urticaria.  A  deficiency  of  coagulative  jinwi-r  in  the  bl<H>cl,  Sir  A.  K. 
^'right  states,  is  sometimes  present,  but  it  is  difficult  to  sec  how  this  in 
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itself  cnn  produce  increued  leakage  of  lymph,  although  it  may  he  ui 
indicAtion  that  the  blood  is  not  in  n  normal  state,  and  &d  not  likely  to 
maintain  the  proper  nutritional  condition  of  thu  ciidothvlium. 

6.  Mynwdtrnx. — '['his  name  was  origiimlly  given  to  the  diMW*  in 
question  on  the  supposition  that  excess  of  mucin  in  the  ^abcuUneoiis 
tigsues  is  tbti  cause  of  the  svrtjlling.  1'here  is  dou1>tlc«s  an  overgrowib  of 
the  sut)cutaiiuouK  connective  tissue,  and  in  early  utagoe  such  tissue,  like 
all  young  coniiective  tissue,  is  eomparatiTely  rich  in  ground-sulMance  and 
therefore  in  mucin.  Kven  at  this  stage  it  requires  very  careful  analfds  to 
demonstrate  the  incroasc;  niid  in  later  sta^eti,  wfaea  the  maCnx  of  Uh 
tissue  heconiQS  |iorvad(Ml  with  Rbrua  and  mixed  with  adipose  tiaaue,  then 
is  no  increase  in  mucin  at  all.  The  term  myxoodema,  in  fact,  is  i 
misnomer. 

7.  Dyopnifol  C<»uiUiotis  in  the  Cerfbrospinal  Cdvitif. — The  corebrotpiDal 
fluid  pUys  the  |mrt  of  a  lymph  in  the  central  nervous  system,  hut  it 
diH'ers  in  its  mode  of  formation  and  composition  from  ordinary'  l^iupb. 
All  olwervers  agree  that  it  is  a  r«il  secretion,  ])rimRrily  formed  by  the 
epithelium  covering  the  choroidal  plexuses.  To  it  arc  added  the  products 
of  metabolism  of  the  nervous  tissues.  In  coses  of  meningocele 
hydrocepbahts,  the  fluid  prpsetit  is  cerebrospinal  fluid  dilTering  but  It 
if  at  alt,  from  the  normal  fluit!.  If  inttammatinn  sujier^'ene,  the  charar 
of  the  Ruiil  may  bo  masked  by  admixture  with  the  exudation  of  urdi 
inflammatory  oedema.  The  relations  of  the  cerebrospinal  fluid  in  health 
and  (liflease  ara  of  the  utmost  importance  and  interest,  but  as  they  do  not 
come  into  the  present  question,  will  be  treatwl  separately  in  connexi' 
with  the  giuiund  patlmlog}'  of  tiie  Nervous  System  (Vol.  VII.). 

Chemical   Characters  of  Dropsical  Fluids.  —  We   nuty   talte 
normal  fluids  as  a  standard  of  comparison  : — 


ducts 

and  I 
HttJ^ 
urt4^^ 
ina^^ 


■ 

lOOD  Fuu  or  RvaMB 

1000  Fwto  cf  Bunuui  Blocid*PtMm«  oootain 

Lrtaph  itnm  tUsh) 

MBUin 

W.t«- 902 -M 

986-34 

Solids  . 

97  10 

IS-M 

Yiolfl  t>f  (iliriii 

i-os 

l-O? 

Toul  prwU'iii 

.      &3-M 

3*i0 

Urwv 

0-09 

0-16  to  0-21 

RxtmctiviMi . 

£•«« 

1-SI 

InotgaoitiMlta 

8-S6 

8-78 

tf  a  =  percentage  of  albumin,  and  6  =  that  of  globulin,  then  afb  is  called 
the  protein-quotient.  This  varies  considerably  in  different  aninials,  but 
in  the  same  animal  it  is  the  same  in  serum,  lymph,  and  chyle. 

The  following  table,  Bomewhat  abbreviated  from  Hoppe^Seylor,  givei 
the  composition  of  chyle  in  jKii-is  per  1000 : — 
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COHUttMRU. 

Cttjla  of  Dos. 

Sworn  of 
Mik*  Dor. 

Bbkiui  Chjl*- 

RuBMB  Ckylr 
(iklimiittt. 

94:!  to  9S8 

W«t»r     . 

WW -7" 

P38-01 

904-8 

Solids     . 

98 -S» 

83 -99 

95-2 

67  to  42 

Yi«W  of  fibrin 

1-U 

. 

. 

... 

Total  I'rutcin  . 

22-18 

\h-'lK 

70-8 

11  Uil3 

Fat.  Ifcitliin,  uidl 
choleHtvttq  .       / 

H-M 

6-81 

9-2 

25  to  27 

P«tt;    mckIk    uwn 
i>(M]e    .               1 

■Unees                ) 

2-3* 

2-91 

10-8 

Inoilguiir  tulU 

7-»2 

87« 

<-4 

4-26 

The  moEi  strildriR  points  in  a  comparison  of  the  lymph  from  ft  Jimb 
and  tho  chyle  are,  the  hij^h  pci*ceim(go  of  fat  mid  the  high  pcrcetitage 
of  |irot«iin  in  the  chyle.  The  latter  circumstance  is  due  to  the  greater 
|ienneahility  of  the  capilbtneK  in  thn  abdominal  anr)  thoracic  regions. 

General  Propcrtirs  of  Ihi'iifhil  FluU.t. — Thu  reaction  is  in  all  casen 
alkaline  to  litmus ;  the  colour  varies  directly  with  the  colour  of  the 
hlood-plftsmiv,  and  tho  concontnition  of  the  <'ffiise<l  fluid  ;  there  i»  always 
jiresent  a  curtain  umoiinl  nf  thu  yvUnwish  lipochronii'  (w-riini  liilvin) 
found  aleo  in  the  hloixl.  In  some  casca  this  may  be  ohBcnrcd  by 
opalescence  as  already  explained. 

Tho  specific  gra^-ity  varies  with  the  amount  of  Bolids  in  sohition. 
K«u»  hiw  examined  a  large  number  of  dropsical  fluids;  those  of  infliim- 
matory  dropsy  he  terms  exudations  ;  thoso  from  non-inflammntory  tlrdjwy, 
tt'ansudationa.  The  following  are  his  conclusions  in  reference  to  specific 
gravity  :— 

I  Voiiffahiimi-.- '-The  inflammatory  fluids  contjun  abundance  of  coloiu-leBs 

rorpnBtles,  and  invariably  clot  when  shed,  In  rases  where  they  clot 
within  a  serous  cavity,  the  Bbriii  (often  termod  lymph  in  the  po«t-mortem 
room)  sticks  to  the  sides  of  the  membrane.  Non-intiammator)-  fluids  do 
not  coagulate  sipontftneonsly,  or  only  with  great  .■slowness.  This  i»  duo 
to  absence  or  [laucity  of  formed  elemenUn.  On  adiuixtiiro  with  fibrin- 
ferment  (thi-ombin)  or  Huida  such  as  aerum  which  contAin  thrombin, 
clotting  ensues. 

C<m^Uuents. — These  are  the  same  in  kind  as  those  in  the  Mood- 
plnsmn.       (a)    Proteins.      Thuao    arc    Hbrinogon,    serum  •  globulin,    and 


Fltiids  from 

cases 

of  pcritoiiilia. 

1018  or  higher' 

(1 

plpnriity, 
inflammation  of 
slcin, 

1018         „ 
lOlfl         „ 

exudatioDR. 

fi 

n 

hydrothorax, 

lOlti  01'  lower 

loia      „ 

fi 

11 

aacitff, 

r  transadationa. 

•■ 

t> 

oedema  of  skin, 

1010       „ 

5» 
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BQrum-albnmin.  {b)  Extractives.  A  large  number  of  organic  subatuicn, 
each  iisually  in  small  amount,  are  included  under  this  head.  Sugar  ii  % 
fairly  constant  constituent,  (e)  Salts,  similar  in  kind  and  amount  to 
those  in  the  blood.  The  different  dropsical  fluids  difier  from  one  another 
in  their  richness  in  organic  constituents,  the  substances  which  vary  most 
being  the  proteins.  In  general  terms,  if  transudations  are  formed  in 
several  situations  in  the  same  person  the  pleural  fluid  is  richest  in  pro- 
tein, then  the  peritoneal,  and  lastly  the  fluid  of  subcutaneous  oedenuu 
This  has  been  shewn  over  and  over  again  by  various  observers ;  but  it 
will  be  sufficient  for  our  purpose  to  quote  one  typical  case  in  illustration 
of  this  point : — 


Fluids  Removbd  Simultaneously  from  a  Cask  of  Albuminuria 

(Hoppe-Seyler). 


In  Parts  pw  1000. 


Water  . 
Solids  . 
Proteins 
Extractives  and  salta 


Pleuial  Fluid. 


657-59 
42-41 
'27-82 
14-59 


Peritoneal  Fluid. 


Fluid  of  Snbcntaneoof 
Oedenia. 


982-17 

17-83 

3-64 

14  18 


The  protein- quotient  remains  the  same  in  the  effusions  as  in  the 
blood  of  the  same  individual.  That  is  to  say,  although  the  amount  of 
protein  exuded  vanes,  the  two  principal  proteins  of  the  blood  come 
through  in  approximately  the  same  proportion  that  they  bear  to  one 
another  in  the  blood.  Again,  one  typical  analytical  table  (from  Pigeatid) 
will  be  a  suflicient  illustration  of  this  : — 


Flnid. 

Cask  1.                   '                   C^aa  3.                   1 

Protein- 
Total  Protein    Quotient :—     Tot*l  Protein 
per  cent.       |     jUbnmin,            V^  ^nt- 
1     niobultn. 

Protein. 
(JuotlenL 

Blood-serum 
Pleural  fluid 
Ascitic  fluid 
Subcutaneous  oedemA  t 
fluid                          / 

5-2tfl               0664 
0-808       1        0-680 
0452       1        0-6S6 

0-212               0-687 

5-781 
0-900 
0-832 

0-775 

1-056 
1-142 
1-122 

1-152 

\ 

In  many  cases  in  the  progress  of  a  dropsy  it  is  necessary  to  tap  the 
cavity  several  times.  It  is  then  found  that  successive  dropsical  transuda- 
tions into  the  same  sac  usually  present  great  constancy  of  composition. 
If,  however,  inflammation  be  set  up  as  the  result  of  imperfectly  cleaned 
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inatniments  iisnl  in  the  tapping,  ibon  of  course  the  quantity  of  protein 
in  tho  efTuaed  fluid  risca. 

Peritoneal  Fluid. — Although  in  the  foregoing  account  of  dmi»f(iciil 
fluids  Bome  details  have  ali-eady  been  presented  in  reliition  to  the  fluid 
found  in  the  peritoneuiu,  it  is  netcsijary  to  ^o  a  UtUc  more  fully  into 
certain  other  poinE«.  Thesu  may  he  convuniontty  Hinted  in  the  form  of 
propositions,  each  of  which  is  followed  by  an  illustnitivc  uniilyfiis. 

1.  The  fluid  removed  from  the  peritoiienJ  sac  by  successive  tApping* 
remains  fuirty  constant  in  composition. 


Case  of  Cirkkosik  uk  Liver  (Iloppe-Seyler). 


IB  nnta  par  unk 

ftiat 'hpptng. 

DmowI  Tftp^Bg. 

DmUi. 

WaMx   .... 
aolida    .... 
Proteins 

Extmctivvia    . 

teltB      .... 

984-50 

16-£0 

617 

i-ss 

8-» 

982 -SS 

17-47 

T-73 

1-34 

8-13 

983-33 

16-67 

«-ll 

8^ 

8-34 

2.  The  amount  of  protein  in  different  casett  is  variable.  This  may  be 
iliustmted  by  the  following  atuilyseu  selected  from  a  larger  number  matle 
by  myself ; — 


Cun. 

K[M>cinc 

TotBlPratote 

Santni 

—                 1 
tMrun 

Gnrlty. 

par  cast* 

OMMlln. 

AlbumlB. 

1.  CJirhoeia  of  liver 

1010 

0-95S 

0-413 

0-M3 

2.  SjrphiUtio  dUcjuw  of  Urvr 

1012 

0*744 

0-262 

0-492 

3.  CirrtiMJA  or  liver     . 

1013 

•J-Wl 

1111 

0.907 

1 ■        - 

1016 

2^S6 

l-Mtl 

0-719 

&.   Henrt  diuase  . 

1016 

4-U 

1-460 

2-«80 

«.       „           .,       .         .         . 

1016 

4-S34 

2-W7 

1-397 

The  percentage  of  protein  ui  tranaudaiions  fniin  heart  disease  is 
usually  high,  and  tliat  gives  point  to  what  lia-s  alr<.wly  l>een  said  in 
reference  to  thia  variety  of  dropsy  not  being  3im|)ly  the  result  uf  buck 
pressure.  Many  years  ago,  Wooldridge,  ntnick  with  this,  8iip|>oscd  that 
an  altercil  condition  of  the  blood  might  account  for  it;  hut  no  blood- 
poison  has  been  ilefnntely  proved  to  bo  present. 

3,  In  the  BJime  case,  the  total  protein  and  the  protein-cjuotient 
(nibiimin  ;  globulin)  remain  very  constant ;  and  in  cajtei^  in  which,  ou-ing  to 
alterationfl  of  pressure  or  changes  iu  the  permeability  of  the  endothelium, 
the  total  protein  varies  in  amount,  yot  the  quotient  io  bnt  slightly  altered. 
(See  next  table.) 
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Case  of  Cirrhosis  of  the  Liver  (Pigeaud). 


Dite  of  Tapping- 

ToUl  ProtMn  per 
ce»t 

PTotelQ-Qnotlmit.  | 

July  20  . 
August  25      . 
September  30 
November  15 
December  27  . 

3-285 
0-«S2 
2 -368 
3-216 
2-688 

1-483 
1-573 
1-532 
1-525 
1-486 

4.  The  total  protein  in  the  fluid  in  cases  of  peritonitis  is  increased  u 
compared  with  that  of  simple  non-inflammatory  ascites.  Runeberg  from 
the  examination  of  1 2 1  cases  gives  the  following  general  results  :— 


In  cases  of  hjdraemia  (including  nephritis)  the  ascitic 
fluid  contains  ..... 

In  cases  of  portal  obstruction 

„         heart  disease      .... 
„         peritonitis  .... 


Percentage  of 
Protein. 

0-03  to  0-41 

0-37  to  2-68 
0-84  to  2-3 
2-7     to  3-51 


In  some  cases  of  ascites  the  fluid  contains  excess  of  cholesterin, 
crystals  of  which  are  seen  floating  in  it  In  other  cases  the  peculiar 
mucoid  substances  variously  termed  metalbmnin  (or  pseudo-mucin)  and 
paralbumin  are  found.  The  presence  of  these  mucoids  is  attributed  to 
a  kind  of  '*  colloid  "  degeneration,  and  in  "  colloid  cysts "  of  the  ovary 
they  are  constant  constituents  of  the  contents  of  the  cysts.  Drs.  Miller 
and  Wynn  have  very  thoroughly  described  one  of  these  cases  of  mucoid 
ascites.  In  this  case  the  mucoid  material  originated  from  a  degenerative 
change  in  the  cells  of  a  tumour  which  grew  from  the  endothelium  of  the 
peritoneum. 

In  another  class  of  cases  of  ascites,  haemorrhage  may  occur  into  the 
peritoneum,  and  the  liquid  is  more  or  less  stained  with  blood  or  altered 
blood  pigment. 

Chylous  ascites  is  another  modification  that  may  occur,  and  I  append 
analysis  of  two  cases,  in  the  first  case  performed  by  M.  Hay,  in  the 
second  by  Guinochet : — 


Conatltucatii. 

Part*  per  1000. 

[.                 1                II. 

1 

Total  aoHds 

Fat 

Protein      .... 
Other  organic  subst&aceK  . 
Salts           .... 

59-15 

10-30 

28-78 

8-02 

9-95 

43-79 

9-48 

21-08 

1T68 

l-5£l 
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For  A  consideration  of  the  chylous,  chjliform,  and  milky  nor-fatty 
forais  of  ascites,  see  "Diseases  of  the  Lymphatic  Vessels"  in  Vol.  VI. 

Pleural  flnui — Thia  fluid  baa  the  same  gettflmi  chai-actere  as  {writoneul 
fluid,  but  IB  iiRiially  richer  iti  proteins.  In  hydrnthomx  the  protein  is 
leu  ahuiuUnt  ihau  in  pleurisy.  The  next  ulile  (from  my  own  analyses) 
iUustrateB  this  pdnt : — 


C^M. 

Spteific 

Taul  ProtnO* 

TiiUor 

Onvltjr. 

peroont. 

Plhrln. 

1.  Aciit^  pletiritT .... 

1023 

6 -IS 

0-018 

3.             ..                    . 

1020 

8-44 

0017 

a.                    .... 

1020 

6-20 

010 

4.  HyUrutburax  (Brisht  s  diiie4M) 

lOlfi 

2-52 

0-006 

5- 

1012 

\-32 

O-OOfl 

4.  Hyttrothomx  thuttdmaw) 

lOK 

1-48 

0-018 

In  IiydrothorHX,  nn  in  a^citec,  the  fluid  removed  by  miccefisive 
tappings  remains  fairly  constant  in  composition ;  this  is  illustrated  by 
the  following  analyses  by  C.  Schmidt: — 

Exceptional  conditions  arw  found  in  pleuml  as  in  peritoneal  fluid, 
such  as  a  haemorrha^ic  condition,  a  chylous  condition,  or  the  presence 
of  excess  of  cholesteriii.  Sugar  is  almost  conswntly  present  as  in  other 
efl'usion.'i. 

Prritardial  I'luith — Fairly  Urgn  iinionnts  of  Uhk  fluid  isin  bo  obtAitn;d 
post-mortem  from  the  horse  -.  this  may  eerre  as  a  auudard  to  which  that 
obtained  from  man  in  dropsical  conditions  of  this  serous  sac  may  be 
corapare«l.  m  in  the  following  table: — 


CBoatltwaU  of  nyrtroUionu 

FtuU. 

Flnt  Tapping. 

ffwoad  Tim>im. 

Solids 

Ornnie  Milid*  . 

PkitanrlOOb 

»8<*34 

S8-;« 

2«12 

7-64 

Puts  par  1000. 

M3-05 

86-05 

28-50 

7-56 

in  Puta  iirr  locu. 

IVTic«rJl«l  nnid       Iliutian  I>^lnMI«l 
at  llom^                 Fluid  (3  cajr«). 

ChrhMMViannal 

■WWW.       .       . 
aoKds.       . 

Total  protPin 
£xtncti<re5. 

M7-»toM4            S9AtoM2 
35-»to42                 3Sto45 

012  t«  O'ilJ                   0-8 
25-8  to  2«  8           22-8  10  24 -7 
•i-13                         12" 
7-«ti.  13                    6-7 

802-78 
103-61 

78^6 
30 -4S 

9-S7 

In   the    case  of    the    chylous  effusion   into  the   pericardium    above 
mentioned,  more  than  50  per  cent  of  the  extractives  consisted  of  fat. 
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The  higher  percentage  of  protein  in  both  pleural  and  pericardial  fluid 
apparently  indicates  that  the  capillaries  from  which  the  effusion  leaks  aro 
as  permeable,  or  even  more  so,  than  those  of  the  liver,  but  experimental 
evidence  in  this  direction  is  at  present  lacking. 

Hydrocele  Fluid. — The  tunica  vaginalis  is  in  origin  a  part  of  the 
peritoneum,  and  the  fluid  itself  is  almost  exactly  like  the  peritoneil 
fluid. 

Its  specific  gravity  varies  from  1016  to  1022.  The  amount  of  protein 
it  contains  varies  a  good  deal.  The  following  is  a  mean  of  1 7  analysea 
by  Hammarsten  : — 


Water 

938-85 

parU  per  1000 

Solids 

61-15 

Total  protein 

49-25 

Yield  of  fibrin 

0-59 

Ether-extractives  . 

4-02 

Salts 

9-26 

There  are  cases  which  differ  from  the  ordinary  fluid ;  some  are 
viscous  from  the  presence  of  pseudo-mucin ;  some  contain  excess  of 
cholesterin,  and  others  may  be  chylous.  Lymph-tumours  and  tumours 
filled  with  chyle  are  very  common  in  the  scrotum  and  its  neighbourhood 
in  cases  of  chyluria,  and  these  may  discharge  their  contents  on  the 
surface  of  the  skin. 

Th^  Fluid  of  Subcutaneous  Oedema. — This  fluid  is  the  poorest  of  all  the 
dropsical  fluids  in  protein ;  otherwise  it  resembles  them  very  closely. 
Some  analyses  have  already  been  given  of  this  fluid  in  the  comparisons 
we  have  drawn  between  it  and  other  effusions.  The  following  are  a  few 
of  the  estimations  of  the  protein  constituents  which  I  have  made.  In  all 
cases  the  fluid  was  obtained  from  the  ankles. 


Cane. 


Speciflc 
Onvlty. 


I  1.  Cardiac  dropsy  . 

:  2 

I  3.  Briglit'a  disease 


1012 

loia 

1009 


Protein 

imt  cent 


0-33 
0  59 
0-H4 


Yield 
or  Fibrin. 


0-0028 
traces 
traces 


Olnbulin. 


013(» 
0-191 


Smitn- 
AllHimin. 


0-453 
0-449 


In  all  cases  the  fluid  which  drained  away  first,  coagulated  spon- 
taneously on  standing ;  this  was  due  to  slight  admixture  with  blooil. 
After  haemorrhage  had  ceased,  coagulation  did  not  occur  until  some 
fluid  containing  fibrin-ferment  {such  aa  serum)  was  added.  Sugar  as 
usual  was  almost  constantly  present. 

Blister  fluid  has  the  same  relation  to  oexlema  fluid  as  that  of  peritonitis 
or  pleurisy  to  simple  dropsies  into  the  serous  cavities.  It  contains  a  laige 
immber  of  leucocytes,  eoagidates  spontaneously  when  drawn,  has  a  higher 
specific  gravity  (1018  or  more),  and  a  larger  percentage  of  protein,  as  is 


seen  bv  boiling  it,  when  it  becomes  almoeC  solid  from  the  heiit-coagiiliini 
prcKlucetl. 

Elfctrtfltfies  in  i'a(iiolnifir.ul  KffusioM. — So  far  we  have  tonaidered 
mainly  tbt:  urj^nic  constituente  of  these  fluids.  The  saline  cunstiiueiits 
we  UBually  siaiiliir  to  thoee  found  iu  the  blood,  Uut  rtcuiit  work  by 
O.  C-  Gruiicr  ha»  ithewn  that  this  is  not  tnvuri»blv'  the  uaau.  His 
investigation  is  oti  the  lines  of  physicul  chemistry,  Jiinl  the  ])rincipal 
method  he  employed  is  thjit  of  electrical  conductivity.  lie  Hmls  tItAt 
ifunsudatioos  (non-inHammatory  elfusions)  contain  ;iu  oxccm  of  sodium 
chloride  over  athloride  clectrolyies  (Bugarsky  and  Tangl's  classification  >; 
this,  tis  is  well  known,  is  also  true  for  the  blood.  InflummfitKry  etTnsions 
or  exudations  on  the  other  hand  c-ont^i  a  ri-lative!y  umikllor  amoiint  of 
chlorides ;  the  increase  of  acblorides  is  attributed,  probably  correctly,  to 
the  destruction  of  the  numerous  cells  such  Huids  contain.  The  Htud  of 
OTarian  cysts  usually  contains  nioif-  achloriiies  th.iii  chlorides.  Tlie 
totAl  rotidui;tivily  of  all  the  fluids  wha  found  U>  \w  n-markalily  L-nii&tant. 

During  the  hiat  few  yours,  Widal  and  .Taval  and  otht-r  French  writers 
have  drawn  attoution  to  the  relation  between  dropsy  and  the  rrteiition 
of  rhUirifirs  in  the  tissues.  An  cxceswive  ingestion  of  chh)ri(h's  riiay  even 
in  beiilth  luad  to  an  inerease  of  IxKly-woight  owing  to  the  tissues  rctiiiuing 
more  fluid  tJmn  under  normal  conditions.  When  kidney  disease  is 
prdMDt  and  the  due  elimination  of  chlorides  is  thus  intcHered  with,  the 
abnormal  reteiuien  of  chlorides  in  (he  tiniues  may  according  to  this  view 
lead  to  the  production  of  aiKisarca.  One  caso  has  b«en  recorded  by  J.  H. 
Bryant  in  which  thia  culmination  wils  riiachud  in  a  perfectly  healthy  man  ; 
ibts  mail  cousumvd  between  30U  luid  tiUO  grains  (20-40  grams)  of  salt 
per  diem,  and  his  urine  contained  about  three  times  the  normal  quantity 
of  sodium  chloride.  Oedema  occurred  in  the  legs,  the  explanation 
put  forward  being  that  the  kidneys  were  unable  to  de^l  successfully 
with  so  much  salt,  and  the  coiisequont  juscumuiation  of  the  Nilt  in  the 
tissues  led  to  the  retention  nf  .so  much  wattr  ihflre  as  to  prudiice  an 
oedeniatous  condition.  In  thia  cam  the  dropsy  di8jip]>oarod  when  the 
amount  of  salt  in  the  food  was  reduced  within  moderate  llmils.  Widal 
and  Javal  found  that  da»es  up  to  IJiO  grains  (10  gmms)did  not  give  rise 
to  oedema  in  (;ases  of  hitenititial  nephritJK,  hut  in  cases  of  parenchymatous 
nephritis  such  doses  proiluced  this  effect ;  the  oedema  became  less  or 
diwppeared  when  the  amount  of  salt  in  the  food  was  reduced. 

The  foregoiug  nccoutit  of  tin:  droiMical  fluicl  rehuen  to  nil  the  principal 
T&rietie«  found,  but  il  by  no  iui.-aijs  iududea  all  the  pc«4ibl«  caaes  iit  which 
Bocumnlation  of  so-called  nennis  fltiiiln  may  acciir. 

AqufO"*  humoiir  is  very  dilute  lymph  (1*3  per  cent  of  total  solids). 
Perilymph  aud  ciulolnmph  ol'  the  iulcriml  e&r.      I\*rilyiii)>li  coutaloa  S'l  per 
cent  of  solifls  inchi^ling  mucin.      Ivoilulyniph  in  clearer  hiiH  1««b  visAnX  j 
it  contains  1  'S  per  cent  of  Ktlidt. 
jtyntfvui  contniitH  frniii  3*4  to  7*1  per  cent  of  soliilH.      IXt.  rtsciJity  is  duv  ta 

mucin  (Ijandwehrj  op  to  a  viscous  nutleo-prot^iii  (Iifl.inmarBt<-«). 
Tht  /laid  of  ovarian  ct/ifU  is  usually  viscid  from  the  pivsvaw  "t  pseudo- 
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mucin  ;  it  u  often  colour«d  \iy  a  brown  Jnrivativfl  of  haemoglobin,  4im1 
uficn  coriuiinH  vxces^  of  clinlf-tteTin. 

TUtji'tid  in  liyilnnaphivtit  U  dllulti  urine  uixed  witli  b  »erou9  effuHon. 

Tltiifiuiil  in  hydatid  lysU  ie  usually  a  dilute  lymph  coiitaiuing  1-9  percan 
of  solitltt.  It  may  coutain  the  buolduM  of  tlie  embryo  panuile,  and  if 
it  Mca]>es  into  tbe  puriUtncal  cavity,  it  is  isaid  to  act  up  perituaiits; 
«omv  olnerven  fauve  stated  it  contains  «  poiMoous  putuiainc  U  iha 
vyt>t  bn^  innKleil  orgaiu  and  inductf*!  rupture  of  blood  or  bile  thi^^ 
the  fluid  obtained  will  he  mixed  witfa  blood  or  bile  reapectivolj.  Ii 
one  cuse  wbich  [  vxiujiiued  tUu  Quid  cuuststvd  of  little  v\m  but  bQc 
in  a  case  recordud  by  Kiuwrliug  ibu  iuHpiasatioa  of  the  bile  within  a 
bydfliid  cyst  l^d  to  the  fornuUion  of  a  aoftitli  ealcalua  whicb  oouicted 
mainly  of  bilirubin  and  Tatty  matter. 

The  aiiiniotic  fiuid  ie  a  very  watery  exudation  (perconta}^  of  aoHda  I'A  to  1-8) 
from  tbt!  fetal  and  matL-rnikl  timueA,  diluted  in  tbc  lat«r  stage*  of  pi^ 
nancy  by  fetal  urine.  lu  hydmouiiM  tbe  protoiu  iQaU«r  ia  incraaaed. 
Mucin  hiiH  been  dewribed  in  tlie  fluid,  but  if  prcaeut  chu  anoiiDt  is 
T«ry  small. 

Ptu  (see  "  Intlammation,"  Vol.  I.). 

Ctrebntpinat  Jtuid  {see  "  Patlioloijy  of  Ncrroua  System,"  Vol  VILj. 


Cytoloery- — Tha  examination  of  the  cells  contained  in  efTiuioDs  hat 
within  recent  years  assumed  some  Importance  its  an  aid  to  diagnoaiii.  It 
IB  generally  recognised  thai  cyt^Kliagnosia  sltould  be  regarded  u  a 
valuable  link  in  the  cliuiii  of  evidence.  Hut  it  is  iiiiaafe  tii  rely  exrlunivcly 
tiE>on  it.  In  ciirinexion  with  the  examinatlun  of  cerebroAfuna)  fluid  (see 
Vol.  VII.)  it  has  risen  iato  conKiderAble  prominence.  In  the  ca«e  <d 
pleural  effusions  it  has  been  esublished  that  predominance  of  lympho- 
cytes paints  u>  tiibBrcnlosit.  .if  polymorphoniiclojir  leucocytes  to  id- 
|][imiiiatit)!i,  und  of  uiidoihtdiul  cetls  l-i>  luL-chHiiica.!  IranKudntion  (see 
nriiidii  ■'  riuiiriay ").  The  same  general  truth  holds  als«  in  mgu^  to 
eJTuaions  into  thQ  peritoneum,  but  the  presence  of  disturbing  fartars 
appears  to  be  more  frequent  in  this  serous  sac.  The  foHowing  summar)' 
of  a  foiv  iniporCiuit  investigations  on  this  subject  relates  mainly  to  the 
|iL'ntoneal  fluid.  The  tetbnifjue  employed  is  admirably  given  in  a  recent 
p<i]n>r  by  E.  A,  Koss.  Tufher  and  Miliiin  ap]ironched  the  subject  from 
the  point  of  view  of  (Kslinguishing  l>«tTi'een  tuberculous  peritonitis  and 
ovarian  cyst* ;  and  Ihey  appear  to  be  the  first  who  delinilely  discovered 
the  great  preponderance  of  lymphocytes  and  mononuclear  colls  in  the  fluid 
in  the  lirst-named  of  the  two  disenso.'i.  They  give  the  percentage  oi 
these  cells  AS  78.  In  the  fluid  of  ovai-ian  cysts,  there  are,  on  the  ooDtraty, 
large  numbers  of  cells  five  times  larger  than  leucocytes,  round  or  oval  io 
shape,  and  filled  with  vacuoles :  columnar  cdiated  cells  arc  also  presenL 
Their  sUt^ments  re^inltng  the  fluid  of  tuberculous  disease  was  confirmed 
by  I>(){iter  and  Taiitou,  and  hy  many  8id)fiu(|ui!nt  observers.  Gilbert 
and  Villaret  worked  mainly  with  ascitic  fluids  prtKlucnd  by  hepatic 
cirrhosis,  and  pointed  out  that  though  in  the  main  endothelial  plates 
are  the  raMt  abundant  of  the  veils  present^  yet  in   later  stages,  and 
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cially  if  infection  or  tuborculoixs  complications  set  in,  the  numKer  of 
^wlyimclwir  cell*  wnd  lymphocytes  may  be  very  considerHblc.  Cade's 
paper,  which  was  iiublished  in  the  wtme  ywir,  gives  a  very  complete 
bibliography  of  the  subject,  and  deals  «ith  a  large  ni]nil>er  of  peritoneal 
fluids  in  a  very  systomatic  way.  The  following  are  the  average*  of  the 
percontago  numbers  of  the  tbreo  principal  kinds  of  cells  present : — 


AaeiUa  das  tu 

EndntlMltalGDlU. 

I.ytnpboi-ytM  iui4 
MciiuiaiiclMu  QtlU. 

l\ilyniicla«r  Colin. 

1.  MechaiiiciU   cause*   <<.p. 

cinhMU)    . 

2.  Tahercalasis   . 

6» 
10 

71 

9 
19 

In  other  cases  of  mixed  origin,  the  cytology  i»  very  variable.  In 
effusionn  which  accunipatiy  ne(>pla.mna,  il  also  appears  iliniciilt  tti  state  any 
[ijOeiHrnil  nilc.  Cade  duKcribcs  in  such  eusita  a  vury  frL'i|ueiit  excess  of 
endothelial  cells  often  masitcd  together,  a  number  of  small  vacuolated 
cells  of  irregular  form,  and  often  with  two  nuclei,  together  with  a 
variable  proportion  of  lyrnph">e.vtC8  and  polynuclou]-  loucocynjs.  In 
eaivinniiuL  1  >ock  states  Lhiit  uioru  c«llii  ure  ao«n  exhibiting  mitotic  chniigcii 
than  ore  found  in  ascicic  fluid  of  non-malignant  origin,  and  the  mitosis 
in  some  cases  is  atypical ;  .ind  (iilbert  and  Villaret  dcsicribe  in  the  cases 
of  cancer  they  examined  an  excess  of  jiolynuclear  cells,  associated  with 
am&Uer  cells  of  variable  contour  exhibiting  more  or  less  degenerative 
change. 

In  the  face  of  so  much  discrepancy,  most  obsorvers  will  probtihly 
agi-ee  with  Itoss  when  he  cuncludea  thai  cytodiagnosie  is  of  little  vidue 
in  dealing  with  malignant  disc^oae.  Ross  concurs  with  the  other 
obscrvci-s  quoted  in  reference  t^  the  trharaeter  of  the  cells  in  mechanical 
effusion  and  in  tulien-uloRi;^,  and  he  aisti  hiui  fminil  that  acute  inlUmma- 
tion  produce<l  by  other  pyogeiietic  organisms  is  at:coaipanii^d  by  the 
almost  oxclustvo  presence  of  finely  granular  polynuclear  corpuscles. 

\V.  D.  Hallibubtok. 
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Other  Diseases  of  the  Kidney — 
continued 

ABSCE88 ;  Traumatic  Ne- 
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Urinary  Fever  ;  Hydro- 
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Calculi;  Calculous  Anuria; 
New  CiRowths. 
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In  bealih  the  coDiposjtU'ii  uf  thu  tiriiie  renuiins  fitirly  t'Oiiatniil,  with 
i>ome  tluctuiLtion  in  the  amounts  uf  the  indivtdimL  constitiiciils.  In  ilineiise 
the  changes  in  its  composition  aro  due  oithci-  to  morbid  processes  in  the 
kidney  itself  interfering  with  its  i.'xcret*>ry  functions,  or  to  chunges  in 
thu  general  tissue  nietubolisni  producing  substances  nut  normally  fomid 
in  the  economy ;  :uid  these,  aftev  circuliitin>;  in  the  Uood,  are  excreted 
in  the  urine.  Not  infrc([uenily  the  oxcrctiuu  of  these  bodies  in  the 
nrino  may  injure  the  kidneys.  Diseaae  mjiy  alter  the  ijuantitiea  of 
noi'ma)  constiLuents  of  the  ui'lne,  or  it  may  lead  to  the  presence  in  it  of 
abiiurmjd  snbstanct^ 

Urinary  Water.— The  quantity  of  water  voided  by  a  healtliy  adult 
in  tweuty-four  hours  is  from  -tO  to  50  ounce*.  These  limits  may  be 
exceeded  or  not  resiched  ;  the  tumntity  may  rise  to  80  or  fall  to  '20 
ounces.  In  heidtli,  itiruimui^h  ha  the  water  in  the  tissues  rcmiiins  fairly 
(.-oiiKtant,  t.hi^  ijunntity  of  the.  xuinv  is  alTected  by  ^i.)  the  amoniit  uf  Huiti 
consumed;  (it.)  the  aniouui  of  duid  eliminated  by  other  channels,  as  by 
the  lungs,  skin,  and  alimenlai^  canal. 

In  diHease  the  amount  of  water  in  the  tJBBues  may  luwlergo  gi'eat 
variatioiia,  and  these  variations  will  pruduoo  uirtTt^s  an  thr  nriuarv  flow  ; 
thus  dro|)gy,  fi-om  whatever  t-iiuso,  wij]  neuesiau-ily  k-ad  to  ji  diminution 
in  the  (|uant)ty  of  urine,  (.'kinuttely  the  amount  of  urine  is  determined 
in  health  by  the  functional  activity  of  the  };lomenilar  tuft,  and  this  in 
turn  depends  upon  (c)  the  activity  of  the  glomerular  cjnthelium  :  (i)  the 
rate  of  the  flow  of  the  blood  through  the  tudU  Besides  these  two  factors 
it  is  possible  that  the  nervous  system  may  control  the  kidney,  so  ah  to 
influence  the  amount  of  urine,  and  even  to  cause  suppression.  Further. 
recent  work  hjis  she\»m  that  the  secretion  of  urine  may  be  inHncticed  by 
chemical  products  derived  from  ductle^ss  glands.  Thus,  the  pitiiiutry 
ghiiid  elaWrates  a  wihhUtnre  h;iving  n  powerful  diuretic  itction  (Seliiifer 
and  Herring),  hence  an  inter-relation  between  the  activities  of  different 
gUnds  may  be  aftected  by  chemical  as  well  as  by  oervoiis  agencies. 
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TIio  v«i*ying  blood-flow  through  the  kidney  is,  however,  the  hcxar 
aboui  whicli  nioet  is  known.  Dilniatioii  of  tbe  iviml  vcMt-U.  pn^liwl 
eillier  thfougb  tho  nervous  system,  or  on  the  direct  ^limiilntinii  of  the 
blood-veftwls  l)y  some  ch«mi&i]  constituent  of  the  blou<1  cirvulutng 
through  the  or*tiin,  causes  a  gre&tly  iacreaaed  flow  of  urine.  The  diurecu 
produced  by  local  dlhaatioii  of  the  renul  vegseU  la  still  further  iticr«»ed 
if  the  local  r<>n:tl  dilatiitton  is  accompanied  by  a  genend  constncHoti  in 
other  viutculur  areajt.  CfinveroBly,  locJil  t^inslriction  of  the  renij  TafwU 
ami  ^t^nei-iil  dilatatiou  of  nil  the  uthor  vemielii  of  the  body,  by  laasening 
the  i>lood-fluw  through  the  kidney,  cjiuse  a  diminished  flow  of  untie. 
Slibstftuco*  that  pro<lure  «n  increase*!  flow  of  urine — for  instance,  urea, 
sugar,  cuilfeiiic,  uiiil  srt  forth — c»iihu  iixjHiri  men  tally  a  dilatatiou  of  the 
roniil  vc&sels  ;  but  not  alwiiys  a  simple  dilatation  :  thus,  cafToinc  produem 
an  initial  constriction  followed  by  dilatation.  Drugs  like  digitalis  catuie 
an  increased  How  of  urine,  although  they  produce  constriction  of  the 
renal  vesaels;  but  here  the  rosult  is  due  to  the  oon'^iderable  rise  in 
general  blotxl- pressure  and  tho  increased  velocity  of  the  I>lood  whereby, 
notwithiitfutding  the  constriction  of  the  ren<'il  vessels  more  blooil  prob- 
ably flows  through  the  kidney  in  a  given  time.  The  action  of  suhsuinres 
like  urea,  which  cause  diuresis  with  vascular  dilatation,  ja  a  local  one  i«i 
the  kidney,  since  nil  the  oH'ecbs  can  be  produced  after  complete  (li\i8ioii 
of  the  renal  iiwrves. 

Atthou<„'h  tho  slate  of  the  renal  veaaola  is  the  factor  in  the  excretion 
of  urine  with  which  wc  .ire  best  acquainted,  my  experiments  show  that 
the  (puintity  of  kiducy  i^ubstance  has  a  profound  eSect  on  the  amouni  of 
urine  excnited.  The  removjil  of  small  portions  either  from  one  or  both 
kidneyn  is  followiwl  by  an  increase  in  Lhit  ipinntttv  of  urine  secreted ; 
and  if  so  nnich  as  twn-thirila  of  llie  ttjtal  kiilnuy  weight  Iw  remoTnl,  the 
urinary  How  may  be  permanently  doubled  without  undergoing  any  other 
altenition  in  iu  compositiun.  If  a  con-sitlerable  wedge  be  reinoveti  from 
each  kidney  a  still  gnrater  incrcuhB  of  th«  urinary  water  is  nhtainfi^L 
The  removal  of  ihi'co-fourths  of  the  total  kidniiy  weight  is  folloiv«'<l,  not 
only  by  a  etill  greater  increase  in  the  urinary  flow — eo  that  it  may  )>e 
qtiailrupleit  in  amount — but  alw  by  an  augmentation  of  the  excretion  of 
urea.  These  ulwervjvtions  shew  that  the  i-emoval  of  portioiw  of  the 
kidney  influence  the  amount  of  mnnary  water  excreted  very  materially: 
and  this  notwithstanding  the  fact  thjkt  the  reniiumta  of  kidiKy  do  not 
undergo  any  marked  pathological  change. 

Although  no  nerves  have  been  found  that  cxerciao  any  infloeoce  mi 
tho  secretion  apart  from  the  vasomotor  nierbanii^m,  yet  no  doubt  the 
secretion  of  urine  may  Hometimes  be  totally  arretted  without  any  great 
effect  being  produced  on  the  renal  circulation  at  the  same  time.  To 
expose  the  ureter  and  put  a  cannula  into  it  »-itl  itometimcs  completely 
arrest  the  excretion  of  urine.  On  the  other  band,  |Hincturc  of  the 
m(^lnlla  eauRca  :>  great  incrcaite  in  the  amimiit.  of  urine;  and  ulthougji 
the  i'IVmcIj*  of  thu  latter  experiment  may  be  explained  as  a  result  of  va*u- 
motorial  influence,  this  cannot  be  the  case  in  the  former,  aince  there  is  no 


experimental  evkluiiL'e   thiit  iniorfereiice   witb  tho   ureter  loads  to  any 

circulHtory  chiui^iis  in  the  kiiliiev. 

In  disease  the  <jii&titiu-  of  the  urine  may  be  increased  or  diminitihed 

— tlie  lauer  more  iisiialiy  ihaii  the  former.     If  increased,  the  iticrease 

may  be  either  pernumciit  or  tvuipornry.     h\  diub«u;s  inellitus  and  in 

I      flialMtoit  insipidus  the  inercaiic  is  (wrmanonU     In  lardactoiia  disease  of 

I      tlic  kidney  and   in   renal  cirrhogis   the  increase,  altliou^h   not  pi-esent 

throughout  the  disease,  yet  per8ii<tf)  for  eonsirlerable  perioil?.     In  chrunic 

I      parenchymatous  nephritis,   or  diffuse   nepUritiH,   coneiderahle   temi>o[-ar}' 

increase  is  seen  during  tho  |jcriod  of  the  Biibsidonce  of  the  dropsy,  and 

also  subsequently  when  all  tnice  of  dropsy  has  disappeared.     In  diabetes 

melhtup  llie  Increjwed  excretion  h  UBiially  held  to  l>e  dn^  to  the  presence 

in  the  urine  of  largo  quantities  of  sugar  and  urea.     In  diabetes  insipidus 

i'     the  cause  of  tho  diuresis  is  obscure,  but  it  is  attributed  to  some  fiuictiunal 

hallnr  change,  cau3ing  dilatation  of  the  n^nal  vessels  {ridf  Vol.  III.  p.  2 !  IS). 

,      Tn  both  dinoai^ftft  there  is  ^ent  ihirsl^    hut  thix  ix  proliably  tho  residt 

I      rather  than  the  cause  of  the  How  of  urine.     In  certain  cises  of  diaWtes 

j      insipidus  the  kidneys  are  functionally  incapable  of  excreting  any  hut  a 

dilute  urine  (Mohr),    whilst,  in   othens  thwy   are  still  able  to  prtf]Mire  a 

I      urine  of  fairly  high  nsinolic  tunsion  when  either  thu  ({uantity  of  water 

available  for  excretion  u  reduced  or  tho  amount  of  salts  to  be  excreted 

is  increased.     In  the  one  case,  therefore,  po]3'uria,  in  the  other  polydipsia, 

would  seem  to  bo  the  primary  symptom  of  tho  disease  (Finkclnburg). 

In  dilfusu  nephritis  tho  Cjuaiitity  of  urine  varies  inversely  m  the 

!      amc«mt  of  di-opsy.      In  the  othur  chronic  destructive  discasea  above  men- 

'      tioned  the  increased  flow  is  due  either  to  the  diminution  in  the  amount 

,      of  kidney  suhstance  or  to  the  altered  state  of  the  blood-vessels  or  to  the 

I      abnormal  btocHl-pressurc. 

I  Most  diseases  lead  to  a  dimintLtion  in  tho  quantity  of  unne  ;  thus 

I      fehnio  disorders,  with  the  increased  lo.ss  of  water  by  sweating  ami  by 
hurried  respiration,  are  marked  hy  the  excretion  of  a  scanty  concentrated 
'      urine.     I>rop8y,  whether  of  cardiac,  romd,  or  hepatic  origin,  leads  to  a 
deflcient   and    scanty    excretion    of   luine.      IJiwasea    causing    profuse 
I     diarrhoea  may  even  cause   complete   suppression,    as   in   cholera.     All 
discjise-'i  proilucing  a  diminished  How  of  blood  through  thct  kiduoy  owing 
to  venous  congestion — for  example,  thrombosis  of  the  ivnal  vein  or  vena 
cava,  cardiac  va]^•uIa^  disease,  pulrannary  Iciiona.  and  so  fortli — lessen 
tlie  quantity  of  urinc-      l.astly,  acute  iind  cert.-dn  (hntnic   iiitUnimatory 
and  other  destntetivu  disiuksce  of  the  kidney  diminish  the  flow.     This 
'      failure  iu  excretion,  however,  is  moi-e  frcijucntly  aeon  in  acute  and  sub- 
acute nephritis  than  in  well-established  chronic  nephritis. 

The  diminution  in  the  quantity  of  urine  may  go  on  to  alwolute  sup- 
pression, of  which  twu  viirictiea  arc  described,  the  so  cidled  ohstniciive 
and  non-obstructive  8U]ipresaionB.  In  the  former  there  is  some  direct 
impediment  to  the  exit  of  the  urine  along  the  ureter ;  iu  the  latter  no 
such  oVistniction  exists,  the  renal  pelvis  and  the  iireter  aiv  quite  patent : 
nevertheless  no  lu-ine,  or  only  very  small  quantities  of  it>  are  excreted. 


The  [Alter  coudttion  in  much  the  more  serious,  and  u»u&Uy  ends  bull; 
in  from  tvro  to  tour  duys,  or  even  in  tweuty-four  hourii.  \t  U  »een 
very  acute  nepliritis,  aiitrietiines  itlso  in  eliroiiic  itophriLi&,  nnd  in  certain 
foiiDs  of  gr.truilar  kidiii-y  and  oihur  iliHeustfj^  of  the  kidoey.  It  tuAv  aho 
be  seen  during  the  course  of  iicule  specific  fevers,  as,  for  instAnce, 
diphtheria,  witliout  any  mai-ketl  alteration  in  the  kidney ;  also  in 
fomiivo  peritonitis,  luui  Hft«r  rtcvero  injunos.  In  these  Uttt-r  e. 
it  may  occur  with  kidneys  appMroiitly  jicrfectly  healthy  :ind  nni  pre- 
sentiriii!  any  co)irT«e  lesions  poBt-raortem.  This  form  of  liuppre&siua  hnj 
been  known  to  occnr  Hft«r  operation.<t  on  the  kidney,  vhcn  one  orjsntt  haj 
been  exposed  wnd  incised  with  the  view  to  the  dt-iection  of  j»  stone,  ami 
yet  where  no  stone  or  other  diaeuae  has  been  found.  In  many  of  thnr 
castifi  the  kidneys  are  not  hsHlthy ;  but  in  some  ca^es  total  euppreasion 
has  {allowed  exploratory  inci»iim  into  the  kidney,  and  yet  poot-iDortaiD 
examination  lias  revealed  no  obvious  dieease  of  the  kidneys.  lu  nn 
insuinces  ilirombosis  of  the  renal  arteriwi  leading  to  necruais  of  the  renal 
cort-ux  (K'cui's  iji  thr  ])ncqicnd  ittati? ;  thi»  atTeclion  in  bilatoml,  luul  con 
sequenUy  tuny  Iciul  t<f  iho  pnKlnction  uf  eontplule  suppressioa 

Siippi'cssion  is  not  .-in  uncommon  sequel  of  catheterisation.  when  the 
kidneys  are  diseased  secondarily  to  miachief  in  the  lower  urinary  tract. 

Ot>airitctivc  suppression  a  seen  in  bilateral  calculous  dLsease, 
where  after  one  kidney  has  boen  practicidly  destroyed  by  caleul 
pyelitis  the  ui-eter  of  the  only  active  kidney  becomes  blocked  by  tta. 
It  lA  also  seen  where,  owing  to  di(ie»He  in  the  ))elv'i6,  aa  in  carcinonu  of 
the  utei-us.  both  ureters  are  fiimultaneoiisly  closed.  In  theae  coudi 
the  first  effect  is  not  suppression,  but  rather  the  production  of  hyi 
nephrosis  ;  no  urine  is  emitted,  but  it  is  still  secreted  by  the  ladn 
Sooner  or  later,  however,  if  this  condition  W  not  relieved  actual  suppree- 
aiou  ensufis  \iui'  p.  702>. 

Specltic  Gravity. — The  specific  f^anty  of  the  urine  is  usually  Erom 
lOiri  to  1035,  but  it  may  fall  as  low  as  1002  persistently,  as  in  dialwt^v 
insipidus,  or  it  may  rise  as  high  as  1 060.  Persistently  low  specific 
gravity,  esinicially  tii  the  urino  voided  in  the  early  mondng,  or  in  the 
urine  of  the  total  twenty-four  hours,  is  produced  by  such  diseoaes  oi 
diabetes  insipidus,  cirrhosis  of  the  kidney,  birdaceous  disease  of  Uh 
kidney,  chronic  diFfiiso  nephritis,  hydronephrosis,  cystic  kidnej'R.  Severv 
Rright's  diseiise,  however,  i^iiiiii'tJnieB  even  fatid  Bri^hlK  disease,  van 
exist  with  a  urine  having  a  speL-ific  fnTtvity  as  high  as  1025. 

It  must  not  l)e  forgotten  that  the  specific  gravity  of  water,  Imkon 
1000  at  4'  C,  falls  when  the  Huid  is  warmed.     It  is  999  at  1^  C, 
at  2b'  C,  094  at  Sft    C,  and  992  at  +0    C.     Hence,  unless  the  [ 
allowant?e  U  made,  very  misleading  results  mar  be  obtained  if  the  f]>eci 
gravity  of  a  specimen  of  urine  be  taken  before  it  has  cooled  down  i«  ih» 
ordimtry  temperatiu'e. 

Th«  .'(pecitic  gravity  is  raised  by  the  presence  of  large  quantttiea  of 
urea  and  sjdu  in  the  nri?ie,  and  by  sugar.  A  character  of  the  preamoft 
of  the  last  suhstaiicn,  however,  is  &  lijgb  speciliu  gravity  of  a  pale,  dilute- 
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looking  urine;  tbiis,  a  specific  gravity  ot  1035  in  polo  urine  sugf^su 
Bi4pir,  liitt  a  specific  gmvity  of  lO.S.'i  in  a  high -coloured  fcTirile  urine 
voultl  liave  no  such  fii^nifiaiiice.  J'ligiir  may,  liowiiver,  ln)  present,  even 
in  A  conatderahle  qtiantity,  with  a  spttcitic  gnuity  a,^  lovr  ue  1010;  Aiid 
when  ihe  specific  grarity  is  raised  by  the  presence  of  sugar  the  two  do 
not  iiocessarily  ^-ary  together.  A  higher  [.KTccntdge  of  sugar  may  be 
present  with  h  rather  towur  opocitic  gntvity.  ThiK  is  due  U)  the  effect  on 
the  siieciHc  granty  of  other  couHtituents,  and  inoi-e  cfipccially  of  urea  and 
snlte.  In  diabetes,  provided  the  flow  of  urine  be  large  and  hence  dihite, 
the  specilk'  gravity  giveii  a  tairly  ;iccunile  notion  of  the  qijaiiLity  of 
Bugar ;  but  thin  is  not  the  ca^c  if  the  quantity  of  uiine  bo  comparatively 
emalL 

Cryotcoptf  Mid  Elfdrkal  Cottductiriit/. — 1'bosc  two  methods,  borrowed 
from  physical  chemistry,  enable  measurements  to  bo  taken  of  the  number 
of  (liuolvi^d  molecules  (that  is  to  tuy,  the  molecular  concentration)  and 
the  number  nf  ions  in  specimens  of  urine.  In  crjoscopy  the  depression 
nf  the  freezing-jHiint  of  nriiie  is  meJisiu-ed  tn  some  form  of  Bcckniiinn's 
a|)parat)i».  and  it  has  been  found  that  in  the  mixed  urine  of  twenty-four 
hours  fi'om  hejdtby  persons  the  freezing-point  varies  between  -  0'87^  and 

-  243  ,  whilat  the  examination  of  individual  samples  naturally  shows 
still  greater  variations.      Komnyi  found  the  average  freewng- point  t*>  be 

-  I '7 '  C.  in  hurUth.  Ak  iillntmin  hsu^  very  little  ufTect  upon  ibo  freezing- 
point,  cryoscopy  may  give  useful  information  as  to  the  amount  of  salts 
and  extnu'tives  prefwiit  in  an  albuminous  urine  that  is  not  affonled  by 
cietermt nation  of  the  specific  gravity  ;  in  other  atses,  the  great  hopes  that 
were  arouwwl  by  its  introduction  in  IH97  have  not  lieen  realised.  The 
eloctrieal  conductivity  of  a  urine  may  ))e  nieaiiurcd  by  the  use  of  a 
KohlratucVs  apparatus,  and  givas  an  indication  of  the  rjuantity  of  free 
ion*  and  the  inorganic  salts  present,  being  unaOeeted  by  the  presence  trf 
min-elecirolytcH  like  Bugu*  nr  itlbiunin.  It  was  hoped  that  these  two 
methmls  would  enable  L-nmi»tiriHuriB  lo  be  made  botwucn  th^  functional 
iu.-Livitios  of  the  tw<i  kidncyt^  rL>&])ectively.  Unfortunately,  tht-  two 
kidneys  may  shew  large  ditferences  in  the  quantity  and  compoeition  of 
the  urine  they  secrete  during  identical  periods  in  health,  and  up  to  the 
present  time  neither  cryoscopy  nor  estimation  of  the  electrical  condue- 
tivity  of  urine  have  proved  useful  in  diagnosis. 

Reaction. — The  reaction  of  the  noimal  urine  if*  acid,  hut  the  acidity 
Turies  largely  under  the  influence  of  meals.  Althou^^h  the  urine  voided 
in  health  is  usually  acid,  the  urine  socrclcd  by  the  kidney  undergoes 
gnsit  flnctnations  in  reaction.  Thus,  the  morning  urine  is  highly  acid  ; 
the  urine  Hi-<;ret«d  two  to  three  honra  after  a  meal  may  l>e  even  alkaline, 
but  probably,  owing  to  admixture  with  acid  urine  in  the  bladder,  the 
fluid  voided  will  still  be  acid  The  reaction  of  the  normal  luiuc  is  most 
influenced  by  diet;  and,  spcitking  broa<lly,  an  animal  diet  increases  the 
aridity  and  a  vegetable  diet  diminislieti  oi  uvea  atiniiU  this  reaction. 
The  acidity  of  the  total  urine  in  twenty-four  hours  in  health  is  equivalent 
to  from  1  '5  to  2'3  grams  of  hydrochloric  acid,  and  is  dependent  upon  the 
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piesciico  o£  acitl  phtisphiite  of  Bodiuio.  Probably  as  racal  contain*  »  eon 
sMvrable  amount  of  this  nciii  ]ihoe|>1iate  it  is  thh  constituent  of  mmi 
which  incroaaei  iha  acidity  of  tha  uriin.'. 

If  in  disease  the  quantity  of  urine  be  cUminisbod,  as  tn  fever, 
relative  Jicitlity  is  increased. 

Patients  living  "high"  and  sufTering  from  RO-calkd  lithaemia 
excrete  highly  acid  urine.     The   urine  in  diitlMtes,  more  especally 
diabetic  coma,  the  so-called  acotoniiemia,  is  highly  acid,  and  may  voa 
a  considerHble  quantity  of  nbnorraal  acids,  more  especially  /i-oiybuty 
acid  and  its  lU^rivative  iHacetic  acid. 

In   diuoaso  the  acidity  of   the  urine  h  more  fre4UcntJy  dirainish< 
and  not  uncommonly  it  is  alkaline.     The  acidity  is  greatly  diminished 
cases  of  dilated  stomach,  and  especially,  it  is  said,  as  the  result  of  vnu 
out  the  stomach.     The  acidity  of  tht;  urino  cannot  iye  increa»od  beyond 
ceruiin  point  by  the  addition  of  acids  to  the  diet,  for  when  the  supply 
alkaline  ciirbonates  at  thi)  dispusul  of  the  organism  for  the  neutTRlisatiuo 
of  tiuch  aciitn  runs  short,  ammonia  is  formed  in  increased  quantity  in 
cataboliiim  of  the  proteins  in  the  body,  and  is  uaed  up  iu  Doutrul 
0XC08S  of   acid    ingested.      The   herbivom    poss^a   no   such 
mechanism,  and  consequently  stami  feetJing  nith  acid  food  ill. 

Ttt-o  varieties  of  alkaline  urine  are  recogni«ed — one  in  which  tlu 
alkalinity  is  dependotit  upon  the  presence  of  a  fixed  alkali,  and  the  other 
in  which  it  is  dependent  on  the  presence  of  a  volatile  alkali.  The  former  it 
uflvn  asBodiited  with  a  diet  rich  In  vegetable  mnlt^^r,  and  it  ia  sometime* 
seen  for  long  perioils  in  nervous,  dyspeptic,  neurastbenic,  hypochunilriiical 
iHiiients.  8uch  urine  is  frequently  milky  from  the  precipitation  of 
phosphates,  more  especially  calcic  phosphates.  It  is  not  a  condition  of 
any  very  great  consequence,  except  that  it  may  possibly  lead  lo  the  pre- 
cipitation of  aniorphrjns  tricalcic  and  also  of  monocalcic  pliiwphatJis,  onii 
may  cause  the  furmatinn  of  Kiiinf  of  the  rarer  jtluxspbatic  etone*. 

Alkalinity  from  volaiite  alkali,  on  th«  other  hand,  is  a  very  aerious 
condition,  and  is  usually  dependent  on  decomposition  of  the  tirca  in' 
carbotiate  of  ammonia,  owing  to  raicrobic  infcctioti  of  the  tu-ine,  usi 
from  the  introduction  of  dirty  cuthettsrs.  Sometimeu  the  infection  rcoc 
tho  untie  from  within,  owing  to  the  rupture  of  an  abeoesB  into  some 
of  the  urinary  tract ;  and  it  is  probable  that  occnaionally  orgaaisms  nxHJf 
reach  the  urinaiy  bladder,  either  by  ascending  the  ureter  or  even  by 
passing  through  tUc  kidney  from  the  blood.  Alkaline  urine  losided  with 
bacteria  is  occasionally  eecn  in  Bright's  disease,  hut  a  higli  degrwe  of 
bacilluria  may  exist  without  any  change  in  the  kidney. 

Normal  Plgrntents. — Attempts  have  been  made  to  explain  the  colour 
of  tho  noimal  urine  m  dependent  upon  a  single  pigment,  but  at  the 
preaent  time  there  can  be  no  doubt  that  3e%-era!  pigmenu  are  preeentf 
ami,  further,  that  the  yellnw  colmir  is  not  dependent  uiMtu  any  eubst/uiee 
yielding  a  banded  Kjiectrum.  Xormal  fre«.h  nrinea,  when  examiund 
Bpectro-photometric^dly,  shew  relative  as  vcU  as  absolute  variatious  in 
the  extension  coeflicient  for  any  part  of  the  spectrum.     In  this  ntfpttt 
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opinion  has  itivcrtvU  Bomewbat  to  the  earlier  views  of  Schnnk  and 
Tbtidichum.  The  follouing  pigmcnta  have  bcon  obtained  from  normal 
urine : — 

UreiMlitif  a  pigment  obtained  from  the  urine  hy  precipiuiiion  with  lead 
salts  and  subsequent  extraction  with  alcohol  ncidifiet]  with  sulphuric  acid ; 
or  by  siitnration  of  the  urine  with  ammonium  sulphat*.  I'robilin  is 
readily  soluble  in  chloroform,  and  yiolds  «  definite  absorption  band  »t  F, 

Stime  ubservere  think  that  thn  yellow  colour  of  thi'  urine  is  depemient 
njion  this  body;  others  that,  although  it  is  undoubtedly  present  iti 
normal  urine,  yet,  as  only  trjwes  .ire  ])i-e8ent,  it  plays  an  unimportiint 
|jHrt  in  the  prf>duction  of  the  nornml  colour.  The  main  |Hiints  in  Buppurt 
of  this  hitter  \ie\v  arc  that,  whorcjis  nrnhilin  itself  is  freely  soluble  in 
chloroform,  chloroform  does  not  take  up  the  yellow  colour  of  normal 
urine ;  and  that,  whereHt!  ui'ubilin  yields  a  very  definite  nnd  dark  absorp- 
tion Iwind  at  F,  uonniU  urine,  ovi*n  wlien  viewed  in  deep  layers,  only  shews 
u  Hluidinj:  hero.  To  licenunt  for  the  sniull  amount  present  nurmatly,  and 
itlso  for  the  fiict  that  thib  amount  is  increased  by  exposure,  oxidation, 
And  the  like,  it  has  been  assumed  that  ii  mother  subDtiince,  or  chromo^'en 
of  urobilin,  is  present  in  normal  urine,  which  yields  urobilin  on  oxida- 
tion. Urobilin  in  present  in  the  bile,  and  ia  probably  not  identical 
(GaiTod  and  Hopkins)  with  hydrobilimbin,  foi-med  from  bilirubin  by  the 
action  of  potash  and  Mxlium  amalgam.  It  \»  identieAl  with  the  tiody 
formed  from  iicid-bive matin  by  tlie  action  of  zinc  and  hydrochloric  acid 
and  with  the  faecal  pigment  8t«rcobilii). 

l/iwrji/ArtJK—This  is  the  pigment  that  causes  the  pink  colour  of  the 
uratic  deposits,  seen  occasionally  even  in  health.  This  pigment  can  be 
cxtructerd  from  norma]  urino  by  means  of  amyl  nlcohol.  It  is  an 
amorphous  reddish  gnhstance,  acid  in  reaction,  soluble  in  alcohol,  ether, 
and  water.  The  idcoholic  extract  of  pink  lu^toa  yields  two  absorption 
iMinris  between  1>  and  F.  Uroerythrin,  treated  with  caustic  alkalif*,  yields 
«  green  cohiur. 

Hitriiiiitojwrfihffiin  has  hewn  found  in  the  urine  as  a  residt  t>f  thtf 
adminiatration  of  sulphonal,  nearly  always  in  women,  and  occasionally 
after  trional  and  tetronal.  It  also  occiu's  in  other  conditions,  and  inter- 
milt4'nt  ImeniaUiporphyrinuria  haw  bt*en  observed  (Oarrod,  Monro).  It  is 
present  in  miinite  tmeea  in  nornml  uritic,  i«  the  outcome  of  jiorverted 
catabolism  of  haemoglobin  and  not  of  excessive  haemolyMts  and  cannot 
be  repardefi  as  a  symptom  of  any  special  disease.  The  colour  of  urines 
containing  haomatoporphyrio  h  not  entirely  due  to  that  body  (liarmd) 
Urohuemato porphyrin  was  descrihed  by  MacMunn  as  a  pigment  pl'0t>ent 
in  the  urine  In  certain  diseases;  but  it  is  really  a  mixture  of  haemato- 
porphyrm  and  urobilin. 

C'rvchromf.  —  None  of  the  above  -  mentioned  pigments,  although 
present  in  normal  urine,  will  account  for  the  yellow  colour  of  the  tinid, 
and  to  a  substance  yielding  a  yellow  solution,  but  not  yielding  any 
bands  spectroscopioally,  Thudichnm  gave  the  name  of  nrochromc  ;  this 
observation  has  been  revived  and  extended  by  Dr.  (JaiTod.     Thudirhum 
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obudned  a  substance  forming  }'elloir  crusts,  freely  soluMo  in  irstrr,  birhr 
lo  in  ether,  less  in  alcohol.  Schuuk  found  two  yellow  pigments  ont 
soluble  in  ether,  the  other  not.  Dr.  Garrotl  has  obwincd  an  amoqibooR 
hi'onrii  aulwtjuice,  insoluble  in  other  and  chloroform,  freely  Bulufale  in 
water.  Although  there  itre  differentes  in  solubility  between  thd  Tttlllu 
of  these  va,noaa  ohservcra,  there  can  be  no  doubt  that  they  all  operated 
on  the  same  substance,  and  that  this  yellow  pi^cnt  do&a  not  yield  & 
bftTided  sjjcctnim ;  moreover,  by  Garrod's  method  at  any  mte,  thi  nrinr 
was  not  ncted  upon  by  powerfid  reagenus,  cnjiable  of  ctufiiiig  decompoo- 
tion  of  the  pigments  present.  Hencu  nmcrhromo  is  probably  the  sub 
stance  to  which  nrino  owes  tts  cnlnur. 

Humoujt  Piftmfuti. — Normal  ui-ines  are  foimd  to  darken  matenaQy 
when  treated  with  mineral  aciiLs,  and  aniongst  the  rarious  pigments  ihtt 
are  formecl  nndtir  thi^se  ctrcumfibinces  the  givealled  humous  |iign)mt£ 
dencriUfd  by  von  T'llnin^izky  must  pt»rhap8  be  include<I.  These  are  djirk 
brown  pigments,  formed  when  carbohydrates  are  treated  with  acidt 
or  alkalis.  They  yield  no  bands,  and  Ihoy  are  itulublc  in  amyl  alrafaol 
tind  iti  uutHtic  alkalis  ;  inasnmcb  aa  the  normal  urine  (."ontAina  carbo- 
hydmtu  ilenvalive*  it  is  quite  possible  for  these  subetAncPs  to  hs 
foimed. 

The  tirine,  in  a^ldition  to  the  pigments  described  above,  oontatw 
eevenil  other  sulwtaucos  which,  although  not  colouretJ  tbemselvca,  yield 
well-marke<l  and  charavtcristic  pigments  on  treatment  with  acifla.  Tbf 
most  impori.iul:  of  these  are  the  indoxyl  and  Rkatox}*!  sulphatM  of 
potassium. 

Iiuli'-dit. — Indigo,  more  properly  termed  indigo-blue,  does  not  appear 
iis  sufh  in  normal  urine,  but  in  exceptional  cases  it  may  bo  seen  in 
lici'om posed  urine  in  quantity  eufiicicnt  to  give  the  liquid  a  blue  colour. 
Itj*  urinary  precursor  is  iudican,  or  indoxyl  sulph.ite  of  potiwsiura,  a  salt 
crystallising  in  coloivleas  shining  plates,  and  derived  from  the  indolv 
occurring  normally  in  the  faeces.  3liiieral  acids  decompose  indican  into 
sulphuric  acid  and  indoxyl,  and  if  air  or  oxidisiug  agents  are  ahaent  the 
indoxyl  is  transformoil  into  in<ligO're<l.  In  tht*  pre«ence  of  air  or  oxygen 
it  is  trausfonued  into  indigo-blue.  Herite  indigo-blue  can  l»e  madr  from 
nrin»!  eontrtiuiuj;  indican  by  adding  an  equal  volume  of  strong  hydrw- 
chloric  acid,  and  adding  as  oxidising  agL>nt  solution  of  calcium  hy(>iMjhlorit« 
(Jfttfi-)  drop  by  ilrop,  iivruding  any  exccsa.  The  JaflTi'-Olwrniaycr  teat  for 
indiwm  is  perforuiwl  »«  fullows.  The  urine  is  weakly  acidified  with  acetic 
aeid,  precipitated  by  the  addition  of  one-tenth  of  its  volume  of  satunt«d 
lead  acetate  solution,  and  filtered.  To  20  c.c.  of  the  HItrato  are  added 
2-3  c.e.  (tf  chlorrjfonn,  and  "20  c.c.  of  pure  concentrated  (sp.  gr.  1"19) 
hydrochloric  acid  containing  2-1  grams  of  ferric  chloride  (as  oxidising 
Agent)  in  the  litre.  The  mixtiu*e  is  then  shaken,  and  the  cblorofonn  is 
coloured  more  or  less  deeply  blue  by  any  indigo-bhie  that  may  be  formed. 
Indoxyl  may  also  be  excrct«d  as  indoxyl-glycuronic  acid,  to  the  extent  of 
5-20  mgrros.  daily  {.TafPft). 

Shiioie  Piijjnenh. — These  have  a  similar  origin  to  the  indole  ]ngments  ; 


ptxrt  of  the  akatole  formed  in  the  intestine  yields  potaasic  slcatoxyl  sulphate, 
anH  i*  excreted  iti  the  urinti.  It  is  also  normally  excreted  in  the  urine 
combined  with  glycuronic  ucid.  On  treating;  urine  contnininj;  this  body 
in  iibiindance  vrith  nn  acid,  the  fluid  becomes  of  a  clee\}  red  ctjlonr.  Iliis 
pigment,  like  indign,  is  pn-itenL  in  increaae'l  amomttA  in  the  urine  in 
coiuitiiiHtion  ;  and  this  porhitps  accounts  for  il«  prtiKcncn  in  diabetes  iuid 
in  rblorosis.  its  chemical  composition  is  nnknovD,  and  Roain  has  thrown 
doubt  upon  its  existence- 
Abnormal  PlgTnents. — In  disejuic,  normal  ptgmentK  niiiy  bt-  oxcivti-d 
in  greatly  increased  ({uuntily  ;  or  ugiiin  pigments,  not  normally  present, 
niAV  be  excreted.  Amongist  the  latter,  haemoglobin  and  its  derivatives 
and  bile  pigments  may  be  mentioned. 

I'rohilin. — As  stiitwi  above,  the  noiTual  urine  contains  small  amounts 
of  urobilin— from  30  to  1 40  nigrras.  per  day  in  health  (SKiUet,  Hoppe 
Seyler) ;  but  in  a  great  number  of  diseases  nrine  i»  voided  of  »  reddish- 
brown  colour  and  containing  a  large  quantity  of  thi»  pipnent.  To  the 
eye  the  urine  looks  tki  if  ii  contained  bile  or  altered  blood  pigment ; 
in  fact,  this  mistake  is  often  made,  more  especially  becanse  such  pjitienls 
are  often  distinctly  yellow,  and  tho  wmjunctivae  are  ypllow.  The  sUmiti, 
however,  are  of  norma!  colour,  and  in  testing  the  nrinct  no  bili^  reaction 
is  obtained  ;  on  spectroscopic  examination  tho  deep  black  absorptive 
band  at  F,  chamcteristic  of  urobilin,  is  seen.  Some  observers  cnnsiiler 
that  this  urobilin  is  differunt  fnira  the  urobilin  in  iioiTnal  urine,  and  that 
it  only  exists  in  the  urine  normally  a-s  a  chromogen ;  to  it  the  name  of 
pathological  or  febrile  urobilin  lias  boon  ^iven.  There  is  considerable 
doubt,  however,  whether  there  is  any  distinction  between  the  so-called 
normal  .ind  so-callctl  pathological  nrohilin.  and  I  have  therefore  nscd  the 
name  umbilinuna,  as  I  l»eliove  thnt  Uh*  Rubstaiice  is  the  same  as  the 
fio-calli^l  norniiil  urobilin,  Init  that  it  is  prudent  in  greatly  increa^etl 
amount.  The  important  point  is  that  in  disease  this  pigment  mar  I)e 
found  in  the  urine  in  such  quantity  as  to  cause  a  superficial  reaemblanco 
to  bile-stained  urine. 

Urobilin  is  formed  in  the  intestines  by  the  action  of  buctcria  on 
bilirubin  and  is  tho  same  aa  fitorcribilin  ;  it  may  also  be  due  to  exce-wive 
haemolysis  and  extravasations  of  blood.  In  pumicious  anaemia  it  is  this 
pigment  that  crmttes  the  well-known  brown  colour  of  the  urine.  In  many 
of  the  conditions  in  which  urobilin  is  excreted  in  ■pmntity  in  the  urine 
the  patient's  skin  and  mucous  memhmnes  are  yellow,  and  at  one  lime  this 
was  regarded  as  due  to  the  pre.'^once  of  urobilin  nn  such  in  the  btooil  and 
tissues  (litle  Urobilin  Jaundice,  p.  S-t).  The  blood  of  these  cases  has, 
however,  been  shewn  to  contain  bile  pigment,  although  there  is  none  in 
the  urine  («chobiric  jaundice).  Urobilin  is  also  fnnnd  in  thi-  urine  in 
increased  amount  in  eirrh<wis  of  the  liver,  with  or  without  the  presence 
of  jaundice  and  of  bile  pigments  in  tho  urine.  In  febrile  diseases  the 
dark  colour  of  the  urine  is  clue  in  part  to  excess  of  urobilin  ;  and  in 
parox}'smal  haemoglobiniiria  urobilin,  in  adrlition  to  haemoglobin  deriva- 
tives, has  1>een  found  in  the  iiriin>. 


IJtitmaturi't. — Here   blood -corpuscles   ivrc  proseiit    in    tbo  urine  in 
viirying  amount.     Bltiuitl  may  be  iwlde<l  to  the  urine  for  ]iur])O0u  rt 
decoptiun  ;  otherwise  hAeniatviriit  in  due  tii  liaemorrliage  into  somo  {art  ui 
the  urinary  tnict.     Ha»nir>iThago  from  the  kidney  may  come  either  (roB 
iho  kidney  aubatance  or  from  the  renal  pelvis.     The  former  u  «««  m 
acute  nephritis  and  in  infarctiou  of  the  kidney,  jwwsive  oongesiiwi,  w 
tiunoufs ;   the   latter  in   pyelitis,  in   calcuUm*  iiml    tuWreulous  duemm. 
Profuse  hiiemnn-hagu  iKS<>mi;tim«s  Hi'un  in  m£(%of  |iui'pura  haemarrlutipM: 
probably    it    ennie«    from    the    ve^eels   in    the    loose   cellular   liaroc  of 
the  renal  peUis,  as  in  fat^il  cases  copious  submucous  baemorrbag«s  an 
seen  in  tils  situation.      In  granuliir  concmctod   kidney  voir  proftue 
hiiemorrhngo  it)  Komctimcj  tteon,  m  that  the  urine  is  bright  red  in  coloot: 
and  here  al&o  it  is  jtmbjible  that  the  biemwi'hage  is  i-eally  from  the  renal 
pelvis  and  not  from  the  kidney  itself.     In  caaes  in  which  the  haemorrhagt 
is  actually  from  the  kidney  substajuc  the  urine  will  contain  renal  cmu 
atKl  very  probably  lijood  caste.     \\'hoii  the  blood  comes  from  tb«  kidnejr 
or  pelvis  of  the  kidney,  the  blood  is  intimately  mixed  with  the  urine; 
and  if  it  is  present  in  small  qiiantitiefl  only,  the  urine  vrill  I>e  smoky  fnM 
the  action  of  the  acid  salts  of  the  urine  ou  the  blood  pigment,  mme  of 
the  haemoglobin  being  converted  into acid-haematin and  meib:.   i  'ia 

If  the   bliXKl    is  present  in  large  ipmntities  it  will  ini|»art  ii    :  :  i.4 

colour  tt)  the  urine,  uotwithstaniling  it«  roniil  ori^sin. 

In  vc']\v  profuse  haemorrhage  from  the  kidney  and  from  the 
pelvis  clot«  may  form  and  temporarily  block  the  luvter,  and  the  palwat 
may  suffer  from  attacks  of  renal  colic,  Caste  of  the  lu-eter  may  !>onietJTDe« 
be  passed. 

Till*  bhuUler  ih  n  eoinniiin  8onr<«  of  blood  in  the  urine,  and 
baemonhage  may  he  so  profuse  that  the  organ  may  become  dist 
with  blood-clots.  In  vesical  haemorrhage  the  blood  may  bo  luiiformty 
mixed  with  the  urino,  but  very  fretjucnily  the  bluod  is  only  seen,  or 
is  seen  more  abundantly  tii  the  hut  i>ortiona  of  urine  passeil,  the  first 
portions  being  quite  clear.  In  pixistatic  haemorrhage  the  bleeding  u 
also  apt  to  be  seen  at  the  end  of  micturition.  Hiiematin  is  oft«n  found  in 
tlic  urine  in  cases  of  vesical  bleeding,  the  blood  having  heou  dccompoacd 
by  the  acid  urine. 

A  small  amount  of  blorKl  in  the  urine  associated  with  a  large  UDoant 
of  albumin  |>cinl.4  to  the  existence  of  renal  disease.  The  blood  in  ibn 
urine  may,  by  the  eye,  be  confounded  with  bile  and  with  urobilin.  From 
the  former  it  may  be  distinguished  at  once  by  the  greenish  tinge  always 
seen  on  the  surfjice  of  urine  containing  bile.  From  urobilinuria  lie 
tiiisijike  may  l>e  nvaided  at  once  by  spectrosc-opic  e-taniinatinn.  Blood  u 
nuNst  readily  detecteil  by  microscrtpic  examination  of  the  lower  strata  of 
the  urine  after  settling  or  centrifuging.  The  blooil  corpuscles  may  be 
seen  cither  but  little  alteretl  or  crcnated  ;  occasionally  in  dilute  urine 
they  may  be  distendcfl  and  difficult  to  recognise  us  blooil-corpusclesi.  A$ 
coiiiimmtory  t«st«  the  guaiacum  tc£t,  Holler's  t«Bt,  and  the  epecti-oscope 
may  be  iised  ;  but  the  last  is  not  of  much  avail  when  trac«i  of  blood  only 


at  present.  Haemin  crystals  may  »Uo  be  fornieii,  and  alTonl  :i  \Tvy 
certain  indication  of  the  prenencts  of  Wood 

ll'ifuu'jUMunna. — Here  the  colouring  matter  only  of  the  blood,  more 
or  less  ulten?d,  is  found  in  the  urine.  It  is  exccptioniil  for  hiurmoj^lciKiti 
to  hi!  prefiGiit  aloHM;  it  ik  usually  mixed  irith  tnethiiemoglohin.  The 
redder  the  urine,  the  greater  tho  amount  of  haemoglobin  ;  the  bi'owner, 
the  more  mctbaemoglobin.  It  is  possible  that  in  many  cancj  haematin  is 
»l90  present*    Hnonioglohinuria  is  seen  under  the  foHowinf:  conditions : — 

(d)  PiLruxvKinnl  liaeimiglobinuria  or  hitrnnKjiitiiinuria  n  fri/jore.  \n 
sutferei^ii  from  thi«  disease  exptaun-  to  cold  is  folluwtil  by  the  disappear- 
aute  from  the  circulation  of  very  largo  numbers  of  Idood-coriJiiscIes ; 
thu»,  ill  an  attack  the  patient  may  lo«e  hdf  the  total  muiibcr  of  blixid- 
oorj)ti»clo» ;  the  urine  ix  as  dark- colon n-d  aa  porter,  and  contains  no 
blood -coqiuscles,  but  a  granidar  dubris  and  oxalates.  It  ih  loatled 
with  albumin,  and  the  brown  eolour  is  duo  to  a  mixture  of  nietluiemo- 
globin,  haemoglobin,  and  urobilin.  As  the  attack  paaaes  off  the  urine 
beotnios  of  u  lighter  and  redder  tint,  anit  finally  returns  to  ita  noiTiial 
colour. 

l>i'.  Eason  and  others  have  ahewn  thitt  the  lilood-seruiu  of  these  |>alionU 
containt)  a  baemolysin,  and  that  under  the  influence  of  cold  this  haeniolysin 
combines  with  the  red  ci>rpuseles  and  leads  to  the  liberation  of  the 
haemoglobin.  Paroxysmal  baomoglobinuria  has  been  observed  afttr 
muscular  exertion,  and  in  one  instance  after  recurrent  liaemorrbagea  of 
tniumatic  origin  -,  in  this  cahc  it  was  BUgge«t«d  that  an  aut«-liaumoIysin 
was  producofl  (Barrett  and  KuAor). 

(b)  So-called  symptomatic  hoeraoglobiniu-ia.  This  ift  a  comlition 
in  which  the  haemoglobinnria  u  simply  an  accomiwniment  of  another 
nialnd}'.  TIiuh,  it  in  seen  in  black-water  fever  and  occasionally  in 
Kaynaud'K  diftease,  and  the  ]>hcnomenB  Jiru  nnich  the  Kame  as  in  the 
idiopathic  haemoglobinuria.  It  also  occurs  after  severe  buniK  and  In 
Acute  infective  diseases. 

{c)  Toxic  liftcnioglabiniiriji.  This  may  bo  produced  in  ]K>ii*nntng  by 
ar«cniurcttcr)  bydrugcn,  ehloiatu  of  pobiH&iuni,  pyrugallic  acii),  tiaphthiil, 
or  carlmlic  acid. 

HaemoglobinuHa  is  moiiit  cei'tainly  recogniaed  by  spectroscopic  examina- 
tion ;  the  blinds  of  the  root  haemoglobin  resemble  those  of  oxyhaemoglobin, 
and,  moreover,  tbo  Iwind  in  the  red  is  very  cliaractorisiic  of  mofhneuio- 
glubin.  If  the  amount  of  haemoglobin  be  large,  and  the  urine  lie 
examined  mthout  dilution,  only  the  Wnd  in  the  red  will  be  »een,  all  the 
rest  of  the  spectrum  being  cut  ofl';  but  on  dilution  the  two  Ivitmls  in  the 
yellow  will  be  seen,  and  care  must  bo  taken  not  to  diliito  too  rapidly, 
otherwise  the  band  in  the  reil  will  be  missed.  Heller's  test  is  also 
applicable.  On  microncopic  examination  of  the  nrine,  eitbev  no  blood-cor- 
puscles or  extremely  few  are  seen.  A  number  of  droplets  of  a  yellowish 
colour  are  fR'rjtiently  found.  In  fatal  caaes  these  are  also  seen  in  the 
cortical  tubules  of  the  kitlney. 

HrlftHiH,  it  pigment  containing  snlphur,  ih   rarely  found  in  the  iirino 
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uf  iNkUenbt  with  niolatiotic  sarconm  invading  the  vIbccm,  espeeully  tbe 
liver.  UBimlly  the  pignient  is  paased  in  a.  coloiirle*j8  form — melMno^— 
and  the  urine  darkens  gi-adually  on  expusnre  to  the  air,  or  on  the  adtliim 
of  uny  oxidising  agent  (Eiselt'd  reliction}.  Thiu  on  the  iiddition  of  nittu 
Acid  to  such  urine  it  becomes  black  in  colour,  the  chroraogen  of  meluiD 
heitig  converted  into  melanin.  Ferric  chloride,  when  added  to  ioek 
urines,  cniUGs  »  greyish -brouii  or  bhick  precipitate,  soluble  in  exoWid 
ferric  chloride.  Bromine  water,  when  added  to  the  urine,  gives  a  ycUw 
precipitate,  which  graduaUy  blitckeiia.  In  rare  in«t«nce«  the  iirioe  luf 
have  R  m/^-an-taH  colour  when  passed. 

Cfuiluritt. — In  jttiituliue  ihe  bile  pigments  m*e  found  in  \'ikrni)^ 
■inKutity  in  the  urine,  and  ini[iarL  to  it  a  ocilimr  VKrying  from  roddial)- 
brown  to  almost  black.  The  upper  8\u*face  of  the  urine,  on  on  ohliipv 
ilLuminatton,  has  a  greenish  titige,  and  on  shaking  such  urine  a  greeaiili- 
yellnw  froth  is  soen.  Hilu  pigiaents  can  often  be  recognised  in  the  iirilK 
in  citstui  of  jautidice  boforo  jaundice  appeitrs,  and  the  yellow  colour  of  th« 
bkin  may  pcr^isL  at  a  lime  when  the  pignicnlaiion  of  the  urtiie  is  alight 
or  absent.  Iv  acid  urines  crystaU  of  bilii-ubin  may  be  preci]>iuiKL 
Although  bile  pigments  are  proMnl  in  the  urine  in  obstructive  jauiHlicA, 
and  are  readily  recognised,  thi^  does  not  apply  to  bile  salts ;  and  evm  in 
cases  of  complete  and  permanent  obstruction  of  the  bfte-<luctA  it  t* 
dilficult  to  detect  them  in  the  urine  unless  special  methods  are  employed. 
For  tlie  recognition  of  bile  pigments  LJmelin'*  nitric  acid  test  is  the  bert; 
iMit  the  at'iil  (should  not  contain  too  much  yellow  fuming  acid,  as  with  this 
the  o.<cidHtion  occui's  too  rapidly,  and  the  play  of  colours  is  not  rvadity 
seen.  The  test  am  he  performed  on  a  plate  or  blotting- paper  vr  on  a 
slab  of  plaster*of-Pa['ifi.  These  methofU  are  all  better  than  itoiirtug  th« 
urine  on  the  nitric  acid  in  the  bottom  of  a  test-tuW.  Bile  atnnot  be 
«aid  to  be  present  unless  a  green  colovir  is  seen  as  the  first  colour  in  Um 
play.  Bile,  pigments  may  lie  precipitated  %rith  milk  of  lime,  the  prfr 
cipitate  collccU-d  and  tii^iUid  with  water,  and  then  }>haken  with  chloroform 
aciilifiud  with  acetic  acid.  The  chloroform  solution  of  the  bilo  pigmenta 
may  then  he  used  for  Gmelin's  reaction.  Trouawau'jt  teet^  ruLmely,  tb« 
addition  of  dilute  tincture  of  iodine  to  urine  with  the  production  of 
emerald  gi-een  cnUmv  if  bile  pigment  l>e  prcftent,  is  a  convenient  ulintcal 
test  and  is  moru  delicate  than  Gmelln'a.  The  recognition  itf  rhc  bile 
salts  in  the  urine  is  more  a  matter  of  scientiflc  than  of  clinicAl  intend 
[pji/ct  "  FimctJons  and  Functional  Disease  of  the  Liver"].  Occ4t«iun.Jly 
their  presence  may  be  i-ecogniec^i  by  Puttcukofors  reaction  in  the  urine 
iCdolf,  that  is,  by  treating  the  urine  with  a  solution  of  sugar  and  soToe 
sulphuric  acid,  and  shaking;  the  pui'ple  colour  characteristic  of  the 
reaction  may  be  seen  in  the  froth.  More  usually  this  procedure  fails, 
antl  then  some  ounces  of  urine  must  be  cvajvomtwi  to  diynMA,  the 
residue  extracted  nvith  alcohol,  the  salts  precipitated  by  ether,  diasolwd 
in  water,  and  Pettenkofer's  reaction  sought  with  this  solution.  Since  tli« 
preeence  of  bile  acids  lovers  the  surface  tcnaion  of  urine,  testa  have  been 
base<l  on  this.     In  Hay's  teat  Snely  powdered  sidpbur  is  simokled  on  the 


siiri&oe  of  the  urine ;  if  it  sinks,  bile  ucidit  are  prcaetiL  Tu  the  eye, 
urine  containing  bi)e  may  be  confounded  witb  iirine  containing  large 
i]iiantitiea  of  urobilin,  and  with  urine  containing  decompottitioM  }*r(H'luct« 
•if  hitenioglobin,  &uch  u  mcihaomogUibin  and  hacmutin. 

It  is  of  interest  to  not*  tbut  in  cji-«es  of  external  biliary  fialubi,  with 
complete  obstruction  of  the  bile-ducts,  the  urine  mninlAins  its  normal 
yellow  colour,  notwithsuuidiiig  tliiU.  all  the  liile  iwcret«d  is  i>Hs8ed  out- 
wurds,  and  none  enters  the  intestine.  This  throirs  considerable  doubt  on 
the  view  that  the  urinaiy  pigments  (urochronu',  nrobibn,  etc.)arederi\-ed 
ultimately  from  the  bile  pignienl'S. 

Pm-otaUrhin  nml  k^ivrjaifumr. — The  fonupr  anlialamQ  nccurs  nm-niidlj' 
ia  AtttaW  amounts  in  the  uinne,  and  is  greatly  iiitrea^ed  in  cusus  of 
cvboturia.  The  latter  occura  only  in  casea  of  jioisuning  with  cfu'boljc 
acid.  Both  these  suhstanccs  exist  in  the  urine  us  eLliiMeal  cumpcuuid!!  of 
sulphuric  acid.  Urine  contuining  pyrooatechin  is  colourless  when  ]))tsKi-d, 
Imt  darkens  on  exposure  to  the  jur ;  if  this  substance  be  abuudanl,  the 
orine  will  become  black.  It  is  X-o  this  bofly  and  to  hydro<]uinonc  thiil  the 
gr«enish-black  colour  of  the  urine  in  carboluria  is  due. 

Alk'tjtUmtirut.  —  In  certain  nire  in^iunccs  nrincN,  although  uf  a 
nonual  colour  when  pa^oid,  acquire  a  deep  brown,  and  ultimately  a  bliu^'k 
colour  on  exposure  to  air.  The  addition  of  alkalis  causes  the  brown 
colour  Co  become  much  darker,  and,  further,  these  urines  reduce  Fehling's 
solution,  although  nu  sugar  is  present.  In  not  u  fow  instances  the  error 
of  attributing  the  reduction  to  sugar  has  been  made,  but  this  can  always 
l»e  avoidfd  by  ]ierforming  the  fermentation  test  which  is  negative  in 
Rlkaptonnria.  In  mjuiy  insttinces  the  condition  has  firgt  attracted  notice 
in  infancy,  owing  to  the  staining  of  the  linen  by  the  urine.  Accoi-ding 
CO  Dr.  Gurrod  the  condiUcu  is  more  common  in  males  than  in  females, 
anil  iu  the  great  majority  of  cases  the  anomaly  dates  from  birth  or  early 
childhood.  In  some  instancf^s  life-long  alka|>t*>niu-ia  occiins  in  several 
memlwrs  of  a  family,  but  it  is  not  lierctJitfiry  ;  in  its  incidence  it  t^howR 
a  striking  resemblance  to  albinism.  Alkaptonuria  causes  no  discomfort 
oi"  symptoms  of  any  kind,  and  may  he  reganled  ns  a  chemical  maHoruia- 
tion  or  frcjik  of  mutaboliNm.  In  a  few  rare  inHtJuices  temixirarv  alkap- 
tonuria has  been  found  in  ussodatioii  witli  gnstriMfritoriLiH,  giistrir  uU'cr, 
pulmonary  tubercnloMs,  tubfjrenlous  peritonitis,  and  dial>etcs.  The  tnrv 
affection  ochronosis,  in  which  blackening  of  the  cartilages  is  a  character- 
utic  fcjiture,  is  aometimcii  accom|>aiiied  by  the  excretion  of  a  urine  tluit 
darkens  on  exposure ;  and  although  m  some  camjfi  the  urine  has  not 
reduced  Fehling'e  solution,  and  so  alkaptonuria  was  not  really  present,  iu 
others  the  patients  were  known  to  be  alkapton Dries  prior  to  the  dcveb>p- 
mcnt  of  the  ochronosis. 

Homogenttsic  acid  (hydroqninonc-acetic  acid),  an  aromatic  acid,  is 
present  in  the  urine  in  all  cases  of  alkaptonuria,  and  it  has  lieon  stated 
that  uroleucic  (hydrmpiinono-a-bictic)  Jicid  is  also  present  in  some  cases, 
liut  the  evidence  for  thi»  aooma  insufficient  (tiarrod  ami  Hurtley).  The 
ministration   of  tyrosine   to   the   alkaptonuric   greatly   increases   iha 


exci'Btion  of  tiomogentisic  ncu),  although  it  fails  to  do  so  in  tbe  ncmMl 
imiiviiliin].  Tyrosino,  a  jirodiict  uf  the  disinUgrntion  nf  pnjtrin,  u  tkt 
|iarent  tttibfltaiicu  from  which  the  honiogi'iitisic  acid  i»  derivei].  tad 
alkapU^nurin  woiUd  appear  to  hu  the  restilt  of  some  Abnormal  ptvWin 
mctAlioliBin,  the  detuils  of  which  are  nt  present  unknown  ;  but  powiWy  Ihi- 
condition  IB  ruully  due  lu  some  puciiliar  jnlvsLinRl  decompositioa  (t 
VoL  I.  p.  548). 

Kitroffenous  Extractives. — About  1 5  grams  of  nitrogen  &r* 
daily  on  ii,n  itvcragc  during  health,  and  the  moat  important  nitt 
couatituoiii-s  of  the  uritio  ure  iirw.  iiric  iicid  jukI  creatinine;    othen, 
u  xanthinet,  <^auiiiiiic,  hi|)pLmc  acid,   although   present,  are   not   of  grekt 
clinical  importance. 

t/rta. — Xormal  human  urine  contains,  roughly  speuking,  2  p«r  oetit 
of  urea,  occasiorudly  rising  in  honlth  to  as  mitch  as  3  per  eont.  Tho  daily 
quantity  excrc^ud  has  bc'cn  sUited  to  vary  between  22  and  40  gnmut 
the  iivemge  biMiig  iiKiially  etJited  .it  some  30  grams.  Approximately 
0"5  grra.  of  nrea  is  excreted  por  kilogram  of  body  weight  per  day. 
Children  excrete  rather  more  relatively  to  iheir  body  weight,  NoreuUly 
the  amount  of  ure^i  excreted  is  largely  dependent  on  the  diet,  and  henre 
is  gi-eatly  iiiereasiHl  after  meals.  Copious  watur-ilrinking  incroaaes  the 
ni*ea  excretion,  at  any  rate  temporarily.  Exercise  does  not  load  to  any 
notable  increase.  In  disease  the  excretion  may  be  diminished  or  incroasod, 
and  if  increased,  tho  increase  may  be  absolute  or  relative,  tempormry  or 
perm»nent. 

OhxcrVHtioTis  on  thf^  ui'uu  excretion  in  disease  are  o£  little  vaiue 
unless  the  amount  ami  nature  of  the  UhxU  cDnsumcd  be  taken  into 
consideration.  In  diabetes  mellitua  the  i^uantity  of  urea  excreted  is 
gi-eatly  and  permanently  increased,  and  here  the  increase  is  dependent 
largely  upon  tho  increased  ap|J0tit<i  and  ititrogotious  diet,  partly  abo  itpoti 
the  waiting. 

In  diabetes  insipidus  the  quantity  of  urea  is  also  slightly  increased. 
In  febi-ile  diseases  the  percentage  of  urea  is  greatly  increased,  owing  to 
the  density  of  tbe  urine ;  and  the  amount  is  always  relatively  incroased. 
since  even  if  quantities  of  urea,  equal  to  the  normal,  are  excreted,  owing 
to  the  failure  of  appetite  the  amount  is  really  greater  than  that  exoreted 
hy  a  patient  with  a  normal  temperature  on  the  Rame  diet. 

In  wasting  diseases,  such  as  cancer  of  the  oesophagus  and  stomach, 
iissociatetj  with  vomiting  and  with  practical  starvation,  the  amount  of 
urea  i.s  dlminishf3d  ;  and  this  is  the  case  also  in  diseaaes  deatrcn'ing  the 
liver  suhMtance«,  as  in  |K>rtat  oiiThotiis ;  it  reaches  its  minimum  in 
acute  yellow  atrophy,  in  which  the  urea  may  entirely  disappear  from  tbe 
urine.  In  renal  diseases  tbe  urea  is  diminished  in  coses  of  consecutive 
nephritis,  in  which  urine  of  a  very  low  sjrecific  gravity  is  passed, 
eoiitjiiiiiag  a  very  small  pmceiitagu  of  urea.  In  acute  nephritis  also 
little  ui'ea  is  pa^Ked,  owing  largely  to  the  great  diminution  in  tho  quant 
of  uriue. 

In  chronic  nephritis  tbe  amount  of  the  urea  excretion  variee. 


aiiocwted  with  dropsy,  and  where,  therefore,  but  liitlo  tirino  is 
ftecreled,  the  quantity  of  urea  excreted  i«  small  in  amount ;  but  in  cmm 
of  chronic  nephritis  not  accompanted  with  dropsy,  and  where  there  is  no 
uraemin,  the  <|iiftntiiies  excreted  ajv  often  eqnnl  ui  tliose  seen  in  health  ; 
and  in  my  experience  I  have  found  it  is  not  uncommon  for  <)Aily  quan- 
tities of  30  grams  to  be  passed.  It  is  ugnally  held  that  in  chronic 
nephritis  n  smlden  and  great  diminution  in  the  urine  mid  urea  excretion 
pointa  to  tliu  imminence  of  uracniiti. 

In  renal  fibrosis  considerable  quantities  of  urea  may  be  {Miased,  and 
it  is  not  uncommon,  in  cases  of  this  disease,  for  uraemia  to  oc'ciu*  at  a 
time  when  the  |>aliQnl  is  jwaijing  largo  qimntitiott  of  ureji,  quaiititieH  qtitte 
commensurate  with  the  amount  of  nitrogenous  food  taken,  nltlioiigh 
perhaps  the  amount  is  less  than  that  pasjtcd  by  a  healthy  adult  on  full 
diet,  such  patients  being  usually  on  a  low  diet. 

The  quantity  of  uroa  is  usually  estinuitcd  for  clinical  purposes  by  the 
hypobrouiite  method.  This  method,  even  when  moat  carefully  performed, 
givBd  erroneoiU!  rescilts  to  the  extent  of  8  ])er  cent.  In  porfomiing  a 
det«nnination  it  is  imiM"»nant  that  the  hypohromite  of  sodium  should  be 
freshly  prepared,  that  it  should  not  be  used  in  large  excess,  and  that  the 
mixing  of  the  urine  and  the  hypobrouiite  should  be  carried  out  very 
slowly. 

Other  methods  of  estimation  are  those  known  as  T.iebig's,  the 
precipitation  with  phos  photo  ngstic  acid,  and  the  Momer-Sjoq^istFoliu 
method.  Ilicse  methmls,  however,  are  not  commonly  employed  in 
clinical  work. 

iTic  Aeiii. — This  sulwtance  is  excreted  in  amounts  varying  from  0  2 
to  1*4  grams  a  day.  It  ts  pmhably  present  in  the  urine  in  the  form  of  a 
quadriurate,  but  much  doubt  baa  been  thrown  on  tbe  existence  of  quadri- 
tinites  as  definite  compounds.  Uric  acid  is  not  present  in  the  urine  as 
Kiicb,  but  somi!  authora  think  it  is  prfseut  as  a  biumte  kept  in  solution, 
lliiinka  Ui  III!  interaction  with  the  phosphates  of  the  urine.  Others 
ro^ittl  the  so-c-klled  quadrinrates  as  consisting  of  a.  loose  compound  of 
one  molecule  of  sodium  biurate  with  a  variable  number  of  molecules  of 
uric  acid.  Uric  acid  is  probably  formed  in  the  liver  and  siileen.  It  is 
known  definitely  thai  it  is  formed  in  the  liver  of  birds ;  but  in  the 
raammal  the  seat  of  its  formation  is  largely  i  niatUtr  of  inference,  and  it 
has  been  a8sert«d  that  it  i»  formed  in  the  kidney.  The  mnount  excreted  is 
largely  increased  by  meals,  and  the  increased  excretion  after  mi\ils  is 
said  to  occur  sooner  than  the  increiwed  excretion  of  urea.  The  uric  acid 
is  partly  endogenous  or  deriviid  from  the  metabolism  of  the  tiasiics,  and 
partly  exogenous  or  due  to  the  purine  hoses  of  tbe  food.  The  ondo- 
genooB  uric  acid  is  constant  in  amount  for  one  and  the  same  individual, 
but  varies  within  considcmblc  limits  in  different  individuals.  The 
amount  of  the  exogenous  uric  acid  is  greatly  influenced  liy  diet,  and 
hence  is  much  larger  when  a  nitrogenous  diet  rit-h  in  jiuriiii-  liases  is 
taken  (sec  Vol.  It!,  p,  Ufi). 

All  urines,  if  kept  from  putrefaction,  deposit  uric  acid  sooner  or 
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later ;  but  if  it  occurs  some  twelve  hoiira  after  the  passage  of  ih«  uhm, 
its  deposition  has  iio  clinical  sigiiittcance  ;  if  it  takes  place  within  Uttt 
time,  and  more  eepecially  if  it  oceura  witliin  four  or  liiz  houn*  or  Kxiiifir 
then  it  heoomos  inipcrtant,  inasmuch  as  it  mi^ht  oc<:ur  while  the  nriue 
ifl  in  thd  urinary  passages,  and  so  lead  to  the  formation  of  a  renal  orof  i 
vMical  stone. 

Uric  acid  i»  very  insoluble  in  cold  water  (1  in  40,000  at  18^  C),  bol 
muri!  !i;i)lu1>lo  in  lioiling  wat«r.  I'ric  actd,  in  fact,  derivos  must  of  lU 
clinical  importance  from  iu  insolubility.  In  a  weak  alkaline  soluticu, 
Bucb  as  0*2  per  cent  of  bicarbonate  of  sodium,  it  is  more  soluble,  owing 
to  thu  formation  of  a  tjiuulriumte ;  but  if  ihis  solution  bo  allowed  to  staad, 
crystals  of  biumte  of  sodium  are  deposited  owing  to  the  dcoompontioo 
of  the  i|ua<lri\uiite, 

L'ric  acid  itself  crystalliBes  in  the  form  of  rhombic  priaoii,  but  Om, 
size  and  shape  of  the  crj'stals  vary  with  the  relative  purity  of  the  ti^oi^H 
from  which  the  cr}'sUils  are  formed  :  and  the  process  is  greatly  modifisV 
by  the  presence  of  albtmiinoii&  substances  in  the  sohition. 

If  precipitated  by  an  acid  from  a  solution  in  bicirhonate  of  sodtnni, 
uric  acid  crystallises  in  pUtes ;  from  the  unne,  however,  the  usual  form  ii 
lozenge-shaped  crystals.  The  crystjUs  are  usually  browniab-red  in  colour, 
from  the  taking  up  by  the  uric  acid  of  Home  of  the  urinary  colouring 
matter,  more  especially  uroerythn'ii;  and,  owing  to  this  {MMrultarity,  uric 
acid  deposits  art)  usually  recognised  at  once  by  the  naked  eye. 

In  diseaae  the  uric  acid  excretion  is  often  diminished  before  the 
paroxysm  of  gout,  but  during  and  aft«r  the  attack  the  amount  excreted 
ii  inci-eased.  It  is  also  said  to  be  diminished  in  chlorosis  and  in  most 
chnjiilc  disejute^.  On  the  other  hjutd.  it  Is  incnsia^l  in  pernicious 
atiaemia,  in  inytiloid  loukaenda,  in  febrile  diseiue^,  in  malana,  and  in  certain 
forms  of  diabetes  mellttus,  sometimes  called  gouty  diabetes.  In  par> 
nicious  anaemia  and  in  leukaemia  the  increase  may  be  very  great ;  thiu,  in 
the  former,  from  two  to  three  tinioH  the  normii.1  amount  may  1>e  excreted 
wlion  the  patient  is  taking  very  little  food ;  and  in  leuluumiia  tlw 
iricifjiae  may  bo  still  greater.  The  quantity  excietetl,  however,  is  not  so 
important  as  the  rate  of  its  deposition,  since  urines  containing  less  tluui 
the  normal  amount  of  uric  acid  (for  example,  the  urine  of  renal  fibroiis) 
may  still  deposit  uric  acid ;  ko  that  the  nature  of  the  urine,  ita  acidity, 
and  the  amounta  of  ita  salts  and  pigments  are  frequently  matters  of  more 
practical  moment  than  the  amount  of  uric  acid  present 

The  deposition  of  uric  acid,  as  such,  fiom  the  urine  Is  inflnenced 
mainly  by  the  aci<lity  of  the  urine,  the  cinuntity  of  salts  present,  and  the 
amoiHit  of  pigment.  The  wdtH  of  the  urine  keep  the  uric  aciil  in  the 
form  of  a  suluble  (piadriumte  or  bii irate  ;  hence  dilute  urines  defideni  in 
salts  and  colouring  matter  frequently  deposit  uric  acid,  whereas  a  con* 
centratod  highly  acid  febrile  urine,  containing  a  considerably  highar 
percentage  of  uric  acid,  will  leaf]  to  the  formation  of  a  deposit  of  nnit<& 

The  niuHt  delicate  tu^t  for  uric:  acid  h  the  well-known  nuirexifle  test 
Uric  acid  or  urates  are  treated  witli  fuming  nitric  acid  and,  when  cold. 


ammonia  added  ;  »  beautiful  piirple-red  colour  is  thus  produced,  rotaab 
produced  a  purplisb-blue  instead  of  a  purple-i-eU  colour. 

QuajUihttity^  EfUmitlum  of  Uric  Acid. — lit  certain  ditieases,  gout,  per- 
nicious anaemia,  leukaemia,  eU:.,  it  may  Ije  advisable  to  determine  the 
t|aaiitity  of  uric  acid  preGent;  for  this  pur{xise  one  uf  the  following 
methods  i«  usually  employed  : — 

/lojitins's  M^ihoii, — This  method  will  probably  supersede  all  others  ;  it 
is  based  on  the  fact  that  ammoninm  lu^te  is  insolable  in  ammonium 
chloride.  To  100  cv.  of  the  uriiiu  almut  50  ^raniHof  jHiwiliireil  unimnriiiim 
chloride  are  added,  care  being  uikeii  thai  aome  of  the  salt  reiiuiiria  lui- 
diMolved.  After  sunding  for  two  hours  the  precipitate  is  collected  on  a 
lilter  and  washed  with  u  saturated  solution  uf  ammonium  chloride.  The 
precipitatti  is  wasbef)  into  a  small  bcikker  with  hot  distilled  water,  uiid 
heated  to  boiling  with  an  excess  of  hydrochloric  acid.  After  standing 
for  two  hours  the  uric  acid  separates  and  is  collected  and  washed  on  a 
filter  and  disaolvcd  in  a  weak  solution  of  sodium  carborutto.  The  bulk 
t»f  the  liquid  is  now  made  up  to  lUO  c.c,  mixed  with  -10  c,c.  of  sulphuric 
acid,  and  titmted  with  one-twentieth  normnl  potassium  permanganate ; 
]  c.c.  of  this  solution  is  etjual  to  ■0037.''i  gram  of  uric  acid. 

Fiiin  mid  Schafitr  have  modified  Hopkins's  method  as  follows :  To 
300  c.c.  of  the  urine  are  added  70  c.c.  of  a  solution  containing  500  griiras 
c^  ammonium  Hulphatc,  .''i  grams  of  nmuiiim  m'eUtte,  and  60  c.c  of  10  per 
cent  acetic  acid  in  the  litre;  6vo  minuttts  later  the  mixture  is  filtered, 
and  to  125  c.c.  of  the  filtrate  (  -  100  c.c.  urine)  are  added  5  c.c.  of 
strong  ammonia  solution.  The  mixture  is  filtered  twenty-four  houi-s  later, 
and  the  precipitate  is  washed  on  the  tilter  paper  with  ammonium  mlphjitc 
solution  until  the  ntnnings  «*  chlorine-free.  The  prei:ipitale  is  then 
washetl  out  into  a  lliisk  with  100  c^c  of  water,  15  i-.c.  of  c<u)centrate<l 
sulphuric  acid   aie  adiled,  and   the  solution  is  titrated  at  60" - G3'   C. 

with   ^  potassium  permanganate  solution,  1   c.c  of  which  currespotnU 

to  Sw."!  mgrma.  of  uric  acid.  A  correction  of  :i  mgnmi.  of  uric  acid  is 
added  for  each  100  c.c.  of  urine,  to  allow  for  the  solubility  of  the 
ammonium  tu-ate. 

Uraif^. — As  mentioned  above,  tunc  acid  is  normally  excreted  in  the 
form  of  a  quadriuratc,  the  bases  lieing  sottium,  jjotassium,  calcium,  iind 
magneeiiun.  In  health  the  (|undriurai«s  remain  soluble,  even  when  the 
luine  cools ;  but  if  the  ciiuntity  nf  urine  lie  diminished^  as  the  result  of 
sweating,  for  example,  then  the  urates  are  only  soluble  in  the  warm  fluid, 
and  in  the  cool  become  deposited  in  the  well-known  brownish  red  amor- 
phuiu)  form.  This  in  time  is  decomposed,  and.  provided  the  nrine  is  not 
allowed  to  decompose,  depfisits  oryslallinc  uric  acid.  The  df^composition 
of  the  quadnnrate  into  biurate  ami  uric  acid  is  readily  etfocteil  by  distilled 
wat«r;  so  that  in  oHer  to  collect  the  <|uadriunLte  deposit  it  must  be 
washed  and  filtered  with  alcohol  and  not  with  water.  Urates  are 
abundant  in  febrili:  uniieK,  and  more  (•.^jieciidly  Lowunis  the  end  of  a 
febrile  illness.      They  ant  aUo  inL-reasod  in  dyiipepfcia  and   other  diseases 


of  the  stonmcb,  aiid  in  portal  cirrhosis  of  the  liver.  Urates  u«  iln 
aliiiiidiint  in  Llie  (U'tiHt;  h igh-cutoureil  iinne.-*  excreted  in  atae*  of  vowtu 
i;4)iigufa'ti(in  due  to  [li8oa'«e>i  of  the.  hi-itrt  and  lungH.  Occafliutmlly  Hit 
urates  arc  prc&ont  iii  tho  urine-  in  a  cryaUklUiie  fornix  more  eepeciAlty 
the  acid  sodium  and  ammomtim  urate ;  the  latter  especially  is  ipi 
to  foi-tu  crystals  with  9piny  processes  which,  in  tho  case  of  children,  nujr 
caiiBo  cccistdomMe  irritation  in  the  urinary  tmct,  and  even  in  the  lU'cthn; 
and  Uiis  may  lead  to  thd  temporary  Buppred^ion  of  urine. 

In  all  deiiao  high-coloured  urine  the  rii<k  of  mlataking  the  redaotwo 
of  copj>er  produced  by  urates  for  the  etfecta  of  sugar  must  l«  kepi  lu 
mind.  Ah  a  rule,  urates  re4^{uiro  longer  boiling  to  reduce  the  copper,  ami 
they  tend  to  priHluce  a.  yelluwish-green  t1e)K)sit  rather  than  the  brick-nd 
de^XMit  seen  with  sugar.  I£eli;incti  tihonlfl  l»u  pLiced  in  donbthd  cneea  m 
the  presence  of  anme  other  sujtai-  test,  such  as  the  forraeutatinn  te«t  an^ 
the  phenyl-hvdniKmp  test.  Othi^r  nitrogenous  conntituenta  of  the  uriw, 
such  ail  xanthine,  hyiHjxiuithiiie,  uru  not  uf  sufKcient  elinical  iaiportuice 
to  ho  considereil  here. 

Creiiiiitinc,  after  urea,  is  the  most  ahundant  nitrogenous  conslitoent 
or  the  urine,  being  present  in  amount  of  from  1  to  2  grams  daily  -.  bol, 
OH  ite  solulMlity  is  so  great,  it  is  n  body  of  little  interest  to  the  clioidu; 
thus,  although  there  is  twice  as  much  ureatinino  exorotod  as  theiv  ia  one 
acid,  yet  the  latter  lit  of  far  greater  importance.  The  creatinine  of  tb^ 
urine  i«  p:vrtly  endogenous  or  derived  from  the  tissues,  mainly  if  not 
entirely  (Spriggs)  from  the  crejitino  of  mnscles,  and  partly  exogenous  or 
from  meat  in  fooi^l.  In  fever  the  output  of  crentininc  is  increased,  but  to 
a  mneh  loss  extent  than  that  of  uric  acid  (Leathes).  Creatine,  which  i» 
not  present  in  normal  urine,  has  been  found  in  considemble  quantities  in 
the  urine  of  patients  with  carcinoma  of  liver  (Mellanby).  Tlic  mnki 
iiaportiiiice  of  creatinine  is  that  it  reduces  copper  like  sugar,  and  h<-ncc 
cK'LMusiimally,  iti»  prcsenw  in  the  urine  in  unusual  quuntitv  may  l* 
niisUiknn  for  Irares  oi  sugar.  Creatinine  and  urates  Iwtween  them 
arcomil  for  a  large  part  uf  the  reducing  action  of  normal  urine.  The 
mistake  of  confoimding  creatinine  and  sugar  may  be  avoided,  either  by 
precipitating  the  creatinine  by  mercurit-  chloride,  or  by  testing  for  nigar 
by  tht'  furuK'n  Lilt  ion  tcsL 

I.rui-mf  ami  T^rositir. — Tht-se  IjiMllefl,  formed  nonnally  In  the  a)imentar\' 
caniU,  are  ocoisional  constituents  of  the  urine,  inoi-e  especially  in  arulr 
yelloir  atrophy  of  the  liver  (p.  1*J6),  and  in  pboephonu  poisoiuo^ 
Leucine  and  tyrosine  have  aUo  been  found  in  the  urine,  in  small  quantitio^ 
in  cases  of  hepatic  cirrhosis.  It  is  to  be  remomtiered  that  in  this  disease 
widespread  degenerative  changes  occur  in  the  liver-cells,  giving  rise  to  ■ 
condition  sometimes  spoken  of  as  secondary  yellow  atrophy  ;  facmre  thr 
prt'sence  of  leucine  and  tyrosine  in  the  tirino  is  of  interest  in  the  |)albo|i>^ 
Iwth  of  this  malady  and  of  acute  yellow  ati-ophj".  When  those  fKKlitfs  are 
present  the  aniomnt  of  urea  is  genersllj'  much  below  the  normal,  and  in 
acute  yellow  atrophy  it  may  even  be  absent, 

TyixMiuc  occurs  both  as  crystals  and  also  dissolved  in  the  mina;  tht 
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crystaU  are  nsunlly  of  a  greenUh  colour,  ami  are  (Wpositixl  in  the  form 
of  sheaves  and  rosettCB.  Leucine,  on  the  other  hnml,  is  iiBtialty  fouud  in 
crysuUUne  globnUr  masses.  Cryfiials  of  calcic  ])liospliate,  of  soiiic 
phosphate,  and  of  the  lime  and  maguesium  salu  of  fatty  acids,  are  some- 
%xmv9  foiutd  ID  the  urine  id  lh«  form  of  ghe^Lves  and  roeeties,  aiid  may 
iw  miflUikeii  for  tyrosine ;  but  in  the  case  of  the  phoBphatt'3  the  individiml 
tieedlu-like  crystalK  nr«  Tinwder,  and  they  ;ir«  usuiilly  colunrlt;**,  Ridinnre, 
however,  should  not  l>e  placed  oti  tlie  crystal  line  appeitraiice  ajune,  but 
•ome  tests  characteristic  of  lyrosino  should  also  be  etuployiKl. 

Testa  for  Tyroaino. — The  best  known  of  these  aro  Piria's  and  Hoff- 
mann's rcHctions.  Tyrosinu  when  heated  with  Millon's  I'cagent  yields  a 
brilliHiit  crimson  oolour  (lloll'mann's  reaction). 

Tyrosine,  if  treatetl  with  concentrated  aitlphiiric  acid  and  wai-med 

ily,  tunis  pink.     The  mixture  is  allowed  to  stand,  diluted  «-iih  water, 

nued  with  barium  or  calcium  carbonate,  and  tiltercd  while  hot.  On 
the  addition  of  dilute  perchloride  of  iron  free  from  acid,  the  tiltmte  yields 
A  violet  colour  (I*iria"a  reaction). 

Leucine  is  not  readily  recognised  by  chemical  tests  unless  a  consider- 
able quantity  of  the  pure  su^wliuice  is  available,  hence  in  tlie  urine  its 
presence  is  to  lie  detectetl  by  its  microscopic  characters. 

In  cases  in  which  leucine  ami  tynjsine  are  fouml  in  the  urine,  lactic 
acid  may  also  be  present.  This  is  true  of  the  urine  of  phoapboms 
poisoning,  and  al«o  in  cases  of  acute  yellow  atrophy  of  the  liver.  The 
excretion  of  lactic  acid  in  the  urine,  aasociated  with  the  diminished 
excretion  of  the  normal  nitrogenous  extractivefi  in  thene  eonditinns, 
resembles  thn  condition  bniii^^ht  about  expei-i mentally  by  the  removal  iif 
the  liver  in  birds ;  miico  after  this  opei-ation  the  nitrogenous  extractives 
in  thaurine  fall  to  a  very  small  amount,  and  lactic  acid  and  ammonia 
are  excreted. 

Salts. — .'<Hlp}wlr.-^. — Twn  grams  of  sulphiu-ie  acid  a  day  are  excreted  in 
noi-Timl  urine,  .md  the  bulk  of  it  is  excreted  in  combination  with  inorganic 
bases,  such  as  sodium,  potassium,  magnesium.  Some  of  it>  however,  is 
excreted  in  the  form  uf  a  douhle  salt,  one  of  these  bastes  being  usually 
|]otasb  in  combination  with  certain  aromatic  bodies,  such  as  phenol,  cre«ol, 
indole,  or  skatole  ;  these  form  the  well-known  aromatic  sulphates  or 
potasainm  salts  of  phenyl-sulphuric  iicid. 

A  amall  (|uantity  of  sulphur  is  also  excreted  in  combination  with 
amides,  forming  bodies  of  the  tanrin  {amido-ethyl-»ulphonic  acid)  class. 
Cystin  (dithicMliamiclo-di lactic  ^tcid)  is  another  example  uf  these  bodies. 
The  amount  uf  sulphur  so  eliminuteil  is  vury  small.  Tho  exilphatea 
excreted  as  inorganii:  and  as  aromatic  sulphates  are  derived  in  part  from 
the  food  and  in  part  from  the  metabolism  of  the  tts.'«nc  proteins ;  and 
their  miiin  clinical  interest  Hes  in  the  relation  between  tho  mnounU  of 
the  antmalic  ami  the  U>is\  etdphates.  Xornudly,  the  proportion  existing 
betw*-en  tlie  aromatic  and  simple  Hulphatoa  is  approximately  one  part  of 
the  former  to  twelve  to  twenty  parts  of  the  oridinary  stdpbates.  Tho 
aroiDfttic  sulphates  are  derived  mainly  from  the  decompoaition  of  protein 


mabtcr,  and  krn;ely  from  derompo«ition  and  putrefaction  in  the  tntestiBS. 
tleocc  the  amount  of  arontatic  sulphates  excreted  is  considerably  m- 
creased  in  inteatinitl  and  abdominal  disoMea  Msociated  with  retention  and 
piitrefnctiori  of  the  intestinal  contents ;  as,  for  exnmple,  in  int»tinal 
obstruction,  and  in  peritonitis.  In  enieric  fever  they  *re  uid  nm  to  bt 
increased.  They  are  increased  iu  cases  in  which  putrid  decompositim  d 
protein  matter  arises,  as  in  putrid  empyema,  pulmonary  gangretn,  tad 
the  like.  In  fiwt  they  are  neresRarily  inereasw]  in  cnacs  of  thf  Wwl 
which  liutd  Ui  indicunurift,  iiiiismuch  ak  indign  is  present  in  the  urine  ai 
an  iiidoxyl  sulphate.  Ammatic  sulphates  are  also  greatly  incnsu«l  in 
amount  in  cases  of  poisoning  by  carbolic  acid 

Cftniin  iimi  C't/siiHarin. — This  Rulphnr-rontnining  IkmIv  is  occwnoniJ]} 
present  in  tho  nriiio,  and  it  may  oveti  give  riso  to  the  formation  of  calnih 
It  crysiallifiiis  in  flat  colourless  hexagonal  plate-Iiko  tallies,  insolulile  in 
water,  alcohol,  ether,  or  acetic  acid,  but  freely  soluble  in  ammonia  sod 
rainoi-al  acids,  and  ao  dift'ering  from  uric  acid.  Cystin  bums  with  s 
bluish-gi*cen  flame  on  platinum  foil,  without  flrst  melting.  If  the  en'sUb 
are  bolle/l  with  caustic  potttsh  and  oxide  of  lead,  sulphide  of  lend  is  (omiMi. 
Similarly,  if  heated  with  caustic  pot-ish  on  a  silver  dish  or  silver  coin,  ■ 
black  mark  is  left  on  the  silver  from  the  formation  of  sulphide  of  silver. 
Two  isomeric  forms  of  cyatin  are  know^l  (Neubcn;  and  Mayer),  one  derived 
from  the  decomposition  of  proteins,  particularly  honi  or  hair,  the  Otbff 
being  the  isomer  that  forms  most  cystin  calculi. 

The  main  interest  of  cystinuria  isthat,likealkaptAmRia,it  is  a  "chemical 
malformation  "  of  tho  body  (Garrod).  It  is  a  hcreditarj'  and  family  diseases. 
largely  independent  of  diet,  and  appears  to  be  due  to  an  abuonnalicy  in 
the  amino-acid  metalHilism.  The  tisauea  of  the  cystinuric  pntionl  are 
uniihle  U)  rnmplete  the  nxitlation  of  the  cvAtin  normally  formed  tin  th« 
breaking  down  of  protein  ;  and  many  of  these  patients  almi  shew  con- 
stantly or  intemiictently  a  similar  inability  to  oxidise  other  amino-neidi 
normally  formed  in  the  disintegration  of  protein,  such  as  leucine,  tyrosine, 
.'is{Kirtic.  acid,  lysine,  or  ar^inino,  when  these  bodies  are  afldcil  to  their  food 
t'niike  alkaptonuria,  cystinuria  is  of  iniportiuice  in  that  it  gives  rise  tnthe 
formation  of  calculi  in  the  bladder  and  kidney. 

rh'Xif  hales. — Two  to  six  grams  of  phosphoric  acid  are  excreted  daily  id 
the  form  of  mixed  phoKphate)^  of  i}Ot[ia»ium,  sodium,  lime,  and  tnagneshiin ; 
and  tho  acidity  of  tho  urine  is  dependent  mainly  upon  the  presence  tut 
acid  sodiiuii  phosphate.  A  large  <[uantity  (two-thirds  to  three-4)uart«ni)  of 
the  phosphoric  acid  excreted  is  united  with  potassium  and  sodium,  and. 
whether  the  wilt«  formed  be  acid,  neutral,  or  basic,  they  are  soluble  in  the 
urine,  and  hence  are  not  seen  as  urinarv  deposits. 

Earthy  phosphates  of  lime  and  mngiiesJum  are  only  soluble  in  neid 
urine,  hence  tho  neutral  and  haitic  phosphates  of  lime  and  magQestats 
tend  to  be  deposited  in  faintly  acid,  neutral,  and  alkaline  urinee.  In 
urines  alkaline  with  ammonia,  aramonio-magnesic  phosphate  is  fonoed 
whirh  is  al-io  insoluble!.  Ammonio-magiiesir  phosphate  has  been  found 
deptwited   from  urines  still  faintly  iicid.     Tliu    phosphate^)  are  derived 
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largely  from  the  food,  portly  from  the  tissues.  The  amount  of  phoiB]ifaat«!i 
in  the  urine  is  largely  increased  after  me«U»  and  then,  owing  to  the 
diminished  acidity  or  even  po>»itive  alkalinity  of  the  urine,  it  is  not 
uncommon  for  some  precipiUUion  to  orcitr  ;  the  amount  of  deposit^  how- 
ever, ift  no  indi:x  to  thu  amimnt  of  phnsphjitic  nmteriiii  present  in  the 
nrine,  inasmuch  as  its  doposition  depends  simply  on  tho  reaction.  In  all 
cases,  if  the  amount  excreted  i»  to  be  determined,  reliance  must  l>e 
placed  on  qtmntitatLve  metluM^K  of  <>jtliniHtion,  iind  not  on  the  lunourit  of 
dejiofiit.  To  ihii  uliniciun  thu  inuiii  intenu;t  1t08  mthur  in  thu  deposit  of 
earthy  and  of  triple  phospliat^g  than  in  the  total  amount  of  phosphates 
excreted  1  for  the  latter  depends  very  largely  on  the  quantity  and  nature 
of  the  food. 

Physiologicid  phosphatiiria  occura  when  the  diet  is  rich  in  alkaline 
carlKinaC«R,  or  in  salts  of  vegetable  acids  that  are  oxidised  to  carlioiiates 
in  the  body ;  it  alao  folIoTrs  a  meal  rich  in  protein,  tn  consequence  of  the 
abundant  socrction  of  hydi-ochloric  acid  by  the  siomach  diuing  digestion. 
No  tmstwonhy  quantitative  exp?riracnt«  appear  to  have  been  made  upon 
patients  with  the  so-t^ialled  nenons  phosphaturi:i ;  it-  is  pnRsible  that  in 
these  cHAe-s  too,  the  cntidition  depends  rather  upon  an  aiiaciduria,  and  tho 
secretion  of  an  abnormally  alkaline  urine.  In  certain  cases  of  juvenile 
phospbaturia,  however,  it  is  certain  that  tho  condition  is  due.  to  an 
increase  in  the  amount  of  urinary  calcium  and  a  oorrca|H]nding  dccreasH 
in  lliB  faecal  calcium  (firwitlwier),  the  nriiury  excretion  of-  tho  other  (ialt«, 
nitrogen,  and  phosphoric  acid  itself,  remaining  normal.  It  has  been 
suggested,  bm  not  pmren,  that  this  form  of  phoephaturia  depends  upon 
nn  inflammation  of  tbf>  intesttiml  mucMa  that,  prevents  it  from  sptr&ting 
ciUciura  ti>  the  normal  extent  (Albu  ajul  N'uuberg) ;  the  Lruatnient  con- 
sists in  giving  a  diet  poor  in  calcium  salts. 

In  febrile  disease  the  quantity  of  phosphates  excreted  ia  at  first 
diminished ;  later  it  is  increased.  It  is  held  that  in  cert^n  states  of 
Qcumstbcnia  tho  qitanliiy  is  incroascd  ;  aud  the  name  of  phDfl[>hatic 
diabetea  has  been  given  to  a  condition  in  which,  ulniig  with  geneial 
malaise  and  various  neurasthenic  symptoms,  large  quantities  of  urine, 
containing  an  exce^  of  phosphates,  are  excreted  [vidt  Vol.  III.  p.  228). 

On  heating  urine  faintly  acid,  neutral,  or  alkaline,  a  cloudy  deposit  of 
earthy  phosphates  is  produced  :  or,  if  the  Hquid  previously  contjiined  a 
deposit  of  phnsph.ite8,  this  is  increa«er|.  If  the  liquid  is  not  actually 
raised  to  the  boiling-point,  tho  deposit  will  refliRsolve  on  cooling  ;  but  if 
it  be  boiled,  tho  deposit  Sr  permanent.  If  the  boiling  bo  done  in  a  seale^I 
tul>e,  the  prc'jipitat*;  can  bo  produced  and  dis.'iolved  sevenil  (imei*  in 
succeaaioii.  Theru  are  Huveral  jHis^ible  explanations  uf  this:  {n)  That 
the  boiling  drives  off  the  carbonic  acid  by  whit-h  the  phosphates  were 
kept  in  solution  ;  (^)  that  the  boiling  causes  a  decomposition  to  ensue  of 
such  a  character  that  two  molecules  of  dicalcic  photiphate  and  one  of 
monocalcic  phosphate  undergo  an  iitteraclion,  wliich  loiula  tu  the  formaUon 
of  one  molecule  of  triple  and  one  molecule  of  diculcic  phosphuti-,  the 
former  of  which,  being  far  less  soluble,  is  precipitated ;  (r)  it  has  also 
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hoen  Higgosted  tliat  an  Iwiling,  anffidont  urea  is  dccompoeed  into  aoi- 
iitoniitm  carbomtte  to  render  the  urine  suSicientty  alkaline  to  eaiue  Um 
precipitatioD  of  pbosphutes.     It  is  improbable  thai  the  precipi 
siraply  (lopenUeiii  un  iLt-  lower  solubility  of  ceitain  phoapbatic 
bot  uriiio  than  in  cold  :  aiid  it  is  moro  liltely  tbut  u  dccompositioo  of  tbi 
nature  described  above  oiisuea.      The  doposition  of  phosphates  in 
urine  depends  partly  upon  'the  amount  present,  but  largely  upon 
degree  of  acidity  of  the  urine.     The  deposition  of  earthy  fhtjepi 
— for  exnmplt',  the  tncolcic — is  associated  with  im  alkaline  action  dae 
fixeil  idkjili.      This  de^HKiit  is  amorphous,  and  is  often  foen  aft«r  mttk 
Occasionally  stellar  phosphate — that  is,  dicalcic   phosphate — is   thravn 
down  when  the  acidity  of  the  urine  is  diminished ;  but  it  iisually  ocair> 
in  urine  stiU  faintly  acid,  it  is  rarely  seen  in  neutral  or  alkaline  urincv 
The  crystals  are  frequently  arranged   in  stars  and  nieeltus,  or  in  iilieaf- 
like   bundles,  thus  ofTering  a  diittant   resemblance  to  tyroeine  cryataU. 
This  deposit  is  rarely  seen  in  healthy  urino ;  it  occuit,  however,  in  ibe 
uriuc  of  diabetes  and  of  other  maladies,  such  as  caoccr,  which  prod 
grave  disturbance  of  nutrition.      In  urinet^  alkaline  from  volalile  alka 
deposit  of  triple  phosphate  (ommonio-magnosic  plioAphate)  is  commfpn , 
and  this  crystalline  deposit  frequently  leads  to  the  formation  of  a  calc 
enclosing  most  usually  a  nucleus  of  uric  acid  or  of  oxalate  of  calcium  il 
h&s  been  formed  in  the  kidney  and  i>aa»od  on  to  the  bladder.     This  tri 
phosphate  ie  also  prone  to  encrust  the  surface  of  vesical  growths  :  and  it 
tends  to  be  deposited  whenever  there  is  cystitis:  the  amorphous  cie|)OMt 
of   tricalcic   phosphate,   on   the  other  hand,  onring  to  it«   amorphous 
character,  rarely  forms  calculi. 

L'hlaridea. — Although  these  salts  play  an  important  port  in  ibe 
economy,  and  are  excreted  in  the  urine  in  abundance — 10  to  15  gmnw 
being  the  amoiuit  of  the  tlaily  excretion  of  sodium  chloride — the  varia- 
tions in  the  amount  of  chlondes  excreted  are  not  of  any  great  clinical 
importance,  except  in  so  far  as  the  retention  of  chlorides  may  affect  the 
production  of  dropsy,  in  renal  and  cardiac  diseases  (4S)  (ritlr  also  p.  S33)i 
They  di'pond  liirgL-ly  U|Kin  the  amount  of  chlorides  in  tlu-  fiKHl,  Tfae 
princip'd  |>atnt  is  tliat  the  chlondes  are  diminished  during  the  height  of  the 
pyrexia  of  febrile  diseases;  and  more  especially  in  pneumonia,  in  which, 
during  the  duration  of  the  fever,  the}'  may  almost  disapiwar  from  the  urine 
to  reappear  again  at  dL>fcrvesceneu  and  during  recovery.  The  amount 
present  docs  iioL  alTord  any  valiuible  indic-atioli  as  regards  diagnnftis  or 
prognosis  of  febrile  suites.  Although  it  is  in  jineumonia  es]>eci;dly  ttuit  the 
chlorides  undergo  this  great  diminution,  the  same  phenomenon  is  seen 
to  a  lesB  extent  in  other  febrile  discji^es,  and  more  especially  when  the 
fever  is  high,  as  in  tonsillitis,  for  instance,  so  that  the  diminished  excre- 
tion is  dependent  rather  on  the  j^'ierftl  febrile  procftRs  than  on  the 
particular  incidence  of  it  oti  the  lung.  To  determine  roughly  the  amount 
of  chlorides  present  in  the  urino  it  is  sufticiont  to  acidulate  the  urine 
with  nitric  acid,  to  add  a  few  drops  of  nitnite  of  ulver,  and  to  compare 
the  preeipitato  obtaincrl  with  tlie  amount  obtained  hy  a  similar  procedure 


viih  Dornmi  urine.  If  iievcssur^',  thtj  precipitate  of  clilorid'O  of  silver  may 
be  collected  and  weighed  in  iho  usual  manner  employed  in  quaiiUtativR 
det«niu  nations. 

Orahtr-'i. — About  10  milligriims  of  oxalic  acid  are  exacted  daily  in 
the  nonnal  urine  in  the  form  of  a  salt  kept  in  solution  by  the  acid  piios- 
ptiatti  of  sodium  normally  prescnL  Oxalnteii  are  dopositcd  in  llie  iirinti 
in  t^e  form  of  oxalate  of  caloium^  which  tends  to  ciysialliju;  either  in  octa- 
hedra,  or  as  dtunb-betls  or  ovoida.  The  crystals  are  visible  to  the  luiked 
eye  jui  brilliant  points,  and  usually  crystallise  like  uric  acid  on  any 
irrcj^darities,  such  as  scAtches,  on  the  glass  vessels  in  which,  the  urine  is 
contain^].  Urine  depositing  oxalate  of  lime  is  usmdly  Jicid,  rarely 
neutral.  The  dumb-bell  form  of  crystals  deposited  is  perhaps  dun  lo  the 
disturtmnce  of  the  form  of  crystallisation  by  mucin  and  other  colloids 
present.  A  scanty  dejKwit  ia  not  unuanal  in  health,  and  more  especi.-dly 
after  certain  articles  <if  diet,  such  as  rhuWrb  nnd  other  vegetables.  A 
persiatent  deposit,  however,  \f.  patholo^cal,  altlioii^h  it  is  not  clefu'  upon 
what  this  oxalaria  depends.  The  namo  oxaluria  oujjht,  of  course,  to  be 
restricted  to  an  iucrcJise  of  the  excretion  of  oxalic  acid,  and  not  simply 
tA  it^  deposition.  h\  many  cascn  the  increa.sed  cxci*etion  or  dcptsitlon  of 
oxalic  acid  may  leul  to  tho  formation  of  an  oxidate  of  lime  calculns, 
without  the  production  of  any  other  symptoms  except  those  due  to  the 
stone.  In  other  cases  the  persistent  excretion  of  these  insoluble  oxalates 
is  accompanies]  by  a  series  of  8ymi>iams  of  a  dyspeptic  character,  together 
with  some  mental  dcpi-essiou,  neurasthenia,  or  oven  actual  hypochondriasis, 
and  it  is  not  cleai-  whether  there  is  Juiy  definite  cause  of  associatimi 
between  the  two  set«  of  phenomena,  although  mimy  observers  regard 
the  dyspeptic,  nervous,  neurasthenic  symptoms  as  primarily  due  to  the 
oxftluria.  The  bulk  of  the  oxalic  acid  excreted  in  the  urine  is  derivwl 
from  the  food,  but  it  is  possible  that  trticc.s  are  formed  by  the  metabolism 
of  the  tissues,  since  oxalates  do  not  entirely  disappear  dnriiig  KturvatioiL 
Tt«  production  in  the  body  is  favoured  by  the  absence  of  free  hydro- 
chloric acid  from  the  gastric  juice  and  by  tho  presence  of  inciea8e<l 
intestinal  fermcnt^ition. 

Albuminuria. — The  name  aUmminima  is  generally  Uiken  to  signify 
the  presence  of  protein  matter  in  the  urine.  Tho  proteins  met  with 
in  the  urine  are  ecrura  albumin,  senim  globulin,  albumoae,  peptone, 
fibrin,  nucleo-idbumin,  and  perhaps  occasionally  a  caaein-Iikc  body,  and, 
if  blood  or  MikmI  jHgment  be  present,  haem4>glo)iiii-'  In  licjdth  the 
urine  is  free  fmni  any  large  iiivmtily  of  pi^itfin  matter,  although  in 
a  Urge  but  variable  number  of  persons  apparently  healthy  the  urine  is 
found  to  contain  protein  matter  in  small  i^uantities.  To  this  condition 
the  iiasa9  oi  phtfmloyical  iiibHmUiuiiif  has  been  applied.  This  albuminuria 
is,  in  some  of  the  cases,  always  present :  in  others  it  ap[)ear8  only  under 
oeriain  conditions,  as,  for  instance,  on  6rst  rising  in  the  morning,  aft*^  a 
cold  bath,  or  after  meals,  and  more  especially  after  severe  exercise.  Some 
of  these  varieties  have  received  special  names ;  such  as  intermittent 
albuminuria,   dietetic    albuminuric,   postural    and    cyclic    albuminuria. 
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Cjrthostatic  Hlbuminuriii  (li»api»«Rring  when  tlie  patient    lies   dnvn 
been  attributofl   to  almonnAU}'  low  hlood-presBiirp  by  VAel  and  b\'  Loettj 
it  has  been  sliewn  that  the  renal  functtonft  may  bo  unimpured  in 
cuses,  and  th»t  lh«  albuniiniiriH  rany  be  connected,  in  aome  insbmon^ 
with  a  (limiiiution  in  tho  coHgulabilitv  of  tlia  blixid,  ami  niay  he  maile  to 
<lisappenr  by  the  adminiatration  of  calcium  aalt«  (A.  E.  Wright  and  Rok^ 

Albuminnria  is  either  "physiological "  or  pathological ;  by  the  k 
it  is  iiudcr^tooJ  that  in  nppareiitiy  healthy  persons  ulbiimin — osnall 
til  BDiaM  i|uautily— is  found  in  the  urine  ;  sometimea  bo  little  that  |j 
requiroa  speciul  tests,  such  as  picric  acid,  to  reveal  it ;  at  other  lii 
it  is  in  sufficieDt  (|iiautlty  to  yield  a  diittinct  precipitate  M'ith  the 
test  or  with  cold  nitric  luiid.  In  these  cases  it  is  important  to  oxclwis 
what  may  be  odled  accidcntiil  albnniinnna — cases,  that  is,  in  which  tht 
urine  iLseU,  nriiL^inally  free  from  .'dbuniin,  has  hvren  conlAminated  by  Mnoe 
albuminous  imjiuriiy  ;  as  in  gonorrhoea,  TKginitifl,  and  Beniinal  disc-bar^ 

Probably  in  no  case  of  so-called  physiolopicil  albuminuria  is  the 
quantity  w  lai-ge  lis  to  aniotint  to  one-third  or  even  one-fourth  ci  tbs 
urine.  TIiIk  albnminuriii  in  the  ap|«ircntly  bealtliy  is  not  necosnrily 
eontiiumiis.  It  may  bo  soon  only  aftar  meals,  and  more  Rnpecially 
after  breakfast,  or  on  Hrst  rising  in  the  morning,  or  after  serere 
exercise,  it  is  supposed  in  many  cases  to  dei}end  upon  a  rucular  dii- 
turbtuice  in  thu  hidncy,  Iniding  to  temporary  venous  congestion ;  and  in 
the  dioletic  cases  it  haa  >pccn  thought  that  digestive  prr>duct«,  such  as 
albumosos,  might  be  fomicd,  either  in  greater  abundance  tluin  tutital,  nr 
else  of  ftbnonual  ((uality,  find,  alisorbed  as  such,  lie  sulnsetiucntly  fxereKil 
by  the  kidney.  It  is  extremely  doubtful,  however,  whether  all  snch 
cases  of  albuminuria  should  )>e  called  "physiological."  It  is  quite  poaiible 
that,  in  many  snch  cases,  no  serious  kidney  lesion  is  present,  ncir  yet, 
perhaps,  any  condition  likely  to  eventuate  in  a  serious  kidney  lenon; 
yet,  on  the  other  blind,  nuch  ki<iney!(  cannot  tte  considcret)  (|uite  nomuL 
In  a  considerable  proportion  of  cases  of  "physiological  albuminuria"  thd 
use  of  the  centrifuge  shcw^  that  the  urine  contains  definite  formed 
elements,  sucli  as  white  blnod  -  corpuscles,  cneta,  sperrantozow  and  so 
forth.  In  other  words,  the  presence  of  casts  in  small  amount  is  not 
restricted  to  "pathological  albuminuria."  An  im|)oriant  form  of 
physiological  or  functional  aUniminuria  is  that  seen  after  severe  exercise. 
A  large  proportion  of  athletes  in  vigoniUB  hc»IUi  and  in  training  shew 
tho  prosenct'  of  a  cnnHideralile  ipmnlity  of  albumin  in  the  urine  after 
a  severe  race,  especially  running  races  and  rowing  (Collier).  This 
albuminuria  is  transitory,  and  cannot  be  regarded  as  indicative  of  the 
presence  of  any  renat  lesion.  In  the  piwtnral  form  the  albuminuria 
disapfteai-s  so  Intig  as  the  rueiunlMint  |Misture  is  maintained,  and,  what 
is  more  rcniiirkablu,  disappears  in  the  later  hours  of  the  <lay,  notwith- 
standing the  maititenancQ  of  the  erect  i>osttu'e.  It  must  be  remembered  ' 
thjit  in  renal  cirrhosis  the  urine  may  contain  only  traces  of  albumin  ; 
and  the  i>u8sibility  of  the  presence  of  this  insidious  disease  in  som«  cam* 
of  BO-calletl  functional  albuminuria  must  bo  kept  in  ^lew. 


FutJiotogiail  Aibvminuria. — Alliiiniiiiiiriu  iniiy  he  due  to  disooso  of 
Mjy  part  of  the  urinai-y  tract,  such  nt^  pVflitis  or  vcsicnl  diReasc  :  but  in 
these  cases,  to  speak  strictly,  the  albuminuria  is  factitious  and  is  due  to 
itdmixture  with  albumin  after  the  urine  ba»  left  the  kidney.  When 
the  alltuminuria  is  of  raiial  origin,  tbo  alhtimin  transudes  into  the  urine, 
owing  to  some  deOnite  lesion,  temporary  or  permnnciit,  of  the  kidney 
epithelium.  Sometimex  the  kidney  lesion  is  primary,  at  other  times  it  is 
secondarily  induced  by  the  ingestion  or  pividuction  of  toxic  and  irritat- 
ing mihstances  in  other  parts  of  the  borly.  At  other  times,  nj^in,  the 
changes  in  the  kidney  are  dejiendent  upon  other  seeondnry  disturlmnces ; 
thus  thi'  fnllinving  cnuAftn  of  alhumimiria  may  ho  rei;ngniBfil :— («)  Con- 
gestion of  the  renal  vexselfi,  active  or  piuwive.  (fc)  Toxic  or  febrile  abumin- 
una.  (f)  The  albuminuria  of  organic  renal  diseue,  such  as  acute 
nephritis,  chronic  Kright's  tlii^ease. 

(u)  Active  Congest.ion. — Tlie  loss  of  albumin  in  this  condition  is 
usually  not  large,  as  the  quantity  of  urine  secreted  is  small  and  often 
blood-stained.  It  is  diHicnk  to  distitiguish  the  albuminuria  of  active 
congestion  from  that  due  to  toxic  aji^nts,  as  in  many  cases  poisons,  such 
as  turpentint)  and  cauUiaridos,  pRKluce  extreme  congestion.  The  albumin- 
uria of  acute  Bright'g  diseaj^c  is  iisiially  quoted  as  on  iu^Cance  of  this  form 
of  albuminuria. 

Passive  congestion  is  a  frequent  cause  of  alhumiruria,  more  especially 
in  heart  and  lung  diseawjs,  and  as  the  result  of  various  abdominal  diseases 
Icoiling  to  pressure  on  the  renal  veinn  or  vena  cava.  Passive  congestion 
causes  a  considerable  diminution  in  the  quantity  of  urine  excreted,  and 
this  may  contain  blood  and  blood  casts.  In  case»  of  pressure  on  the  renal 
veins  from  abdominal  diseases  the  percentage  amount  of  albumin  present 
may  bo  largo,  but  in  cardiiic  and  pidmonary  cases  the  quantity  is  usually 
small.  From  the  mere  amount  of  albumin,  ho^vever,  no  conrlnsion  can 
be  draim  ns  to  whether  the  albnminuria  be  due  In  fiaKtiivf>  cnngextion  or 
to  nephritiA.  It  may  he  large  in  the  former  and  small  in  the  tatter,  or 
conversely.  Blood  may  be  present  in  either  case,  Thp  question  is  best 
answered  by  the  rbaructei-  of  the  caste  prtraenl,  lii  jvaasivu  ccmgifHtion 
})hH)d-cuHtA  luid  hyaline  cswIa  are  nccaBinnally  found;  in  nephritis,  on 
the  other  hand,  caj«t«  etmUiiiiing  ftefinite  renal  elements  are  found. 

(h)  Febrile  or  Toxic  Albuminuria, — Thia  is  dependent,  in  all  probability, 
on  the  excretion  by  the  kidney  of  toxins  pnxluced  by  the  organinms  causing 
the  diseime.  Tliese  toxins  upjiareutly  lejid  to  changes  in  the  renal  epithelium, 
glimierulur  and  tubal,  anil  thus  nllow  the  proteins  of  tht;  blood- plasm.'i  to 
pass  out.  In  this  way  the  febrile  albuminuria  resembles  the  albuminuria 
produced  experimentally  by  the  injection  of  egg-albumin,  albumoses,  or 
peptones.  The  protein  matter  found  in  the  urine  subsequent  to  this  pro- 
codure  is  not  only  the  albumoso  or  other  protein  injected,  but  also 
the  protein  matter  of  the  blood-plasma;  and  the  amount  of  protein 
recoverable  from  the  urine  is  frequently  far  greater  in  amount  th-in  the 
qsiantity  injected.  Thus  the  albumiuurii*  brought  about  by  the  intra- 
venoos  injection  of  theae  protein  gubsUmcfw  re.semblea  the  albuitiinuria 


due  to  sTicb  poisoM  as  cantharides.     On  the  other  hiind,  many  toxii 
prodnoed  in  dbease  apparently  do  not  cause  the  extreme  congestion 
is  seen  with  such  poiitous  us  cuntharidcs.     In   scarlet  fevor  the  uH] 
albuminttria  of  the  disease,  which  is  of  this  nature,  must  be   (urefutl] 
distinguished  from  tbe  Inter  nlbumimma  dependent  upon  nephritis  oft 
pensistenl  aiul  progressive.    The  kidney  Icbion  that  prcxlucaB  the  albc 
una  of  febriLo  diseases,  often  spoken  of  by  French  nritera  m  tnutsit 
nephritis,  is  remarkable,  inaBmuch  aa  this  lesion  genorally  disappears 
pletely,  leaving  the  kiilneys  practic^UIy  healthy.     In  this  res]iect  the  initi 
albumiiiiiria,  or  socalled  foliriht  albtmiinurta,  of  ocartel  fever  is  atrJkin^l] 
dttfereut  from  the  later  albuminuria,  vrhich  is  dejwndent  on  a  prugreeaii 
and  destructive  Ie«ion  in  the  kidney.     In  tbe  great  majority  of  caaei 
change's  producod  tn  tb«  kidney  by  these  toxins  do  not  lead  to  permani 
Bi  i^)u's  diseusc ;  iind  the  albiimitniriiL  of  typhoid,  son-let  fever,  dipfathens^ll 
and  pnoumonia  usually  clears  up  entirely.     Occasionally  in  typhoid  ffverJ 
dipbthen'n,  and  pneumonia,  and  very  frequently  in  scarlet  fever,  tlicre  ifl 
a  further  and  more  severe  lesion  produced  in  the  kidney,  and  the  cast  1 
comes  one  of  acute  or  subacute  nephritis,  with  dropsy  and  tiuppnrssioD 
urine.      Hence   it  is  difficult  to  drnw  a  hard  and  fast  line  between  tbe 
febrile  albuminuria  pruvluceil  by  toxins,  or  the  nejthrUe  pusMffinv  of  the 
French,  and  a  permanent  and   often   prograsaive   lesion  like  Uright's 
diaeaee. 

In   some   febrile   diseases   the  urine,  besides  serving  as  a   channel 
of  excretion  for  toxins,  conLtuns  also  the  organisms  ransing  the  dH 
Thiii  is  not  uncommon,  for  insUnce-,  in  typhoid  fever ;  and  it  is  probabt 
that  in  all  diseases  in  which  the  organisms  circulate  freel}'  in  the  blood- 
stream they  may  ha  detected  in  the  urine. 

In  some  febrile  diseases,  more  especially  in  pneumonia  and  in  eua 
suppuration,  such  as  empyema  and  u^rebrospinal  meningitis,  albumc 
are  prosenl  in  the  urine  in  comparative  abundance,  but  rarely  al<, 
serum  albumin  and  globulin  being  also  present.  The  albnmoAea  are 
formed  in  thu  exiubitiun  produced  at  the  seat  of  tiie  disease,  for  instance 
in  the  solidified  lung  of  pnouuionia,  or  in  the  purulent  exmUtion  of  em- 
pyenia,  they  are  absorbed  by  the  blood  and  are  caii-icd  to  the  hiflney, 
where  they  are  excreted. 

(.•)  Albuminuria  of  Kcnal  Disease. — In  Bright'a  disease  the  albuminuria 
is  due  to  the  damage  and  the  shedding  of  the  renal  i-pithcliuni  in  tbe 
glomeruli  and  tubules.  Some  authors  regai-d  the  change  in  tbe  lurln«y 
structures  as  f>rimar)-  ami  brought  about  either  by  tiucular  changes,  as 
in  Brigfat's  disease  due  to  cold,  or  by  toxic  agencies,  as  in  the  Bright's 
disease  due  to  alcohol,  and  in  the  sequel  of  acute  specific  maladies,  such  as 
scarlet  fever  and  pneumonia.  THheni  look  U{ion  many  forms  of  Bright's 
dist^ase  as  being  due  to  a  iliseuse  cf  thr  blorH],  :uid  hold  that  the  kidneyi 
are  affected  secondarily  Ut  this  blood  chjuigu.  However  this  may  be,  tiie 
immediate  cause  of  the  albuminuria  is  the  anatomical  change  in  the  renal 
epithelium. 

Kveu  in  renal  cirrhosis,  in  which  the  albumimiria  has  been  atti'ibut«d  to 


the  high  blood-presauro,  it  u  more  probably  due,  perliaps,  to  the  accompany- 
inn;  epithelial  lesions ;  for  nlthough  the  main  le«ion  is  in  the  interstitial 
tisBne,  yet  in  this  ilisease  there  iire  bIwilvs  (■i)nHiiioriihle  tubular  and 
glomenilfU'  cluiiigea. 

In  renal  disease  tbe  actual  amount  of  protein  matter  found  in  tlie 
urine  \Tirie8  irithin  very  wide  limits,  being  l«ist  in  renal  cirrhosis  in 
vbich  there  is  sometimes  but  u  trace,  and  rarely  more  than  a  feM' 
grams  ill  the  twenty-four  hours.  On  the  other  huml,  in  sonic  furm» 
of  chronic  Brighi's  disease,  and  in  cerCuin  foi-ms  of  hmbceous  diisi-aHo 
of  the  kidney,  the  amount  may  reach  40  grams  ii  day.  In  acute 
Bright's  disease,  although  the  pet-ccntage  of  protein  matter  in  the  urine 
is  high,  the  amount  lost  is  not  very  great,  owing  to  tlic  small  amount  of 
unne  Becreted.  In  the  small  white  contracted  kidney  the  amount  of 
albumin  lost  is  often  considerable,  aiuounting  not  infrequently  to  as  much 
as  SO  grams  daily.  In  diseases  of  the  pelvis  of  the  kidney,  us  in 
calculous,  suppunaivc,  or  tuberculous  pyelitis,  the  albumin  in  the  urine, 
from  the  mere  presence  of  pua  nr  bhuKl  in  the  iirim-,  is  often  considerable  ; 
and  it  in  often  of  great  moinenl  U>  dittermiiie  vrlicther  thi^  allniminuna  be 
due  merely  to  the  products  of  the  i>yelitis,  or  ivhether  there  is  coexisting 
renal  disease.  In  the  Udtcr  ca-'<e  the  amount  of  albumin  in  the  urine  may 
still  be  considerable  alter  the  pus  or  blyod  lia«  bfcii  reiiiovocl.  either  by 
subaidenoe  or  by  the  wntrifugc.  Again,  if  the  albumin  lie  of  rennl 
origin  the  urine  will  probably  contidn  lenal  cASts.  In  all  such  cases, 
however,  the  pus,  blood,  and  other  imparities  should  be  i-emoved  from 
the  urine  before  the  latt-er  is  tested  for  albumin.  In  renal  diseases  the 
proteins  are  usually  present  as  a  mixture  of  Hcruni  ulbiiiniii  and  Kcrtim 
globulin.  HoH'mann  defined  the  ratio  of  the  albumin  to  the  gtolmliii 
us  the  albumin  cjuotieuti  and  in  nephritic  patients  the  value  of  tliis 
quotient  varies  from  15  to  2'3  as  a  rate.  Its  values  may  ditfer  widely 
in  the  same  patient  on  ditTeront  days.  It  appears,  however,  chat  the 
(tenim  Hllmmin  generally  predominates  in  case*  of  grarndur  kidiit-y 
(Czaiary),  whilst  the  senim  globulin  is  relatively  incrcjised  in  cases  of 
acute  or  chronic  parenchymatous  nephritis  (Cloetta).  In  lardaceous 
disease  of  the  kidneys,  too.  the  globulin  may  equal  or  even  exceed  the 
albumin  in  the  urine. 

^Ibtifnosuria. — Two  distinct  forms  cxcur : — (u)  The  rare  but  extremely 
intemsting  condition  uf  hetero-idlmmosuriii  in  vrhieh  Rencu-<Tones  protein 
is  found,  sometimes  in  such  large  amounts  as  7  per  cent,  in  the  urine  in 
eases  of  multiple  mychima  (Kabler's  Disowo,  rittf  Vol.  III.  p.  77).  It  is 
closely  relateil  to  albtiinin,   luul  is    prucipituted   at   a  luw    temperatiiio, 
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(ft)  Deutero-alhumortiiria  seen  in  pneumonia,  suppurative  .in<i  uuto- 
lytic  processes,  gastric  and  intestinal  ulceration,  and  in  renal  disease 
e8]>eeially  when  due  to  myphilis.  Iti  renal  disease  serum  albumin  and 
aerum  globulin  may  be  present  in  ihti  urine  in  association  with  albumoso. 
These  cases  of  albumosuria  in  renal  diseaso  are  raie,  ami  their  nature 
and  cause  are  obscure,  since  the  presence  of  considerable  quantities  nf 
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till»tini<wu  ill  Uiti  tiriiiu  n  usually  tbe  reMili  of  abeorplioD  of  the  albuniow 
from  some  intiamm:itory  exudation  into  tbe  blood  :  bui  in  reiuil  cirrfaom 
the  iilbumoKuriH  occun)  without  tho  prcwnce  of  any  iiitiiinunatory  con^lcir 
tJoii.  It  in  iKissible  that  tho  iilLiiimtisu  iiuiy  be  derived  from  the  intMnnt. 
Von  Noorden  points  out  Lhat  iilbiinioiseH  may  be  formed  iu  albonUDOUi 
urino  after  it  has  been  passed,  either  by  biicterial  action  or  by  the  actiaa 
of  pepj^itt  which  is  nlvrays  found  in  tho  urine  of  nephritic  patiiiKe 
(Myu  and  Bclfauti). 

Niidf^aUirimin  awl  Mucin, — Clinically  a  clear  vhomiail  distinction  is 
mrely  dmwn  between  the  " nucleo-albumin  "  and  the  "mucin"  or  nuicb- 
like  sul>stanceB  called  mucoids  by  Hammaraten  that  occur  in  tbe  urine. 
In  small  quantities  these  bodies  remain  in  soiution  as  normal  cuti&litu«iiU 
of  urine ;  when  present  in  larger  »mounts  they  are  usually  prectpitaled 
Apontaneout^lvi  nnd  the  precipitate  is  taken  to  indicate  some  catarrhal 
aifeGtion  of  the  urinary  tract,  or,  in  women,  of  tbe  %'apn;i.  Such  urina 
is  usually  turbid  when  passed,  ilcpositing  a  bulky  cloud  (the  "  iiubectUa ') 
or  even  a  viscid,  gelatinous,  or  mucoirl  Aixlimont  nn  eLttuditij; :  loncocytex, 
tipiUu;lial  (^ellK,  and  crystals  arc  uftcri  seen  in  this  deposit.  Criuary 
nucleo-al burnt  11  is  insoluble  in  pure  water,  and  i«  precipitated  from  \Xa 
saline  sohuions  by  acetic  acid  unless  an  excess  of  salts  is  presenL  Itt 
quantity  is  increased  in  nephritin ;  \\m  preucnce  may  bo  suspected  in  urine 
if  iu  the  pL'rfornmnoe  of  Hellor'a  test  a  hazy  ring  of  precipitate  form- 
about  a  thinl  of  an  inch  above  the  level  of  the  nitric  acid,  or  if  the 
addition  of  a  tittle  acetic  acid  causes  the  urine  to  become  opalescent  ui 
even  opa<|iie,  or  tf  the  urine  after  dilution  gives  a  more  marked  hi^h 
ring  in  Heller's  test  than  the  undiluted  specimen  does,  or,  finally,  if  the 
addition  of  a  little  dilute  acetic  acid  to  the  dialyseit  salt-free  urine  causes 
the  precipitation  of  a  substance  soluble  in  alkaline  or  saline  solutions. 
Tills  urinary  nucleo-albumin  is  pmliably  a  mixture  of  tbe  cnnipoundi 
formed  by  the  union  of  albumin  mainly  nith  chondroitin-«alphtiric  acid, 
to  a  less  extent  with  nucleic  acid,  and  in  cases  of  jaundice  with 
taurocholic  jicid  aUi>  (Mnmur):  the  tdentiflcation  of  tliese  snhstancei  ii> 
naturally  a  rer}-  complex  chemical  process.  In  testing  an  alhuminuus 
urine  for  nucleo-Hlbumin  it  is  well  to  remove  mo«t  of  the  alhuinin  by 
baiting  and  filtering ;  the  filtrate  may  be  test^'d  with  acetic  acid  ftft«r  it 
has  cooled.  True  mntin  is  fuund  in  the  urine  very  rarely  (Uammarsten); 
the  "mucin"  or  "mucus''  so  coninuirity  d(4icril>ed  in  urine  ia  almost 
always  the  "nucleo-iilbumiu"  composed  as  has  been  doseriliod  aliove. 

i'rokin  TaU. — The  ordinary  test«  in  \tafl  for  the  recognition  of  proteins 
in  llic  urine  are  (a)  tbe  heat  test ;  {^)  the  cold  nitric  acid  tut  (llellei's 
teat) ;  (y)  the  picric  ucid  cest ;  (S)  the  copper  sulphate  and  caustic 
potash  test ;  (<)  the  salicyl-siilpfaonic  acid  test. 

(u)  The  heat  test  is  perha]>s  the  one  most  commonly  used,  inasmucli 
as  it  is  simple,  o{>on  to  few  fallacies,  and  fairly  delicate.  In  perfmuing 
this  tost  the  reaction  of  the  urine  must  be  previously  asceriAiDed  ;  and, 
if  necessary,  it  should  be  rendered  faintly  acid  with  acetic  acid  before 
boiling.     Some  authors  prefer  to  add  tbe  add  after  boiling ;  but  it  b 


prQlmble  that  in  this  wiiy  brulU  quHiitities  of  jirot«in  matter  nuj  be 
overltxikMl  If  the  urine  U  not  lU'^iil  at  the  tiino  nf  tjoiliii^',  iho  |ii-ol«iii 
matter  u  liable  to  be  coavert«d  on  baatiiig  into  alkali  aJbuiiiin.  which  is 
not  coagulated  b}'  heat,  and  thus  the  presence  of  small  (juniititivs  of 
prot«iii  matter  may  l>u  overlooked.  It  is  no  loss  nece&suiy  to  avoid  over- 
acidity  of  the  urine,  for  in  such  mine,  purticulnrly  if  romlercd  acid  witli 
a  strong  mineral  acid,  the  protein  eoogiilaled  may  Kub«ei]uently  l>e  re- 
diuolved.  The  principal  fallacy  in  the  heat  test,  however,  i&  the  pre- 
cipitation of  phosplmtos  on  witrming  faintly  Acid  or  notitrat  urines.  This 
cloudiness  is  usually  distinguished  from  the  precipitated  albumin  by  the 
particulate  form  of  the  latter :  further,  thti  phoephatic  cloud  disapi^ears 
instantly  on  Acidification;  the  protein  precipitate,  on  the  other  hand, 
does  not. 

(fi)  The  Odd  Nitrie  And  r«r,— This  in  an  excellant  test,  if  properly 
performed ;  but  it  is  not  quite  so  delicate  »»  the  heat  test.  The  nitric 
acid  muitt  tie  pun*,  and,  after  Iteing  ]ila(^ed  at  the  bottom  of  the  ttiHt-tidie, 
the  urine  to  Ite  tested  should  IjO  tioateil  on  its  nurface  with  a  piputte. 
If  protein  matter  is  present  in  abundance,  a  ring  is  formed  at  once.  If 
thu  amount  in  snuill,  tho  ring  only  a|)pcju-s  after  stamlin^.  Thu  fidbicies 
of  this  testaro  as  follows: — iVoteiii  nuitter,  if  prcsuiit,  may  be  mi&8u(l  if 
the  urine  and  the  nitric  acid  are  mixed  up ;  hence  nitric  acid  causing  any 
ejfer^'escence  of  the  unnc,  owing  to  tbc  presence  of  nitrous  acid,  is  not 
luitablc  for  this  reaction.  Protein  matter,  even  if  not  present^  may  !« 
suspected  if  a  crystalline  deposit  of  nitraW  of  urea  be  fonued  at  the 
junction  of  the  urine  and  the  acid ;  this  deposit  is  more  apt  to  occur  in 
concentrated  urines,  and  the  mistake  is  eai<ily  avoideil  by  imting  that  the 
ring  is  crystalline  in  ap|>eantnce.  Occasionally  mistakes  an.ie  from  the 
formation  of  a  dense  highly -coloured  ring  at  the  junction  of  the  urino 
and  the  acid.  This  ring  (see  p.  b'M<)  is  duo  to  the  formation  of  pigment 
from  a  chromogen  present  in  tha  urim; :  it  is  coloured  and  not  particu- 
IjLte ;  the  protein  ring,  on  the  other  hand,  is  white  and  ])articu]ate. 
Bj'  the  nitric  acid  the  presence  of  ulbumoses  can  be  detected,  bodies 
which  are  not  brought  into  evidence  by  beat. 

Many  reainous  iKMlies  Jifter  their  wlministnititm  are  excreted  in  the 
urine,  and  these  nulistancett,  on  the  addition  of  an  acid,  yield  a  prfci]iiiat« 
tliat  may  be  mi&taken  for  albumin.  This  is  especially  truo  of  copaiba 
and  of  oU  of  tur|Hmtinc.  The  precipitate  can  be  distinguished  from 
protein  by  ltd  soluliiltty  in  uJcohol ;  but  the  udditioii  of  alrolio]  ti>  nitric 
acid  may  cause  an  cx[)loHio]i. 

(y)  Picric  Acid. — A  cold  saturated  solution  of  picric  acid  is  a  nseful 
teat  for  proteins,  and  it  has  the  advantage  that  it  can  also  be  used  in 
tMting  for  sugar.  The  addition  of  j)icric  acid  to  a  urine  containing  pro- 
iwits  is  followed  by  the  formation  of  a  cloudiness  or  a  copious  pivcipitatc, 
according  to  the  amount  of  protein  matter  present.  From  a  clinical  point 
of  view  the  only  serious  objections  to  the  picric  teat  are  that,  in  the  first 
phice,  mucin  is  precipitable  as  well  as  ordinary  proteins;  and,  secondly, 
that,  w  a  protein  t«st,  it  errs  on  the  side  of  delicacy  :  quantities  of  protein 
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are  discovered  by  it  which,  at  any  rate,  are  of  no  acrioiw   cl 

importance. 

Picric  .-icid  h  the  ag«nt  tbut  is  mor«  especially  iis«rl  in  the  tnr«scipt- 
Cion  of  cases  of  so-called  physiulogicnl  or  functional  albuminuria. 

(£)  Copper  Sulpfuiie  a7tfl  Pctask. — Copper  8ulphut4!  and  potash  afe 
reagents  somotimes  used  in  testing  the  urine,  and  the  value  of  this  teA 
is  tJ^tit,  wlioreits  it  yieldu  a  rose  culonr  with  alliumoMA,  it  gives  a  vicdet 
colour  with  ordinary  proteins ;  in  fact,  for  the  detection  of 
quantities  of  nlbumose.'*  this  test  is,  on  the  whole,  prefenible  to  the  ni 
acid  test 

(<)  iitilicpl-isulphonic  Add. — This  reagent  is  iiitomiediate  in  deli 
batmen  Heller's  test  And  the  heiit  and  acetic  acid  test.  A  cold  aacarai 
solution  of  salicyUnlpbonic  acid  in  water  is  tised,  and  is  added  to 
suspected  tnino  in  the  quantity  of  one  to  throe  drops ;  an  excess  of 
reagent,  however,  docs  not  interfere  with  the  teat.  The  fluid  is  tJien 
shaken.  An  immediate  precipitate  twUikens  the  presence  of  an  appmia 
amount  of  ]»roteiii.  If  the  precipitAte  does  not  fall  in  from  one  to  two 
minutes  the  quantity  of  albumin  is  mininml ;  and  if  an  interval  Iw  allowed 
to  elapse,  the  teat  is  really  more  delicate  than  the  heat  and  oeetic  Mid 
test.  NormiJ  urines  give  ntt  procipitJtte  with  this  resigent  This  lent  is 
also  of  use  for  recogniRing  nlbumnseit  and  peptones,  inaKmunh  as  iritb 
these  substances  precipitates  are  obtained  which  dissolve  on  beating  and 
rcappe:ir  iigain  on  ci.w)ling. 

SHli(-yt'8ulpb<inii:  acid  i1(h>s  not  give  any  pi-ecijiitate  with  bile  salt«, 
with  iimtoA,  with  alludoids,  nnr  with  nnne  containing  copailuh  resiii. 
With  a  large  auiouut  of  mucin,  however,  a  small  amount  of  precipitate 
is  obtained.     This  teat  is  well  worth  the  attention  of  clinicians. 

Sometimes  it  is  ii«<,'08ftiiry  not  only  to  detect  the  variotis  protein*' 
present  in  lIil-  urine,  but  »l»o  to  dotorniiiio  the  relative  tpuuitities  prcsenL 
For  this  pnrpoi^e  the  proteins  must  be  pt'eoipitaled  with  noiilnl  K:ilt«  ;  bv 
satnmting  the  urine  with  ammonitim  sulpiiate  all  protein  matter  except 
true  peptones  arc  precipitated.  On  the  other  hand,  magnesium  sulphate 
is  used  to  precipitate  serum  globulin  alone,  as  it  does  not  cause  any 
precipitation  of  serum  Albumin  or  of  albumosee.  When  the  sail*  are 
used  to  precipitate  prcjteins  from  the  urine  it  is  of  counte  necessary  to 
wa-sh  the  preeipitated  ]>roteiii  on  the  tilter-frjiper  with  the  aatunud 
solution  cf  the  snli  used.  Thus,  a  prei-ipitate  of  albumoee  obtained  with 
ammonium  snlphnte  must  be  washed  with  a  sjtturatod  solution  of 
nmmnniiink  sulpbate.  At  the  present  time  the  precipitation  of  protein 
matter  in  the  nrino  hy  those  solutions  of  neutral  sulta  i«  used  more  for 
the  purpose  of  reseai-ch  than  of  clinical  i-outine. 

Qituniil'itirc  Kitimntiim  nf  Pwtriv.  ^For  rough  estimations  the  am 
of  |>recipiu»to  dejicisitud  at  the  iHittom  uf  the  leat-tuhe  in  twrntv-fnur 
hours  after  acidification  with  auetic  jieid  and  heating  is  usunlly  sutTieieut. 
This  r*«igh  method,  however,  is  liable  to  considerable  error,  owing  to 
various  conditions  of  the  urine,  S4ich  us  its  acidity  for  example,  influencing 
the  retractility  of  the  coagulum. 
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If  this  method  ii  employed,  the  amount  of  protein  U  usually  expressed 
in  a  fraciion  of  the  volume  of  the  iirine.  A  more  accurate  mcihod  is  tliiit 
of  t>bach,  in  which  the  urino  is  precipitnlfil  liy  ii  solution  tfintiiiniiig 
picriv  arid,  nnd  the  nmount  of  protein  ik  dfti<mi)ticcl  1>y  ihi^  hulk  of  the 
tlepDKit  pntcipitatvd  iu  a  specially  graduated  luhe.  EshiLch'ti  method, 
Although  more  accurate  than  the  previous  one,  is  open  to  a  sitniUr  fallacy ; 
»nd  the  only  r^^nlly  .iccunite  methtHl  \»  U*  prL-cipiuite  iho  proloin  aiid, 
lifter  washing  and  drying  tlio  precipitate,  to  weigh  iL  The  most  con- 
venient niethfHl  of  duing  this,  tf  tlie  urine  contiiin  n  eon6idei'«hIe  amount 
of  pnitein,  is  to  add  5  c.c.  of  the  urine  To  »onie  50  c.c.  of  boiling  absolute 
alcohol.  The  mixture  is  allowed  to  remain  in  a  hot-air  oven  at  SO  C. 
for  some  houru,  the  precipitate  is  eoUecierl  on  n  weighed  tilter-paper, 
wiuilied  with  alcohol,  ether,  and  water  to  remove  the  salts  and  fats,  dried 
in  the  hot  oven  at  120  C.  tttid  wei^^hed  ;  if  further  cunttul  is  desired,  the 
total  nitrogen  in  the  precipitate  can  be  determined  by  Kjeldithl's  method. 

AUmimsei^  and  eapeciully  bctero-albumosos,  which  arc  the  kind 
commoidy  present  in  the  urine,  form  n  precipitate  on  the  iidtiition  of 
nitric  acid.  In  testing  for  allrtnmwieB  it  is  often  better  to  add  the  nitric 
acid  drop  hj  drop  to  the  BUt!|>e(!ted  urino  rather  than  to  flout  the  urine 
on  the  nitric  acid.  The  characteristic  reaction  of  albumose,  however,  is 
that  the  precipitati',  formed  by  nitric  acid,  dissulves  on  heating,  to 
reAp]K3ar  on  eiKiltng.  The  reaetioii  iit.so  chamcterttitic  that  it  may  even 
be  pi)*wib]e,  although  not  advisable,  to  cirry  out  the  test  in  the  jiresence 
of  other  protein  matter;  as  in  thew?  ciicumstancea,  if  the  quantity  of 
albnmo&e  present  be  cansiderable,  the  coagulum  produced  by  the  nitric 
Hcid  will  diminish  in  anuiunt.  on  heating,  to  uic-rcn-w  again  on  cooling. 
It  is  lietter,  however,  to  lemini-  the  serum  nlbuniin  and  KCrrim  ghibulin, 
either  roughly  by  heating,  or  by  precipilatiun  with  bome  neutral  salt 
before  testing  the  filtrate  for  albunioses  with  nitric  acid. 

Pyuria. — 1'U5  may  be  present  in  the  urine  as  the  result  of  disea&M 
of  the  urinary  tnict ;  aa  in  suppiiE-utive  iicpbricie,  pyelitis,  cystitis,  or 
urethritis,  or  from  ruptui'e  into  the  urin&iy  tract  of  an  absceaa  outside  it, 
u  in  perinephritic  or  pnistatlc  abscesiiea  i  or,  firudly,  the  urine  may  eon- 
tain  pus  by  simple  contamination  from  a  pus-secreting  surface,  as  in  caoes 
of  vaginitis.  In  all  eases  of  pyuria  it  is  important  first  to  sec  the  urine 
paued,  and,  secondly,  to  havu  it  pa.<»od  in  at  least  two  pottions.  In  this 
way  it  is  jxwfiiblo  to  sepanitw  the  caxoK  in  which  the  pyuria  i»  of  renal  origin 
from  cases  of  pyuria  of  urethral  origin.  Further,  it  is  very  imporiant  to 
Beparate  the  pus  from  the  urine  cither  by  subsidence  or,  preferably,  with 
the  centrifuge  before  testing  the  supernatant  clear  urine  for  albumin. 
In  ihia  way  it  is  iiOftfiihle  to  determine  witli  certainty  the  presence  or 
ahMnoe  of  organic  ranal  diseiise  in  relation  to  the  disease  causing  the 
pyuria.  In  cases  of  ailcidous  pyelitis  it  is  not  uncommon  for  iw-rious 
renal  disease  to  be  present  in  :iddition  Co  the  pyelitis.  Abscess  of  the 
kiilney,  with  or  without  periiuipbrilic  ahscesH,  and  pyelitis  leading  to 
pyuneiihroKiis,  may  be  and  frequently  are  present  without  the  urine  con 
I      taiuing  any  pus.      In  hict,  the  absence  of  pus  from  the  urine  is  u  matter 


of  compnmtivety  smiUl  iiupurtuico  in  the  diagnosis  iif  pyonephrons  tn 
the  presence  of  a  renil  tumoui'.  Pils  present,  alone  in  lb«  urine,  ntila» 
the  amo^int  of  it  be  very  largo,  doea  not  cause  more  than  a  trace  of 
nlbumin.  Honce  the  i^ipearancc  of  n  considerable  amount  of  lUbumin  in 
the  urine  containing  pun  is  nlwAys  suggestive  of  the  coexistence  of  renal 
disease.  The  prwwnce  o(  casts  containing  reniil  elements  will  jjso  anirt 
lis  in  fomiiiig  thiti  diAgnosiM.  Urin*^  conUiining  pti&  may  Ite  add  ur 
alkaline ;  the  former  U  more  characteriatic  of  the  pyuria  of  reuol  origin, 
the  latter  of  that  of  vtrsicfll  origin. 

If,  howovflr,  cystitis  lie  sliglit  in  amount  the  urine  may  remain  and. 
as  in  fiouio  easos  uf  pyoliti» ;  on  thu  other  hand,  in  pyelitis  cuinpUcated 
with  cyatUia  the  urine  vaiiy  be  alkaline.  Hence,  in  the  difTerential 
dijvgnosia,  too  nmch  striwa  must  not  be  laid  nn  the  reaction  of  the  urine. 
In  acid  iinnt>  iho  |)Uk  cDi-jniMclus  Hra  diHcrotc  and  Huliside ;  in  jJkaline 
urinu  thu  pus  i«  rupy  and  Btringy.  l*tiH  'ik  liost  rocogriised  by  micro- 
acopie^  examination,  hut  the  snppcetcd  nriue,  if  Hcid,  may  be  tester)  by 
the  a<Idition  of  liquor  potAssae,  which  causes  any  purulent  deposit  u» 
bccutim  ro[jy.  Ozonic  ether  causes  an  efTerveaceiicu  in  urine  coDUin- 
ing  pus. 

Chyluria,  or  the  ap|:ie&innce  of  fat,  albumin,  and  t<omet.inies  a]si>  fibmi 
in  th«  urine,  ia  a  diuofder  rai-ely  seen  except  in  those  who  h.ive  resided 
in  trapieiil  countries  (see  Vol.  11.  Pt.  11.  p.  940). 

Upuria,  or  the  passage  of  urine  contAining  droplets  of  fat,  lias  t>een 
oliserved  in  |Milient6  KutTering  frnm  such  variouB  conditions  as  diebetea 
niellitue.,  phosiihoriiN  poisoning,  recent  (racture-s  of  the  long  bones  with 
liberatinn  of  the  modnllary  fat,  and  chronic  nephritis  with  extensive 
change  in  the  renal  epithelium.  It  may  also  occur  almost  physiologii 
in  the  lunne  of  |Hegnant  women,  or  in  (hat  of  ]tersons  who  arc  t*ki: 
larg"  (|uaiititiiis  of  olive  nil  l>y  the  mouth  (idimonUry  b'puria).  Crine 
coriuiriing  fat  is  Uirbid  or  oven  milky  when  iMMsed,  and  the  fatty  globules 
in  it  can  fie  recognised  under  the  microscopo  ;  the  turbidity  clean  up 
when  the  urine  ia  shaken  M-ith  ether,  and  the  ethereal  extract  leares  a 
greiuty  rOHidue  of  the  fat  on  evaiHtmtion.  The  ipinntity  of  fat  in  lipuria 
varies  ii[]  to  ax  much  as  3  [ler  cettt. 

Flbrlnurta  is  occasionally  met  with  in  patients  with  hacmaturia  or 
chyluria,  or  as  a  consequence  of  an  acut«  intlamniatioa  in  the  urinaiy 
tract.  It  haj)  also  been  met  with  iu»  a  tertninnl  event  in  a  case  of  ebronie 
parenchynmtous  nephritis  (Emerson).  The  urine  in  this  condition  coo- 
Uiins  fibrinogen,  jind  clots  ti]>outAneous1y  either  1>eforc  it  is  paaaetl  or  on 
standing. 

The  pathogenesis  of  glycosuria  is  fully  dealt  with  in  the  article  on 
Diabetes  Mellitus  {Vol.  III.  p.  172),  and  the  te«tB  for  dextrose  in  the 
urine  are  described  io  the  same  article  (p.  188),  to  which  the  reader 
should  refer. 

Olycuronic  acid  ia  an  inteimodiate  product  formed  in  the  oxidation  of 
fiestrose,  and  possibly  of  protein  and  fat  (.Mayor  and  Xeuborg).  In 
normal    urine    it  baa  l)euti  found  to  the  extent  of    1    port    in    25,000 
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(Keubei'g),  appeAiing  there  only  when  it  hoe  been  saved  Irom  further 
oxidation  by  combining  with  organic  bases  in  the  bwl}'.  These  hsjst» 
.XDsy  be  compounds  produced  nornmlly  in  the  tissues,  such  as  iiidoxyt, 
iktoxyl,  indole,  and  various  alcohols  or  phenols.  Or  they  may  have 
"tieeii  intvfHluciMl  Into  the  bcxly  in  the  fomi  nf  dnigs,  aiich  as  phenol, 
chloral,  butyl -chloral,  luorphtiie,  aiitipyriii,  antifulirin,  pyramidon,  camphor, 
turpentine,  iicetone,  benzene,  naphtfajilene.  The  resulting  "  piiired  "  or 
"conjiigaU'd  "  givcuronic  acid  ronijKjundK  unilorgci  iiu  fiirthi>r  c-hangn  in 
iho  IhhI}-,  but  are  nxcretoJ  by  thu  Iciiliieys  in  Mu ;  it  is  argueil  that 
glycuronic  acid  ib  of  ^-cat  imjiorUiuce  to  the  orgfiuism  by  neutrtiHsing 
and  securing  the  excretion  of  the  mimeroiu  endogenous  and  exogenous 
poisonous  substances  mentioned  above.  The  glycuronatos  aro  Inovo- 
rotatory,  reduce  Fehling'i*  solution  miher  slowly  on  iKiiliiig,  and  do  not 
ferment  with  yeast.  AftL>r  being  boiled  for  half  an  hour  with  'v  per  cent 
Bnlphurie  acid,  their  solutions  become  dextro  rotatory  from  lilwration  of 
the  dextro-rolatorv  free  glycuronic  acid.  (For  Acetone  and  Diacctic  Acid 
sic  Vol.  III.  pp.  Tgo,  469.') 

laevHio-iaria. — Laevulose,  or  d-fructoae,  is  often  present  in  tht-  urine 
of  pntients  with  diabetes  mellitns;  pure  luevulosnria  i«  very  rare,  pro- 
ducing no  special  symptoms  and  not  tending  to  advance.  L-ievuIose  is 
laevo-rotatory  when  examined  in  the  polarimeter ;  its  chemical  reactions 
are  for  the  most  part  ihosc  of  dextrose,  aiul  itit  exiict  rccugiiitiori  is  a 
matt^^r  nf  aome  chciniral  cnmplnxity.  Alimenlary  laevulosuria,  or  the 
a]>[ieiirance  nf  Wvttloee  \n  tho  urine  after  the  adniini^tration  of  100 
grams  of  the  subsumce  by  the  mouth,  has  lieen  employed  as  a  test  in  the 
diagnosis  of  functional  disorder  of  the  tiver  (Straus-s  Landsberg) ;  it  is 
also  seen  in  many  diabetica,  luid  in  jircgnunt  women  (Brocard). 

iAutitsaria.  Ijk'Iosc  is  habitually  fuund  in  the  urine  of  women  during 
lactjitiori,  usually  only  in  Kniall  amount.  Lactose  is  dextro-rotatory,  but 
differs  from  dextrose  in  not  fermenting  with  ordinarj-  yeasts,  and  in 
giving  a  yellow  or  brown  colour  with  linbncr's  t^st,  whereas  liextroso 
gives  a  red  colour.  The  limit  of  assimilation  of  lactose  by  the  organism 
is  low,  hence  alimentary  lactosuria  is  readilj'  produced  by  the  ad«iition 
of  lactose  to  the  diet. 

/w-iifurrtt.— Inosite,  or  hexahydroxybenionc.  is  an  aromatic  comiKiund 
and  not  a  carbohydrate.  It  is  found  in  many  nf  thu  tissuiw  of  ihc  b<Kly, 
an<l  n  (nice  of  it  is  .said  to  occur  nonniilly  in  the  urinr  (HIu  men  thai).  It 
has  been  ol«i[irvBd  in  larger,  but  still  nnudl,  lunountti  in  the  uiino  of  a  few 
nephritic  and  diabetic  patients,  but  its  appearance  here  appears  to  be 
without  any  definite  clinical  significance.  Its  recognition  by  chemical 
tests  h  a  process  nf  considerable  eumplcxity. 

PmUmiriii. — Xuiubpoiu?  pcntosEsa,  or  sugars  containing  a  chain  of  five 
cArboii  atoms  in  their  molecules,  liave  been  sbetrn  to  exist  in  traces  in 
the  urine,  both  ii»  health  and  disease  (morphinism,  dialjctes).  The 
pentoees  are  not  readily  aBaimilated  in  the  human  Vn>dy  ;  their  excretion 
in  the  urine  has  often  been  discovered  only  by  accident,  and  is  not 
necessarily  aeeompaniecl  by  any  signs  or  symptoms  of  disense.     Tt  may 


b«  Muspccted  if  a  specimen  of  the  urine  reduces  hot  Fehling'ft  solnlioa 

bIowIv,  rioes  not  fcmicnt  with  yeast,  huH  no  inHiionce  on  plane-poluiwl 
light,  JLHil  proiiiii:^  »  plieiiyloeuzune  malting  at  ICO- 1 66'  C'.  (Neubergi 
CainUudyt's  jiaticrealic  rmeium  is  dcfcrllioil  oii  p.  i'ti4. 


B.  The  Kidnbys 


■ 


Pbyslologrical  Considerations. — The  kidneys  share  with   the  tldo, 

the  \\\nj^  iiEid  the  iuc^tiiti^s  thu  iliitieii  of  eiiinlnatiDg  from  the  Nody 
substancuft,  either  produced  iit  the  course  of  mctaliolism  or  inrroducn) 
from  the  outside,  which  are  either  no  longer  useful  or  positively 
itijurioiw. 

In  health  the  excretion  of  the  urinary  pigments  may  be  JnstADced  u 
ilht-stniting  the  ftirmcr,  and  the  various  nitrogenous  extractives  and  sshs 
as  inii»tt-:i.tin^  Lhu  ktLer.  In  tliseaAe,  the  remuvul  of  sugar  in  diabetes 
ilhiHtniLes  tho  uxcrctioii  iif  a  sulistjiiicc  no  lonj^vr  useful ;  luid  the  inviAs 
excreted  in  the  urine  in  microhic  diseases  alford  an  illustration  of  8uV> 
stances  injurious  to  the  economy.  In  the  course  of  this  process  in  health 
a  cotisidtiniblo  "lUHntity  of  water  is  elimiiiuiod  l»y  the  kidney ;  approxi- 
mut«ily  50  per  oonl  of  the  quantity  ingosUsd.  The  greot  bulk  of  sob- 
stiiimes  excreted  in  the  urine  are  formed  in  other  \t&xXA  of  the  body, 
and  tho  ki<lneys  are  only  concemod  in  their  removal  from  the  blood- 
stream. Some  constituents  of  the  urine  ai-e,  however,  undoubtedly 
formed  in  tlie  kidney. 

The  functions  of  the  kidney  :nay  be  classilied  somewhat  as  follows  : — 

(i.)  The  excretion  of  water. 

(ii.)  The  excretion  of  salts,  pigments,  e.Ytr&ctives. 

(iii.)  The  synihcsii  of  some  constituents  of  the  urine. 

(iv.)  The  metJilK>Hc  actii-ity. 

I.  The  Excretion  of  Water. — Thn  nxrretion  of  water  by  the  kidney 
is  intiinatuly  related  Lu  tbu  statu  of  tlie  cireuliilioii  in  the  kidney,  aiid  as 
yet  there  is  no  definite  experimental  evidence  of  any  kind  of  influenee  of 
the  nervous  system  on  tho  water  excretion,  except  the  iudirtvt  *iiw 
exerted  thrmigh  the  viuKimutor  Kystuni. 

Bniadly  s|Hmkiti<£,  the  chtitiiiutLon  of  wiittT  dc^ienils  on  the  rate  of 
the  flow  of  the  Uorx:!  thmugh  the  glomenilni'  tuft^s  and  most  suliatances 
iiormaUy  present  in  the  unne,  when  intrciduced  into  the  circulation, 
bring  about  a  dihitatlon  of  tho  renal  blood-vesiwls.  Some  subQCances, 
liowever,  such  us  digitahs,  cause  an  incroiisod  flow  of  urine,  uotwithRtJuid- 
ing  that  they  produce  constriction  of  the  renal  vessels.  This,  bowtsvcr. 
is  dependent  on  the  fact  that,  along  with  tbe  renal  constriction,  there  is 
general  vasctdjir  constriction;  and  tbe  heightent-d  blood-pressJirc  fto  pn>- 
ducc<l  causcssan  increased  flow  of  blood  (hixmgh  the  kidney.  In  jvithologj.' 
it  is  important  to  benr  in  mind  tbiit  the  rate  of  the  How  of  blood  llinaigli 
tho  kidney  is  of  more  imjiortance  in  determining  the  actual  amount  uf 
water  excreted  than  the  actiul  blood -pressure.     Although  there  is  no 


I 


iletinit«  proof  of  the  exintence  of  retiftl  nervea  apart  from  vAAomotor 
ncrveg,  jet  it  is  powible,  if  not  prohaWe,  that  such  exist.  Many  opera- 
tive proceilures,  such  as  the  placing  of  a  cjinnula  in  ihc  ureter,  bring 
a.^>auL  eoniplete  arraat  of  the  urinary  Becretion.  It  is  difficwlt  to  suppose 
that  this  is  line  to  a  vaecuhir  i^ffoi-t,  as  nnoomctno  oljRorvtilionH  do  not 
shew  that  sm-h  operations  protluce  any  direct  and  siidduii  efTects  on  the 
volume  of  the  kiduey. 

Some  ohsorvers  have  thought  that  the  kidney  reabsnrhfi  wnt«r ;  in 
other  words,  th:it  the  iiiirio,  lu^  setcroted  I»y  tho  jjlnim-ruli,  is  more  dilute 
than  that  passed  Out  from  the  iisna!  yielvis ;  and  tho  facts  of  tompwative 
ftnatomr  as  regards  tho  structure  of  the  kidney  in  different  animals  are 
appealed  to  in  support  of  this  opinion. 

Tho  amount  of  wut«r  oxcrctcd  apparently  depend*  also  on  tho 
amount  of  kidney  Bub^tancc.  Tliis  eoiieluaion  is  based  upon  the  con- 
sidemtion  of  the  following  faeU :— If  a  portion  of  one  kidney  \te  excised, 
the  operation  ia  followed  by  an  increase  in  the  amount  of  urinary  wat«r. 
Thid  increase  is  not  seen  after  simple  incision  and  suture  of  the  kidney  ; 
to  produce  it  a  portion  must  be  removed,  although  the  effect  is  seen 
when  the  portion  removed  is  .small,  weighing  pwh«p8  bnt  a  few  grams. 
If,  after  the  rorao^-a]  of  a  portion  of  onfl  kidnoy,  the  second  kidney  ha 
also  removed  entire,  leaving  the  animal  with  Icsa,  therefore,  than  one 
kitiney,  the  increiwo  in  urinary  water  is  very  cnnsiilfniblp,  aniDunting 
frequently  in  tivico  thu  nornial  ipmntity.  Xo  nthur  profoniid  rlTecl  i& 
aeen,  provided  the  amount  of  kidney  left  approxinuLtea  to  o[t(-.thiitl  fif  the 
previous  total  normal  kidiioy  weight.  This  increase  in  urimiry  water,  as 
iar  as  my  ob8en.*ation8  go,  is  a  permanent  one ;  at  an^*  rate  it  persists  for 
periods  «f  four  to  sit  months.  The  removal  of  a  weilgu  from  (tach 
kidney  proiluces  a  vei^  grcJiL  incrrcase  in  urinary  water,  often  greater 
thjtn  that  seen  in  the  previouti  Herii^s  of  experiments.  In  some  cnitcs  tho 
flow  has  been  quadruplfd.  This  oondition  is  also  very  perfiislent,  but  is 
not  followed  by  any  marasmus  or  marked  deterioration  in  the  health  of 
the  animal ;  tho  only  striking  phenomenon  Iteing  the  abundant  dilute 
r.urine,  approximating  in  chni-acler  to  that  seen  in   the  human  subject  in 

B«  of  renal  cirrhosis  and  dialjetes  insipidus.  No  cinhosis  or  inl^r- 
Btitial  inflammation  of  any  kind'  is  induced  in  the  organ  as  the  result 
of  these  excisions  ;  therefore  the  increase  in  the  urinary  water  is  in  no 
way  dependent  upon  any  secondary  pathological  ])roce.'<8  .-(tari^l  in  the 
kidney  by  the  opemtion.  Apparently  no  such  increase  cn.sues  on  removal 
of  one  entire  kidney.  Pivision  of  the  renal  plexus  is  not  followed,  so  fer 
as  my  observations  go,  by  any  permanent  increase  in  the  urinary  flow ; 
and  division  of  the  renal  plexus  has  no  iiifluenee  in  modifying  the  results 
prminced  by  the  excisimi  of  portions  of  the  kidney.  It  fs  immaterial 
in  sncli  expcrimcutfi  whether  tho  renal  plexus  be  divided  or  not. 

I  am  not  prepared  to  offer  any  explanation  of  the  increased  lu^nary 
flow,  but  it  is  possible  ttutt  the  partial  ablation  of  a  kidney  produces 
secondary  effects  on  the  blood- pr ensure,  and  that  this  is  raised.  It  ia 
hUo  possible  thai  there  is  a  greatly  increased  rate  of  flow  through  the 


fragint'Tit  of  kidney  hll,  and  llist  in  thisi  way  tho  eliminatioQ  of  mfesrii 
iiiermeed.  It  i&  uWj  pousilulu,  liut  not  prolinhlc,  that  tlie  incroMSd  tfov 
depends  bii  a  dimiiiixlied  realuorptioii  of  wiiter ;  hut  the  iact  thAt  tb« 
greatest  and  most  TOiirkeil  «t}ecb>  arc  seen  afttir  jjaniul  bilatenU  mpb- 
rect«ni]y  is  in  favour  of  the  depciidcnco  of  the  pbenomenon  nn  xam 
HecoTidary  elToct-s  prodiu'ed  on  the  vasomotor  syflteau 

Tlio  kidiu-y  i«  I'noiTioiwly  vnficuUr,  and  is  one  of  the  most  ttsefol 
orj:*ans  in  ihtj  body  for  the  iaveacigation  and  denionstration  of  vaaotaotor 
phenomena, 

T\w.  kidney  in  animals  (do^)  receiver  its  vasomotor  nrrvos  frvm  ibc 
aixtli  doi-sal  iiorvt;  ta  thu  tliinl  hindiar  inclusivo ;  Umt  is  to  nay,  frutn  a 
coneecutive  series  of  eleven  nen'e-root^  ina^nmch  a«  the  dog  baa  thirtaen 
pairs  of  dorsal  nerves.  It  is,  however,  only  the  lover  of  iht»e  uem- 
roow  tlmt  contain  on  abundant  uupply  of  viuomotor  non'cs.  Altbougfa 
the  great  >mlk  of  nerves  distriViutt.d  by  those  roots  are  Yiiao-ooristrielor 
nerves,  yeb  tliere  is  d«fmit«  experimentnl  evidence  that  the  lover  dorsal 
and  npf>er  lunibtr  toots  contain  some  vaso-dilator  flbres.  Further,  the 
kidney  roocivea  from  tho  posterior  roots  a  number  of  all'creut  nerves,  the 
excitation  of  which,  by  producing  constriction  of  large  vawtiUr  vau, 
caunes  a  very  gi-ent  increase  of  the  general  hlood-pre-sntre.  It  is  remark- 
ahlfl  that  nen'CA,  the  excitation  of  which  can&es  a  fall  of  h]oocl-pn?fietir« 
by  bringing  about  general  dilatation,  for  example,  the  depressor  nerve,  the 
central  ends  of  tho  lower  intcrcostals,  etc.,  <Io  not  produce  any  mitrked 
tlirei-t  fliictuatiotis  in  the  volumn  of  the  kidnoy. 

II.  The  Excretion  of  Salts,  Pigments,  oK. — Although  theee  an 
grouEietl  togethet',  they  ara  oxeretfid  by  different  |K>rtioiui  of  the  kidney ; 
thus  tbe  salu — and  certainly  tho  abiiomml  pigments — are  excreted  by 
the  glomenili :  tho  iireii,  nti  the  other  liand,  is  removed  by  the  ttlbtdea- 
The  ureji  is  definil»ly  knnvrii  nut  to  bo  fomietl  in  tbt!  kidney,  Init  simply 
to  be  removed.  The  hUxxl  normally  contain*  (approjiimately)  D'Olfl  per 
cent,  and  thus  the  selective  activity  of  the  renal  epithelium  may  be 
gaugc^l,  inasmuch  as  the  urine  coiitainB  approximately  2  per  cent  of 
umL.  Although  tbo  renal  opitliclium  has  such  nmrkod  oclectivc  afKnity 
for  eliminating  urea,  the  kidney  is  able  to  remove  a  niunbor  of  Biihstaneca 
intro(luco<l  into  the  general  blood-strcjim,  especially  when  such  substaneea 
are  abnormal  constituents ;  but,  on  the  other  hand,  it  will  aUo  elimin;it« 
normal  constituents  of  the  blood-stream  not  usually  preaonl  in  the  urine 
in  caseji  of  a  marked  increase  in  such  substances.  Thus,  tho  abnormal 
presence  of  nlbumoses  in  the  bloorl  is  followed  by  their  prompt  excrotioti 
by  the  kidney.  The  same  applies  to  the  presence  of  bile  pigmontc  in  the 
blood.  A  normal  constituent  of  the  blood,  like  augar,  which  is  normally 
present  in  the  urine,  only  in  tho  merest  trace,  appears  readily  in  this 
fluid  when  the  [percentage  in  the  blood  increases  from  the  normal  O'Oii  per 
cent  to  03  jier  cent.  Nothing  domonslrates  the  eelective  activity  of  the 
renal  epithelium  better  than  the  fact  that,  although  there  is  in  the  blood 
some  four  or  tive  times  as  much  sugar  as  there  is  urea,  the  urine  eonuini 
either  no  nugar  or  traces  at  moat ;   whereas,  as  mentioned  above,  the 


porcentage  of  urea  b  at  least  one  hundreJ  times  gre»ter  than  in  the  blood. 
Although  most  of  the  conKtitiients  of  the  urine  »re  dorivod  either  from 
the  producu  of  the  melii)>olisiD  of  the  tissues,  or  from  the  iiigcsiioii  uni) 
■.bsoqjtion  of  various  food  constituents,  Rome  of  the  uriimry  constitimnls 
reiurh  the  urine  by  ».  roumlalxnit  ctmreo  ;  thiis  the  aromatic-  Rul|ih(iteM  of 
the  unne  are  derivetl  principally  fmm  the*  docom]*osition  of  protein  mutter 
in  the  intestine,  and  it  U  cei-tainly  rcmurkablo  that  these  substaoces  should 
be  absorbed  from  the  intestine  snd  subsequently  excreted  by  thu  kidney. 
Hem-e  the  elimitiulitig  fum-tionH  nf  the  hiihiey  arv  nut  only  rutuled  to 
thoKu  of  the  (ikin,  but  iue  in  cnnriexion  vith  th^  intedUna  aUo ;  &o  that  it 
is  quite  conceivable  that,  if  the  eliouiiftting  functions  of  the  kidney  should 
be  seriously  impaired,  an  accumuhition  of  more  or  leas  toxic  nitucrLids 
■night  occur  in  the  intcstintMi ;  and  thi»  independently  of  the  fnci  that 
when  the  urinary  flow  coaacsv  excretion  of  urea,  and  proliiibly  of  other 
Wlies,  takes  place  by  the  nnieous  membrane  of  the  stomach  and  the  bile. 

Most  sub8tAn<M)s  readily  excreted  by  the  kidney  produce  at  tho  same 
time  a  copious  How  of  urinary  water,  and  oncometric  observations  shew 
that  such  auljetatices  piodiice  vascidar  dilatation  of  the  kirlncy- 

Ui.  The  Synthesis  of  some  of  the  Constituents  of  the  Urine. — The 
urine  contiiins  traces  of  hippuric  acid.  In  many  animals  the  fjuantity  is 
consi<lerable.  In  man  tho  quantity  is  greatly  increased  as  the  result  of 
thf  ingestion  of  sulistances  coiir.iining  benzoic  acid  or  its  uompoiuids.  It 
is  definitely  kiioH-n  tluit  when  benzoin  aoifl  is  ingestwl,  it  is  excretwl  hs 
hippuric  aciil,  and  that  the  conver«it!n  of  botixoic  into  hipjiuric  acid  occurs 
in  the  kidney.  'Iliis  is  important  as  showing  that  the  kidney  is  capa)ile 
of  synthcsieing  complex  orgatuc  substances  ;  and  what  i»  true  of  hippuric 
acid  may  ^Je  tnie  for  other  urinary  coti3t,it.uenta. 

It  has  been  asaertied  (LulT)  that  nrii:  aeid  is  foime^l  in  thi!  kidney 
and  not,  as  is  more  commonly  IwHeved,  in  the  liver  or  spleen.  This 
fonchisioii  is  Ur>;oly  liased  on  the  difficulty  of  determining  the  presence 
of  uric  acid  in  the  blood,  even  in  the  cosei^  of  animals,  such  as  birds,  whose 
urine  wtntiiihs  lar^^e  ijuantities  of  uric  acitl.  Tho  bU>rMl  of  such  crcjitnrca 
has  long  \m-'vu  known  tij  eoratuin  urea  (Cran-od),  an<l  it  hiis  been  supposed 
that  the  kidney  i»  concerned  in  tho  conversion  of  urea  into  uric  acid. 
The  removal  of  the  liver  in  such  animals,  however,  is  followed  by  a  very 
great  diminution  in  the  uric  acid  excreted,  and  moat  physiologists  cod- 
ftider  that  this  points  to  the  conclusion  that  Uic  liver  is  the  organ  in  which 
the  uric  acid  is  formed.  Fnrther,  the  removal  of  the  kidneys  in  birfis,  or 
tht'ir  destruction  by  repeated  injections  of  bichn>mate  of  potassium 
(Ebstein),  is  followed  by  the  deposition  of  uric  acid  in  various  tisauBS  and 
organs  of  the  l>ody. 

Iv.  Ketabolio  Activity. — Eecent  physiological  obscrvaiionK  have 
■hewn  that  the  suprarenal,  thyroid,  and  pjincnuis  are  glands  iM)6S0S8ing 
internal  secretions ;  and  a  series  of  obse'rvations  ha^'e  been  made  by 
myself  to  see  whether  the  kidneys  possess  any  such  ftinctions.  The 
object  of  these  experiments  was,  by  diminishing  the  amount  of  kidney 
8ul>stanoB,  to  observe  whether  the  rnsulting  phenomena  wore  due  to  a 


ileficienc-y  in  ilic  excretory  (unction  of  the  kidnvy.  The  gntit^nil  remit 
of  the&e  o!>serviitioiu  was  an  ioWovn : — The  removiil  of  .1  porr.ion  of  otie 
kjtint'y  IB  not  fotlon*ed  by  uny  permanent  aftor-eflbctti,  except  in  the  ewe 
of  the  tiow  of  urinary  water.  The  romovdl  of  a  portion  of  both  kidtwyi 
produces  the  wtme  excessive  flow  to  »  greater  amount.  The  retnovnl  of 
a  portion  of  one  kidney  find  the  whole  of  the  other,  agitin,  is  foUowed  by 
the  Mime  etToat,  prondad  the  ipmntiiy  of  kidn^^y  left  uinoimts  ut  not  la* 
than  onc-thii'd  of  the  previoiw  total  kidney  vohimo.  The  removjil  of  a 
portion  of  one  kidney  .-ind  of  tho  \rht,]e  of  the  other  itt  followed  by  dn»lh, 
if  the  .'iniuiinb  1i>ft  ia,  Jip proximately,  no  mora  than  rute-fourth  of  the  total 
normMl  kidney  vrei<^ht.  Thi;  iM>rii»l  «>f  ^ui'vival  after  this  la«t  openUiott 
ia  very  short — nireiy  more  thiin  three  weeka,  sometimes  as  short  u  Dn« 
week.  In  this  last  series  of  ciises,  not  only  is  the  fjuantity  of  nrine 
greatty  iricruiuiud,  but  there  is  hIho  an  inc-ntii^ud  excretion  of  unsti,  nlisoluie 
or  relative ;  hy  the  former  is  meant  that  the  actual  iiinonnLs  exerpted  nxv 
greater  than  those  previously  excreted  on  a  full  diet  in  health.  By  the 
term  "relative  increase"  is  meant  a  condition  in  which  the  excretion  of 
urea  remains  at  the  height  at  which  it  csrittU'd  previously  on  a  full  dkt, 
notwithstanding  that  no  food  is  taken  su1>4ei]tiently  to  the  operntion.  Id 
othur  wonls,  if  the  animal  refuse  food,  att  svmelimes  is  the  cam!,  the 
amount  of  urea  excreted  e^-juaU  that  previously  excreted  on  a  full  diet; 
wheroaa,  if  the  animal  eat,  the  amount  of  urea  excreted  is  incrOMed 
This  increased  excretion  of  urea  is  accom{]anied  by  groat  wufcing, 
especially  of  the  mu.sclef>,  and  grcHt  con)>o((uent  wcaknesa.  The  mnnvunos 
is  accompanied  by  n  great  fall  of  the  body  tempeniture.  The  blood  and 
cisflMM  contain  a  large  excess  of  urea  and  other  nitrogenous  extractiv« 
at  a  time  when  the  increased  excretion  of  urea  is  in  full  swing.  When 
the  animal  is  moribund  the  increased  excretion  of  urea  and  urine 
diminiRhea.  I  think  it  is  clear  from  these  nliservatinns  that  the  remoml 
of  very  lar^e  <[uantitius  of  kidney  Kubetance — that  id,  over  three-iiOArtcni 
of  the  total  kidney  weight — is  followed  by  a  disordered  metibolisiu  of 
such  a  character  that  the  production  of  urea  is  increased  ;  and  that  ihf 
increased  urea  nnd  nitnigenons  extmctivrii  |>remnt  in  the  bhiod  and  tisstu's 
are  doiioinlent  on  this  incrtui»<cd  [iriHhiction,  and  aro  in  no  way  cwisetl  by 
any  deficiency  in  the  exerotorj'  activity  of  the  kidney. 

It  is  most  remarkable  to  see  how  these  fra^«nts  of  kidney  will 
excrete  quantities)  of  urine  and  urea  far  j^rcaier  than  (hose  nonnall; 
excrotod  from  two  intact  kidneys.  The  di:^ordcrcd  metabolism  produced 
by  these  cxtenaivo  pirtial  nephrectomies  is  in  no  way  due  to  a  disturb- 
ance of  the  nervous  system  produced  by  mutilation,  since  the  divisioa  of 
the  roTiuI  picxua  has  no  intlnence  in  moderating  or  increasing  the  severity 
of  the  otfect*.  and  the  phenomena  arc  dependent  entirely  on  the  qiuntity 
of  kidney  substance  removed  at  the  operation,  nnd  not  on  the  mutilation 
produced  in  removing  it.  Thus  a  greater  fpnintity  of  kidney  is  removed 
hy  excising  a  weilye  from  one  kidney,  an*!  subsequently  removing  ibf 
whole  of  the  second  kidney,  than  by  removing  a  wedge  from  each  kidney ; 
yet  the  mutilation  and  severity  of  iho  operation  are  far  greater  in  tie 


'liMJIi' nut-Ulan  in  the  former.  The  latter  ci]i«mtinii  in  never  followed 
^y  an  increased  iireiv  excretion  ;  the  former  may  Iw  if  the  q»artity  of 
kidney  removed  is  aome  three-fourths  of  the  total  kidney  weight. 
Kccerit  ox|)eriinoi]tH  have  nnggei^ted  tlic  increuncd  ex«reli<ici  of  urea  ia 
ruuUy  due  to  iaianition  (Biutihridgi)  Jtnd  Ri'dtlurd).  My  obaervationa  (loint 
to  tho  existence  of  another  funotion  of  the  kidney  apart  from  its  eiccretory 
function  ;  since  the  latter  is,  at  any  rate,  not  abrogated  by  the  procedures, 
whereat!  the  mctabolifini  of  the  hody  is  vorj'  scrioiwly  deranged.  Whether 
thit!  is  dependent  on  the  cxistenco  of  ati  internal  secretion  I  am  not  pre- 
{iikre^l  to  say.  Dogs  Ihiit  have  lia^i  bilateral  nephrectomy  pei-foniiod  die 
sooner  than  tho»e  whose  ureteiv  have  been  ligatured ;  uud  if  renal  jiiice 
or  normal  serum  be  injected  into  the  nephrectomised  animals,  they  live 
M  loFig  as  or  longer  than  thoao  in  which  the  ureters  have  been  ligainred 
(Am!oII).  It  has  therefore  been  supposeil  that  uraemia  is  due  to  lack  of 
an  internal  H<*t-rt>tiijn  of  the  Uidntiyii,  but  thu  MUpixifiitiort  lacks  expeii- 
mentjil  proof  as  yet  (Vitzou,  and  Chatin  and  Giiiiiard).  Finally,  whether 
the  kidney  [M«m'K3  an  internal  Aecrotion  or  not,  it  is  clear,  I  think,  that  tlio 
diiainntitm  in  the  amount  of  thu  kidney  Biilmlance  available  protlucos  a 
wide*pn-a<l  di»(turl«mcc  of  the  general  mcLatHiHsm,  in  no  way  dependent 
upon  the  impairment  of  itd  functions  as  an  excretory  organ. 

TiiK  GENBKAi.  Patholouy  OF  Kknal  Diskask. — The  patholf^'  of 
^jflAfMMW  of  the  kidney  may  be  divided  into  two  scries  of  phenomonft : 
firsty  (he  pathological  results  of  diBoaaes  of  those  organs ;  and,  secondly, 
the  mode  of  production  of  the  tliseitses  themselves. 

I)iscai>oa  involving  the  kidneys  tend  to  produce  one  or  more  of  the 
following  pathological  defects  : — ■ 

1.  Alterationi^  in  the  compodtion  of  the  nrine ;  3j  ned«-ma;  3, 
uraemia;  4,  cirtUovascutar  changei;  5,  marasmus  and  anaemia;  ami 
6.  liability  to  infective  or  BO-ealted  secondare  inflammations. 

1.  AUeraltons  In  the  Urine. — The  uormat  flow  of  urine  de[>cmls 
upon  the  activity  of  the  glomenilar  opitlicliurri,  and  on  the  rate  of 
the  blcMwI-flow  thro«igh  the  vessels.  The  nrinan|-  flow  is  diminished 
as  the  reiiuU  of  morbid  cniiditions  atTccting  one  or  more  of  the  (0110111*109 
mechanisms : — 

(i.)  Cirntlfitttrff  Vhan/ji'S  m  thr  KidTiry, — (o)  Thf  .OirrH  Aelion  nf  r<u-vras 
.S'liiW-rwwr.f  "K  ihi-  Hnml  I'f^xfh. — Substances  aeting  on  the  renal  bl(K»d- 
veascls  may  bring  abmit  a  diniinnlion  in  the  quantity  of  urine,  or  even 
actual  .suppression,  by  causing  vascular  constriction.  Fret^uently  this 
constriction,  even  if  extreme  in  amount,  is  followel  by  dilatation, 
depending  in  many  coses  upon  damngo  to  tho  vessel  wall  by  the  con- 
stricting gnbst&nce,  as  by  turpentine.  Many  substances  which  I'n  certJiin- 
doses  caiise  constriction  of  the  renal  vessels,  in  other  doses  cause  dilatation 
and  diuresis,  cicmte  of  cjiffeine  is  a  striking  example  of  this  contrast 
Further,  aubsuincea  like  caficinc,  which  produce  a  double  effect'— constrio- 
■  tion  followed  by  dilattition — if  given  experimentally  in  rapidly  repented 
I        doses  cause  constriction  only,  and  evon  complete  suppreesion. 


This  ^HCtiun  of  siibslanccs  cm  the  reciU  vess«U  is  a  direct  otM, 
Bhcwri  by  iKc  fuel  that  diviHioii  uf  tlit;  romil  plnxiis  hiu  little  etfc'cl  cm 
phenoajt>iia ;  HUtI,  (urtlier,  that  tlio  chjimvlKrislu:  ull'in-ts  can  lie  imidt 
in  a  kidney,  excised  from  tbo  body,  through  which  au  artificial  drcuLoiiMft^ 
is  mnintaincd. 

(?.)  ludirect  or  lU^er  Eff«h  (»»  thf  Hejutl  I 't^seb  prodded  ihrou^ 
JVn-m'w  ^t/i(em. — Constriction  of  tlic  ivnal  blood-vessclti  (irxxJucwI  by  rel 
oxcitutioii  in  not  so  likely  to  leitd  to  dimimitioiL  or  suppression  d 
urinary  flow  as  direct  excitation ;  since  on  reflex  exciutiua  the  local  efle 
is  litihlo  to  Iw  ncconipaiiiod  by  h  ^entiral  constriction,  and  thus  the  How 
through  the  kidney  is  not  diminished  to  the  same  extent.  It  must  Im 
rememlwrorl,  howevnr,  that  sitlistanceA  acting  directly  OD  the  blood- 
vcsmIs  have  not,  as  far  as  we  know,  any  Apeeial  Action  on  the  m 
vesseU,  iind  therefore,  to  a  certain  extent,  the  cfTcctit  piorlncLvl  in 
conditions  will  be  similar. 

Althuugli   c'liiHtrii'tiun   of  the  kidney  h  readily  brought   about  hj 
reflux  excitation  (if  the  i^ensoi-y  nurvos,  it  is  diiubtful  whether  com[ 
suppression,  lasting  for  any  length  of  time,  can  be  produced  in   this  wajtj 
Stimulation  of  the  central  ends  of  the  lower  dorsal  posterior  roou  produ< 
rertex  dilatation  of  the  kidney,  along  with  a  geocnil  constriction. 

(il.)  EpithAinl  Cfutng<:s.^~{a)  Thr  Cluiu^a  produtfd  as  a  liamlt  of  tiu 
above  Cirrnlahrti  (%in(/es. — Interference  with  the  renal  circulation,  wbelherj 
by  the  production  of  conatriction  or  dilaution,  is  follower!  very  t|uickl] 
by  changes  in  the  renal  epithelium  ;  and  these  are  un<ioubi«dly  largely 
rcsponijible  not  only  for  variations  in  the  amount  of  the  urine,  but  alao 
for  attenttions  in  its  composition. 

(A)  fijiyrt  Toxic  Jdvui  of  mrimi  Stihalanui  (m  the  SpUJulium, — In  manjrl 
microbic  diseases,  moi-o  csp^cinUy  in  diphthuia,  anuria  is  not  uncommon  y 
and  often  in  fatal  coses  there  are  no  signs  of  any  very  profound  lesiot 
of  the  vessels  of  the  kidney.      It  is  proKiible  that  in  these  cases  suppre*>' 
HJon  Ih  bniiight  ;kb(iut  by  thi.^  ikction  of  the  morbid  [MjiiMms  nn  the  epi- 
thelial   idemeuts    uf   the    kidney.      l*liiH    is    in   striking  contrast    to    tiw. 
suppression  seen  in  acute  nephritis  and  scarlet  ferer,  in  which  the  chanj 
in  the  blood-vessels  and  circulation  are  very  well  marked. 

('■)  Th''  /Iriiiin  o/fhfi  A'^Tfrm  ilijsifm  dirrctly  m  the.  KititiOf  Celis  and  oh  tkf 
/f/Hf*/-ir.Ws, — This  atition  must,  at  the  ]ircserit  time,  Imj  considered  purely 
hypothetical ;  yet  a  numlwr  of  cases  of  complete  suppreuion  arise  as  a 
result  of  rellox  excitation  of  some  part  of  the  nervous  systfim.  This 
Kuppretwion  iniiy  hut  for  days ;  and  it  is  difliculi  to  suppose  that  it 
doi>ends  ontii-oly  on  reflex  effects  on  the  blood-vessels,  since,  as  menttuned 
above,  ^dtliGugh  it  is  possible,  ex[>eri  men  tally,  to  cause  diminution  in  tbs 
flow  of  urine  by  the  reflex  atimul.-ition  of  nerves,  yet  it  is  dilficnlt  to 
arrest  the  flow  completely  for  any  length  of  time. 

An  incrciised  flow  of  urine  is  deseribed  in  the  section  on  "Urine' 
as  a  ehnmctoristic  phcnonienoii  in  many  diseases  (p,  5H^).      In  Bome, 
in  diabetes  niclUtus,  the  mechanism  is  comparatively  simple,  inafimnch 
the  increased  flow  probably  depends  closely  ou  the  presence  of  the  sugar. 
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which  is  &  powerful  ciiuretic;  it  iB  not  entiroly  due  to  this, however,  as 

the  increased  flow  may  sometimes  [>ersi8t  wlian  tlie  siig;ir  is  largely 
diminished.  The  kidiioys  in  diaVit^tes  mellitiis  ar«  uKUally  cniiBidorahly 
hypertropbie<J.  In  cirrhosifi  of  the  kidney  tho  mocbaniiiin  is  by  na  raoaiii 
so  clear.  Tlio  increased  How  here  haa  usually  been  8iip]Mj»cd  to  be 
dependent  on  the  hotghteni>d  arterial  pressure  incroasing  the  rate  of  flon* 
through  tho  remaining  kiilney  substtani-e,  Tlie  inci-Kaseil  flow  cannol 
very  well  1)0  due  aitnply  to  incrtviecd  hlttod-jirefiflure  fiivonring  filtratiun, 
inasmuch  as,  phywolofjically,  the  flow-  of  the  amount  of  urine  i«  not 
dependent  upon  the  absolute  blood- prcseu re  in  tbu  renal  votuels,  but 
ii^H>ii  thu  rate  of  tlow  tbnMigb  tha  renal  vesitcls. 

The  inereiwe  seen  in  luiial  cirrhosis  is  Homowhat  similar  to  the 
increase  seen  after  the  expenmental  removal  of  portions  of  the  kitlney ; 
it  may  perhaps  be  dependent  rather  upon  the  diminution  in  the 
hie  kidney  siibsiaiicc  than  ui>on  the  incrcasetl  blood  pressure.  It 
possible  that  the  fiicrc:ise  in  the  amount  of  urine  may,  to  »  certain 
extend  be  an  indication  of  the  degree  of  destruction  of  the  kidney 
substance.  It  is  certainly  remarkalil«  how  groat  are  the  quantities  of 
dilute  urine  sometimes  passed  by  kidneys  with  very  advanced  and  genen*! 
destnictive  and  fibroid  changes,  v,  change  w  widespreail  and  extensive 
that  but  little  kidney  structtin'  mny  remain.  In  amyloid  diHeaco  the 
increuKet^l  flow  is  su[)]H>Hed  tci  d(<]iend  u[x>n  the  increased  peraieahility  of 
the  glomerular  tuft.  In  chronic  nephritis,  in  which  tho  amount  of  inter- 
stitial change  is  fre^ptcntly  considembie,  tho  How  is  also  incrcasal ;  luid 
here  the  cardiovaMular  changes  are  often  by  no  meivn!<  w  well  marker:!  a.<( 
in  cases  of  BO-calleil  granuliir  kidntTy.  It  is  diflieuU  to  say  whether  in 
theae  Rasee  the  increased  flow  is  dc]iciKlent  simply  on  the  increased 
blood -pressure,  or  whether  here  also  it  is  related  to  the  destruction  of 
the  kidney  substance.  In  chronic  nephritis  with  drufwy  the  subsidence 
of  liie  dropsy  is  always  assrM'iatcd  with  an  increased  flow  of  urine.  In 
coawideriiig  tho  pulyuria  of  ^latients  with  chronic  nephritis  von  NoonJon 
Uyg  great  stress  on  the  abnoimal  thirst  of  such  ]>atients.  Left  to  them- 
aeU'ea  they  drink  copiously ;  as  a  natural  consetiucncc  their  urine  is 
copious  and  of  low  molecular  concentration  sud  specific  granty.  In 
•oiao  the  kidneys  are  no  longei  able  to  excrete  a  urine  of  normal  .specific- 
gravity,  hut  this  is  by  no  means  always  tho  case,  and  in  pati<int«  with 
ehronic  renal  dise'jise  the  jxiwor  to  excrete  a  urine  of  normal  molccidar 
concentration  i.i  still  pi-esent^  though  rarely  cxcrci^. 

The  other  abnormalities  of  the  urine  in  renal  fliseaso  are  considcreil 
in  the  section  "  Urine," 

2.  Dropsy. — (See  article  on  **  Oedema,"  p.  &  1 3  for  pathology,  and 
pp.  fiOO.  fil.l  for  tho  clinical  features.) 

3.  Uraemia. — The  name  uraemia  is  used  for  a  group  of  symptomii 
arising  during  the  course  of  nmny  n-iial  diseases ;  alwaya  gnive,  not 
infri-ijiienLly  f-ata],  and  ilcpemlunL  mainly,  but  not  entirely,  ujiou  tlerange- 
murit  of  the  functions  of  the  nervous  system.  In  this  way  the  uraemia 
of  renal  disea&e  resembles  the  cbolaemia  of  hepatic  disease. 


Uraemia,  more  or  less  twrvro,  may  occnr  in  almost  all  diseam*  of 
kidituy  ;  tlius  it,  is  seen  tn  congestion — activi;  or  jtasfiivi* ;  in  nvpllritai 
ospeci-illy  in  llright'a  diaease ;  in  renal  pjrrlioais ;  in  waxy  kidney ; 
tuberculous,  calculous,  and  cystic  diseases ;  in  hydronephrosis,  And  ia^ 
cunsovutivo  ncptiritia.  Fnrtlicrmorv,  pationte  may  somctituva  succiunH  ui 
iimemia  with  complete  suppression,  and  witli  but  few  itigns  of  serioiu 
diseiiso  of  the  kidneys.  This  is  sometimes  seen  after  severe  injuries  h> 
sunilry  parts  of  the  body,  or  after  operAtive  procedures  od  tho  Iddoey  or 
urinary  tract. 

FatiU  uraemia  usually  occurs  cither  late  in  the  course  of  chronic  Tewil 
disease,  or  else  during  the  course  of  acute  nephritis  very  vHoIwit  awI 
severe  in  degree.  Some  of  ihe  most  rera^irkable  forms  of  uraemia 
however,  occur  suddenly ;  either  in  the  midst  of  app&reutty  roboiit 
health,  or  else  when  the  symptoms  of  some  chronic  renal  diseue  h»T« 
existtid  for  (Mjma  tinn!,  but,  owing  to  their  apparently  trivia]  charmcMr, 
h»vu  been  either  (jverlooked  or  ncglcctpd.  Th»  uraemia  atyitrnpanying 
fatal  calculous  suppression,  and  the  urai^mia  of  the  grojiultu-  ur  ciirhotu 
kidney,  are  instauces  of  the  latter ;  the  uraemia  of  scarlatinal  uephritis. 
of  chronie  Bright's  disease,  and  of  waxy  ki'rlriey  are  iiistnrires  of  the 
former. 

Uraemia  may  be  elaasiticd  elinieally,  according  to  its  mode  of  oiurt 
or  according  to  the  nature  of  the  most  striking  symptoms  produux) ; 
thus,  uraemia  may  be  sudden  in  its  onset  and  rapid  in  iu  course,  or  it 
may  be  gradual  in  its  onset  and  stow  and  persistent  in  its  course ;  the 
formei'  is  characterised  as  acute,  and  the  Utter  as  chronic.  Some  cMaea, 
however,  are  very  rapid  indeed  in  their  progress.  It  is  sdvisilile, 
therefore,  to  dinde  the  acute  cases  into  two  groups,  and  thus  to  recognise 
three  groups  in  all^ — the  fiUminaiing,  the  acute,  and  the  chronic  If 
uraemia  be  diinded  accoi-ding  t^)  tho  character  of  the  symptoms  produced, 
two  greJit  griiujm  can  be  recngnised  :  (n)  the  nervous  Ij-pe  ;  (A)  the  gastrw- 
intestiniU  type.  In  tho  former  the  main  symptoms  point  to  disturtiMOi-e 
of  the  nctTous  system,  such  as  delirium,  comn,  comiilsions ;  iu  the  Utter 
the  ]>rinciiml  symptoms  point  to  disturbince  of  the  gastro-intestiital 
functions,  s\iiih  aa  tiaustm,  vomiting,  and  diarrhuiea.  The  gastro-intestinal 
gi-ou])  corrospnntls  fairly  well  with  the  chninii-  i>r  sidiacutc  variety  of 
ui^aemia  ;  the  nervous  group  with  the  fulminating  or  acute  varieties. 
TJiis  classiticjaion,  however,  is  artificial,  since  many  symptoms  in  the 
gHStrO'intcdtittal  form  are  prolmbly  de]>endent  on  the  action  of  poisons  on 
tho  nervous  system.  The  symptoms  in  the  gasti-o-intesliiinl  form  are 
remarkably  constant:  nausea,  intense  and  persistoDl  vomiting,  hiecuf}^ 
and  frequontly,  but  not  invariably,  diarrhoea.  After  the  persistence  nf 
these  symptoms  for  days,  weeks,  or  months,  according  to  Uieir  severity, 
oortjun  nervous  symptoms  ensue  ;  such  as  cramjw  in  the  legs,  muscular 
twitchings,  contraction  of  the  pupil,  occasional  and  inconstiint  delirium, 
and  gradually  increasing  dyspnoea — pos-Mbly  of  the  Clieyne- Stokes 
variety,  but  more  partictUarly  characterised  by  its  peculiar  liiaing 
quality.     Thf  (ieJiriuro  gradLially  give-i  way  to  drowainesa  and  coma,  and 


the  patient  dies  from  failure  of  respiration,  sonititimes  grjidually,  some- 
times  vrxtii  remarkable  suddenness. 

Tbv  «yin[)tuin»  in  the  fidminaliiig  and  acute  forms  are  much  more 
protean  in  tht-ir  nmnifeatatiuiiii,  and  may  he  divided  us  follows: — 

(1 )  The  Edamptic  or  E}nIepiijQfm  Ttfpt, — In  this  foroi,  with  or  without 
pre\'ious  warning,  the  pntient  is  seized  with  an  epileptic  seizure,  usuidly 
i>cginrung,  like  other  forms  of  epileptic  seizures,  witb  movements  involving 
the  tuuall  miLsclest,  then  sprtMiding  rapidly  to  the  whole  body.  The  5ts 
are  fre*)uently  i^flpeated,  and  Jiiaiy  lie  of  giwit-  scverily,  the  pJitieiit  piissing 
tuU'i  a  condition  .HltJed  to  the  fituutfi  it|iiie|itii<Uii,  Tliere  i^  ut^uaLly  un- 
consciousness, which,  however,  ia  not  always  absolutely  completo,  and  the 
body  tempemtm-e  falls.  The  piipils  are  contracted  and  tlie  knee-jerks 
exaggemted  ;  and  often — if  the  fita  are  very  freiiutint  and  aevoro — the 
liody  tein[»eralure  rises  coiisiderahly,  and  then-  may  even  Ikj  hyperpyrexia 
without  the  presence  of  any  gross  inflammatory  lesions  in  the  lung»,  or 
elsewhere,  to  account  for  the  height  of  the  fever.  This  type  of  ur.-)emia 
in  its  puri!  femn  i»  not  commnn,  uxct^pt  in  ucltun|isia ;  hut  L'liiJL'pLifoiTTi 
seiBm-es  of  a  similar  tyj>e  occur  in  other  forma  of  unieuiia.  Sudden 
«uizm'es  of  vury  great  violmice  may  occur  in  cases  of  gnmular  kidney 
associated  with  high  blood -prcssiu-e.  These  epileptiform  attacks  are 
most  prone  to  occur  when  tlic  arterial  blood- pressure  is  very  high,  and  in 
some  iiistuucea  extreme  high  arrerirtl  pressure  may  be  present  without 
extonsive  degeneration  of  the  artoiios.  Such  fttljn.'k8,  althouj;li  very 
serious,  are  by  no  me^n^  always  fatal  if  their  nature  ia  recognised  and 
proper  treatment,  especially  veneseciion,  l)e  adopted. 

(3)  Tlir  Maniacal  f<fl'm.— This,  also^  is  not  a  common  form,  but  it  is 
seen  occasioniklly  in  cases  of  oontractod  kidney  in  young  lidults  ;  some- 
limes  in  cuses  in  which  symptoms  of  rt>nal  dieeasu  have  exiNtc^l  and  Wen 
recognised  for  some  time ;  in  otln^r  more  ohscure  forms  in  which  the  onset 
of  violonl  mental  symptoms  has  been  the  first  indication  of  the  under- 
lying mnlady.  T'he  jKitient  is  excited,  restlessi,  noisy,  anrl  sometimes 
very  violent ;  in  Lw<i  [uui4i»  under  my  own  uhservuUtui  very  ilit^tinct 
cataleptic  phenomena  were  present  at  intervals.  The  exciteniunt  soon 
gives  way  to  drowsiness,  and  then  to  coma  and  other  distinct  uracmic 
symptoms. 

(3)  Th^  Dysjmoeic  Form. — nyapnoea  of  a  peculiar  hissing  cliamutor, 
as  nuU.-d  hy  Addition,  is  ccmmon  in  miicutia ;  sumi^timoK  it  is  almost  the 
unly  ji^igu  pret^ent,  even  in  fatal  crises.  Such  jMtients  are  seixed  with  a 
dyspnoea  so  intense  as  in  some  cases  to  suggest  laryngeal  obsUiiction, 
the  patient  sitting  up  and  gasping  for  breath.  The  breathing  is  very 
noisy,  hissing,  wnd  asthmatic  in  type,  but  there  is  very  frequently  no 
great  lividity,  and  the  patient  is  frot|Uently  conscious,  and  his  miml  clear. 
The  dyspnoea  nnu:h  resenddes  the  |>aro,\yftmid  attacks  seen  in  leukaemia; 
more  frequently,  however,  the  dyspnoea  is  only  the  jiccompaniment  of 
other  uniemic  manifestations,  and  iw  peculiar  hissing  quality  in  a  drowsy 
IMitient,  with  bleeding  giiniR.  is  very  charai!terihtit*  uf  the  uranniic  state. 
Very  violent  paroxysms  of  dyspnoea,  bu  far  a«  I   have  seen,  are  most 


marked  in  the  aciit«  uraenit;i  miperrening  in  cases  of  coiitncced  kidnev. 
The  other  or  hiMiti^  variety  is  more  often  seen  in  chronic  oraemui,  and 
greatly  rosemblos  the  breathing  seen  after  the  ud ministration  of  excusiTe 
doaes  of  HulicylHt^a.  The  respiratory  rhj'thm  in  uniemia  is  often  periodic 
iHtlier  than  rhythmic  ;  and  thu  form  luninlly  a&KiLmed  ift  that  known  u 
Cheyiiv-Htokos  hreiithiiig.  The  perioilicity  iilTectii  not  unly  the  raspdn- 
tory  rhythm,  but  other  functions  also;  and  in  a  woll-morked  caae  tlu 
following  phuriDitiona  occur:  with  the  waxing  and  waning  of  the  respira- 
tory rliyihiii  the  pulso-rato  is  altered  in  such  »  way  that  the  rat* 
quickened  with  the  noisy  hrcatbiii^,  and  slows  down  again  during 
period  of  apnoe*! ;  the  periodic  \-ariationa  in  the  pulse-rate  are  nut  quil 
synchronous  with  the  periods  of  respiratory  rhythm ;  there  is,  so  to 
speak,  some  slight  oviitliippiiig ;  thu  pupil  coiitractii  and  ilihites,  the 
dilatation  occurriag  with  the  noisy  breathing  or  just  preceding  il,  and, 
further,  during  the  period  of  iiois}-  breathing  the  patient  is  reatli 
subject  to  irregular  inusciiljir  mov&ment.s  until  during  the  apnooic 
lie  gives  way  to  t'oniplet^'  iomiw>rBry  coma. 

Those  phenomena  show  that  Cbeyrie-Stokes  breathing  is  something 
more  than  a  mere  porioiUcity  of  the  rhythm  of  the  respiratory  centrv, 
and  that  many  other  fuitotion^  of  the  nervous  system  are  simiilianeooslj 
affoctciJ.  lit  some  cases  in  which  Chcyne-<Stokes  breathing  is  seeo,  iIm 
patient  is  not  completely  unconsciotts,  and  a  waxing  and  waning  of 
coiiiicinitanHBs  may  hp.  obKervtMl  :  Imt  this  is  a  rare  phenomenon  in  crnn- 
])ansoii  with  tli«  others  described  alwve.  Chej'nn-Stokes  breathing  u 
more  eominoii  in  chn>nic  iimemia  and  In  the  acute  exacerbatioDS  at 
chronic  uraemia  than  in  acute  and  fulminating  cases. 

(4)  The  Comnhs(.  Fiirm. — This  is  the  commonest  form  of  uraemia;  and 
in  this  form  the  [KitiFMit,  with  or  without  delirium,  posees  into  a  state  of 
dronrsineu  deepening  intii  I'umiL.  S<~tm/>tini<;s  the  coma  is  praoede'l  by 
cramps  and  twitchings,  and  the  latter  are  usually  to  be  observed,  espcKially 
Id  tht)  foroarms,  during  the  progress  of  the  case.  At  other  times  tb* 
coma  is  preceded  by  gastro-intu-sLiiial  phenomena,  cApeeiallv  by  nausea  and 
vomiting  ;  sometimes  by  intcusc  hcadnehe  tu-  loss  nf  vision,  jutrtial  or  com- 
plete, and  there  is  at^'ays  a  considerable  fall  in  the  body  tcm[i<!'mtnre. 

Some  of  the  most  acute  cases  of  uraemia  occur,  however,  i\m\a 
suddenly,  an<l  without  any  marked  prodromal  s>-mptoms :  such  |>atieuts, 
after  a  short  period  of  delirium,  or  even  without,  suddenly  becMlU 
drowsy  and  rapidly  comatose,  %vith  contracted  pupils,  excessive  kneo* 
jerks,  and  subnormal  temperature.  During  this  coma  epileptiform  fits 
may  occur,  but  these  are  by  no  means  an  invariable  accompaniment  (if 
urucmii^  In  all  forms  of  uraemia  the  tonguo  is  apt  to  become  dry, 
brown,  and  rracTced. 

Otl(i>r  nirur  forms  of  uraemia  may  be  described,  and  more  e^wctaHf 
the  following : — 

(5)  Tht  Faral^k  Fonn. — In  thia  remarkable  condition  a  homiple 
even  a  monoplegiji  may  occur  suddenly  without  auy  gross 
account  fur  tlio  jMindysiR  being  found  after  death. 
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(6)  A  foi-m  ill  wliicli  persintent  HMitltljr  to  lUfip  w  the  raiMt  mArked 
phriiomeriuti,  H8sociate<l  with  twiu-hinf;,  cmnip,  »ml  hJcciit} ;  hat  the 
mind  remaina  clear  ami  there  is  no  coma  :  death  occm-a  rather  ludclenly 
from  ri'spinitory  failure. 

(7)  Jjitent  l.'ntetnui. — This  is  pniltalily  tliu  most  njmiirkulilK  of  nit ;  it 
ia  seen  more  especially  as  the  r08ult  of  complete  obstructive  Bupi^-eBsiori 
of  tuine,  and  has  been  fully  described  by  Sir  William  Iloberts.  It  in  eeen 
when  both  ureters  are  obstructed  simultaneously;  or,  more  commonly, 
where  bilateral  vatculuiis  diiteiuo  has  led  to  the  uomplctc  de^niction  of 
one  kidney  in  the  punt,  nnd  then  the  ureter  of  the  sole  reuiitining  kidney 
becomes  suddenly  o)>stnici«d,  and  no  urine  is  pused.  Sometinius  a  very 
tnutW  quantity  of  uriue  is  pent  up  in  the  renal  pelvis  behind  the  obstruc- 
tion, and  it  is  not  common  in  a  case  of  complelo  suppression  to  find  at 
the  necropsy  no  urine  pent  up  in  this  situation.  The  sym^itoms  in  this 
clans  lire  remarkable  f«r  their  slight  intensity,  and  for  this  rejiscin  the 
t*^rm  latent  nriiemia  is  pcrhiips  applirable  to  such  cases.  Surh  ]>ationts 
will  live  for  seven,  ten,  or  even  fourteen  days  ^vjthoul  expelling  any 
urine.  They  renmin  conBt;iou»  alniORt  to  the  end  ;  and  all  tJie  so-called 
uraeniic  symptoms  are  eOMspicuous  by  tln-ir  alisonce.  Tlie  Hyniptoms 
are  dcscrilied  in  the  account  of  calculous  anima  (p.  703).  This  symptom- 
group  has  usually  been  said  to  occur  in  cases  of  calculous  suppression 
only ;  but  1  have  seen  a  precisely  similar  stale  where,  owing  to  eudar- 
ttfritiH  and  throniba-iis  of  die  iritL-rlnbular  arleriiw  of  lM>tb  kidneys,  the 
renal  BCtrotiim  whs  practically  arrysttwl,  and  tho  {Uitient  lived  for  neven 
days  without  secreting  any  urEiic  The  symptoms  pi-csented  by  this 
patient  were  those  described  by  Sir  William  lioberls  as  characteristic  of 
double  calculous  stipprefision. 

The  difl'orcnce  between  the  group  of  symptoms  seen  in  cnlculoitt 
suppression  and  the  ortlinary  forma  of  uraemia  is  refj  great,  and  has 
considerable  bearing  oit  the  interpretation  of  uraemia. 

Attempts  to  fj-phtin-  thf  m^rronx  diitvrhnnces  in  uraemia  ftare  hithfrio  butt 
made  en  whtU  mat/  '*■  MlUd  tfu  meehaniml  and  th^  fhemical  haaet.  Accord- 
ing to  one  school,  the  results  arc  due  to  the  excitation  or  pnmlysis  of  the 
nen'e  structures  by  the  changed  physical  conditinns  brought  aliont  by 
cerebral  owlema  or  cerebral  anaemia  :  according  to  the  other,  the  results 
are  due  to  the  action  on  the  nerve-cells  of  one  or  more  poisons  cti*culating 
in  the  blood-stnam. 

Cerebral  oedema  is  seen,  no  doubt.,  in  cases  nf  fatal  uraemia  un- 
aasociat«>d  with  genemi  ilrup>>y,  but  the  general  feeling  is  that  it  is  mther 
the  result  of  atrophy  of  the  cerebral  convolutions  than  an  active  condi- 
tion. Cerebral  oedema  was  invoked  to  exftlain  uraemia,  as  it  affords  a 
possibility  of  accounting  for  localised  uracmic  distiirlmnres  ;  mtxiem 
knowliHlgir,  however,  certainly  shews  that  a  pnisijii  cinrnhiting  in  the 
gonend  UixmI -stream  may  pick  out  but  one  i>orliim  of  thi*  nervous  system, 
^^^or  even  produce  a  lesion  on  one  side  of  the  body  only.  Lead  and  arsenic 
^^Bfford  numerous  instances  of  such  actions.  Absinthe  gives  rise  to  toxic 
^^^pdcpsy    due    to    cortical    irritation.      Both    may    cause    symmetrical 
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jieripbcni]  neuritis ;  but  ivhat  is  tnoro  remark&hto  is  thnt  either  of  thirm 
may  cAVise  i\  piifjih.  of  focal  myelitic  Arsenic  not  infrequent]}'  causes 
herpes,  which  in  all  probjtbility  is  dependent  on  a  nerve  IcAion,  Aud  tJt 
generally  unlhiteml  in  it«  diBttibution.  Further,  one  and  tlie  amim 
poiiton  mity  praluce  ojipusite  efTecTs  nb  ditfm'ent  times  or  in  differmt 
dums.  Tlius  lead  poisoning  may  uaii&o  cunvulsinns  nr  pnlay.  Tint 
uraemic  manifeatatione  are  somettmea  locidised,  and  are  not  alwayi 
uniform,  does  not  militate  iu  any  wa^'  ugainat  the  view  that  their  source 
ia  a  toxie  unu. 

An  active  iiitlammatory  oodeiiia  \&  a&  familiar  lu  [iathi>lc^;ist«  aa  a 
dro[isical  cerebral  oedenia  is  unfamiliar ;  but  iheie  is  no  e^idouce  <A  tli< 
existence  of  such  a  condition  in  uraemia. 

Cerebral  aiuiomia  will  undoubtedly  produce  many  of  the  effect*  I^h 
often  seen  in  uraemiik.  For  instance,  convulsions,  epileptiform  tU^^| 
Cheyne-Sr^okes  bn-atliing  can  all  be  brmight  about  experimcnt^-ilIy  hy 
ligatiu-e  of  one  or  more  of  the  cerebral  iirieries  :  and  it  is  posiiible  that 
cerebral  anaemia  may  be  responsible  for  some  of  the  phenomena  seen  in 
uraemia.  The  difficultiee  in  the  vray  of  this  view  are  that  modem 
investigation  abewB  no  evidence  of  any  well -ditvdoped  vasomotor 
mcchiiuism  supplying  the  corobral  vessels  ;  and  further,  that  the  itata 
of  the  cerebral  vessels  is  mainly  dependent  on  the  state  of  the  vesuU  at 
large.  Contraction  of  ihe  vettseln  of  the  lywly  leads  co  distension  nf  tbit 
cernbral  vl^hhuIs,  and  cerebral  aimuniia  is  nim-u  reailily  lintught  alnrnt  by 
eHa-iiiig  diliitabiun  of  t:he  vessels  of  iho  Ixnly  tliau  by  causing  a<:tiv«  ooo- 
striution  of  the  vessels  of  the  bi-ain.  In  fact,  there  is  no  mctlKNl  \fj 
which  active  constriction  of  the  cerebral  vessels  can  be  brought  ab<iut 
axpcE'imentally.  It  is  probable  thai  even  if  the  blood  wore  to  oontain 
a  subtiLanve  ciipable  of  canstrictiug  the  uerubral  vtautolii,  the  vascular 
constriction  and  the  heightened  blood  -  pressure  produced  by  iu 
simidtaneoiu  action  on  the  other  vessels  of  the  body  would  ovn-- 
power  the  local  cerebral  effect. 

One  of  thi;  principal  reasons  for  looking  upon  uraemia  as  dependent 
on  pliysicnl  causes  is  that  uraemia  is  bo  often  associated  with  n  granular  or 
fibroid  kidney.  Thifi  condition  is  one  in  which,  owing  to  the  existence  of 
extenKive  lesions  in  the  vaj^nlar  system  iirodncing  great  tliiek^nin>;  and 
narrowint^  of  the  arteries,  it  is  possible  that  anaemia  of  the  tissues  might 
be  produced.  It  h«3  also  been  shewn  that  in  some  cases  the  aroemic 
convulsinns  ju-b  mntrolUnl  by  lumlwu-  puncture,  esjwcially  in  case*  in 
which  the  fluid  spurted  from  thu  cuinula,  and  was  thcrcfora  at  high 
pressuro  (Willson).  Uraemia  in  granular  kidney  is  common  when  the 
blood-pressure  is  hi|rh ;  and,  notwitl islanding  the  thickening  in  the 
arteries*,  the  bUKMl-piT-Hsurc  in  ibis  diawute  fre«iueiitly  varies,  and  a 
lunijHirary  iucruaai;  in  bhiotl - prvt^ure  and  uraemic  mauIfostatJons  have 
long  btnn  known  to  bo  asscwiaifid.  Further,  venesection,  or  a  spon- 
taneous haemorrhage,  such  ais  epistoxis,  will  frequently  relievo  at  the 
same  lime  l>oth  the  increased  Uinsion  and  the  uraemia.  These  are  tht 
princij^Hil  reasons  that  led  Traabe  to  form  bis  celebrated  hypiithi<ais  of 


ceretrii)  oedeaia  and  anaeraiii.  For  tbo  reasons  mentioned  abovo  Urn 
hypothesis  cannot  now  bo  ac^&pted,  although  there  cuii  he  no  doubt,  as 
jiwt  jiointcd  out,  that  hi^h  blood -pressure  is  frequently  awociawd  with 
urnemiit,  and  especially  with  the  epiloptifoiTu  seizures  that  occur  in 
CMM  uf  gmnulnr  kidney.  High  tension,  and  even  extensive  art«riul 
disease,  are  not  nccc-sdanly  wseoeiatetl  with  extensive  dii«ea«t)  of  the 
oarebral  vcsseU ;  thickening  of  their  walls  cannot  be  inferred  by  the 
examJnHtion  oi  the  piUse,  nor  by  the  abaence  of  marked  hl^h  tension.  It 
is  not  iinwimmon  Ui  sbp  the  cerebml  vetwels  exteiiai**ely  thickened  without 
f)bvioiu  general  diMfjiNo  (if  llie  ntber  viwrnels ;  and  nn  the  nther  hand, 
extensive  disease  of  ibe  vessels  of  the  Ixidy  may  exist  with  comjtiiratively 
little  disease  of  the  cerebral  vessels  or  even  none.  Further,  hi^h  blood- 
prciwure,  even  in  an  fxtrenie  ilegrce,  may  be  preat^nt  and  be  iusADciateil 
with  epileptiform  seizuE-cs,  and  yet  thu  blood-vcesuls  niay  nut  be 
extensively  degenerated. 

For  the^e  rciidons  ttie  majority  of  observers  look  upon  uraemia  as 
dependent  on  the  presence  of  toxic  material  in  the  blood,  and  the  excita- 
tion of  (he  nervous  structiircs  by  this  poison.  Unfortunately,  however, 
no  such  poison  has  hitherto  been  separated  and  identified,  and  the  great 
variety  of  tiretemio  luanifestatiuna  has  suggested  the  possibility  that  more 
than  one  toxic  body  is  present. 

The  toxic  substance  may  appear  in  the  blood  andw  one  or  more  of 
the  ft)lIowing  comlitions  :  (i.)  that  n  bndy  that  might  tn  be  and  normally 
is  excretiHl,  is  ivtiuned  ;  (ii.)  the  abnunnal  decomposition  in  the  blood  ui 
tissues  of  such  a  body ;  (iii.)  the  formation  of  abnoiinal  products  of 
metabolism  by  the  tissues. 

(i.)  The  first  is  the  simplest  explanation  of  nraeniia,  ami  one  very 
geriemlly  arcepted.  In  many  caixn  of  »nbactite  and  clinuiii-  nraemia,  and 
in  thu  violent  tiniRmia  Keen  in  acute  nephritis,  the  qtmntity  of  urine 
excreted  is  oft«n  veiy  Hnudl,  and  exAmimition  of  the  blood  shews  the 
presence  of  gi-ciitly  iuiLTCiised  quantities  of  nitrogenous  extractives.  The 
amount  nf  nreii  in  the  blntid  may  be  twenty  times  greuter  than  norma)  ; 
and  although  this  subst^uiCL-  miiy  not  )ie  directly  answenibte  for  the  elfe<.-t£ 
produced,  its  presence  in  these  large  ninouiits  serves  as  nn  index  to  the 
amounts  of  other  and  perhaps  unknown  bodies.  |>ostiC8sing  toxic  actions, 
which  miiy  bo  present  in  targe  ^[utintities.  Bouchanl  has  insisted  strongly 
on  the  fact  that  the  urine  normally  is  toxic,  thnt  itl^  toxicity  depends  on 
a  number  of  eubt^t<inecs,  more  especially  salts,  pigmentary  mjitt«>ri^  fmd 
certain  unknown  constituents,  and  that  the  nitrogcnons  extractives 
present  in  the  urine,  and  more  espocially  the  uren,  posses  but  little 
poisonous  action.  He  conducted  a  series  of  oliservationa  sheMnng  that 
a  certain  4|iiantity  of  urine  injected  into  the  circidation  in  fatal  :  in 
«ome  cases  death  wa«  preceded  by  convulsionit,  in  others  by  coma ;  in 
nearly  all  contraction  of  the  pupil  and  failure  of  respiration  were  marked 
symptoms.  By  compjiring  the  amount  of  urine  injecteit  with  the  weight 
of  the  unimai.  he  established  what  he  edited  urotoxic  eqnivulents,  and 
found,  aa  a  mean  of  a  lar|ju  series  of  oli^ervRtioTiii,  that  25  to  75  c.c.  of 
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mine  per  kilogmm  of  hody  weight  of  the  imiinaU  iwwl  (rabbit)  were  UbL 
Li^ture  of  the  ureMrs  and  double  complete  nephrectomy  i«  ofuallj 
fntAl  on  the  third  day,  and  some  of  Bouchiu-d's  obscn-ations  tend  to  sbe* 
that  the  untoimt  of  urino  excreted  in  three  days  18  toxic  if  injectul  «Lanj 
one  time.  Btjitchiird,  howuvm-,  stated  thiit  the  urine  in  many  caua  u( 
uraumiii  lose«  iln  toxicity  hixgely  cir  in  pjirt ;  and  he  deduced  from  this 
that  the  toxic  principles  are  retained,  and  produce  the  weU-knowa 
symptoms. 

'['ho  principjd  ilifliculties  in  the  wny  of  the  Accoptaiieu  of  Uiis  no* 
jire,  in  tho  ^i^t  placi:,  that  when  suppression  of  urine  •jocurs  in  ibe 
human  subject,  aa  in  cases  of  calculous  anuria,  the  symptoms  produced 
are  very  pe{;uiiar,  iiud  not  those  that  are  usually  considered  chiirucuirutk 
of  uniomia.  Secondly,  in  it  very  Iar^«  number  of  cnsos  of  acute  uraemia 
with  granular  cirrhotic  kidney  there  is  often  no  evidence  of  any  eoDsidn- 
able  suppression  of  urine.  Such  patients  often  [uus  very  conaidvrafale 
quantities  of  urine,  containing  less  uran,  it  is  true,  than  normni,  but  not 
necos«ari)y  lest  than  many  patients,  sutTering  front  other  diseases  and 
taking  but  little  food,  would  pass.  In  my  ex|)erience  it  has  not  Ijceo 
uncommon  to  flni]  patients  dying  of  acute  uraemia  with  granular  kidnera, 
excreting  aa  much  as  10  to  12  gramit  of  urea  in  the  last  tvent^-foar 
hours  of  life.  Moreover,  as  guch  patients  arc  usually  unconscioiUt  it  is 
impossible  to  collect  all  the  urine;  hence,  these  quantities  do  not  really 
represent  the  tohil  amount  excreted.  Many  [witientjs  sufli^rinj;  fnim  other 
disoascft  with  no  complication  of  the  kirltieySi  and  evuti  hivdlhy  pattont^ 
often  dn  not  |iftfi«  more  Umn  TO  to  I>^)  ^nimit  of  urea  per  <liem.  Such 
may  be  the  case  in  patients  who  have  undergone  ovariotomy  and  havi 
been  kept  for  twenty-four  hours  without  food. 

Fntients  dying  from  acute  umentia  often  take  little  or  no  food  for 
many  tlayn,  and  utill  mnre  frequently  reject  what  thoy  do  lake  ;  tnoroover. 
the  urine  is  often  highly  albuminous,  and  the  protein  thus  excreted 
represents  a  uutritive  loss ;  hence  it  is  unreasonable  to  expect  such 
inttonts  to  piiSM  i^uanticica  of  urea  at  all  comparaldo  to  those  seen  in 
health,  and  tho  mere  fact  that  the  excretion  may  be,  comjiantively 
epcakini^  luw,  does  not  prove  that  tho  kidney  is  unable  to  excrolo  the 
nilrngenous  extractives. 

Tho  blood  in  cases  of  ordinar}*  uraemia  arising  from  renal  djtpatft 
contains  a  large  excess  of  nitrogenous  ext-nictjves,  fre<[uently  as  moob 
as  twenty  times  the  norma).  Again,  the  blood  of  patients  who  have 
granular  kidneyi,  and  the  blood  and  dr(7p8ical  exudations  of  {laitenta 
with  chronic  Brigbt's  disease,  contain  very  considerable  quantitiefi  of 
urea  and  other  nitrogenous  extractives  at  a  time  when  the  patient  ii 
free  from  obvious  uraemii.'  symptoms.  The  blood  normally  contains, 
rtpprnximately,  O-OIR  per  cent  of  urea.  In  renal  dtaeatw  without  uraemia 
this  may  rise  to  0'15  per  c«nL,  nnd  this  at  a  time  when  the  [>atient  is 
excreting  quantities  of  urea  within  the  limita  of  health.  With  the 
supervention  of  acute  uraemia  the  quantity  may  rise  in  the  blood  to  O'i 
or  even  00  per  cent. 


Xo  ex iMjrim enter  lins  boen  ahli>  to  rejimWuoti  uU  the  symjitoina  of 
nimeiDia,  either  In*  tbt-  injecuon  of  uroji  ur  of  ntiiKr  tiitrngoiUHis  cxtmrtivRs; 
and  although  the  blood,  in  cases  of  oi-dinary  uraemia,  coiitjuiw  this  largo 
excon  of  iiitroj^enouti  extractives,  such  is  not  thti  ciu^e  In  eclampsia. 
Ev«n  iu  {&ia\  ca.scd  of  eclampsia  the  blood  docs  not  i-oiiuun  <|iuitiliues  at 
all  com{iiintble  to  those  scon  either  in  uraemia  or  in  caac8  of  calcidous 
fluppression,  the  highest  percentage  ol»ervud  by  myself  being  0*OG 
jier  «ni. 

Hetciiiion  tindoiibtcdly  atlonU  iho  ttimpledt  explunation  of  the 
presence  of  these  targe  amounts  of  extractives  in  the  blotxi ;  but  I 
think  there  can  be  no  doubt  that  these  extnictives  are  pi-eeent  in 
increased  amount  At  a  time  when  there  is  un  evidence  of  a  greatly 
diminished  nitrogenous  output ;  and  further,  as  mcnttoDcd  above,  the 
urine  contains  (piite  appreciable  ijuantities  of  extractives,  even  in  the 
last  twenty-fonr  hours  of  lifr,  since  on  tlie  whole  it  ie  exceptional  to  see 
complete  tiuppression  of  urine  iu  cases  of  acuta  uraemia  in  the  granular 
kidney. 

(iL)  }>ceing  all  thc^e  dittictdtics  in  the  way  of  expluining  lu-acmia  ua 
dependent  liimply  on  tlic  reU-'ntioti  of  some  iiuriiud  coiiKliLuents  nf  the 
urine,  many  observers  have  fallen  back  on  the  view  that,  owing  to  the 
diminished  excretory  activity  of  the  kidney,  the  retained  urinary  con- 
stituents undergo  decomposition,  either  in  the  blood  at  Urge  or  tn  the 
alinietitary  chuaI.  It  hiui  bueti  suggosted  ihHi  the  urea  decomposes  into 
carltnuatc  of  nmntoniii,  and  tliat  the  toxic  phcnuraunn  of  uraemia  are  due 
to  the  presence  of  this  InxIv.  Ciu'bunate  of  aiiimonia,  when  injected  into 
the  ciivutation,  will  undoubtally  pi-oduce  many  symptoms  chamcteristic 
of  uniemia,  such  as  convuUions  aitd  dyspnoeti.  Many  observers,  however, 
have  failed  to  detect  ammonia  in  the  blood  in  fatnl  case8,  and  for  this 
reason  the  suggestion  has  not  received  tmy  Urge  meaKure  of  support. 
Inasmuch  as  there  are  thvst'.  serious  difTiculties  in  the  ivay  r»f  tho  rett'ntiou 
and  decomposition  hypotheses  of  uraemia.  Perls  and  Schottin  sug^ejtted 
long  ago  that  the  toxic  subatJinct's  in  uraemia  might  be  derived  from  the 
products  of  abnormal  meUibuliHm.  There  are  Home  factn  in  favour  of 
this  view.  In  the  first  pUet',  the  typical  jihciiomena  of  uniouiia  are 
not  LhiMe  seen  as  the  result  of  simple  suppression.  Agidn,  in  cases  of 
uraemia,  the  ({luintities  of  nitrcjgenoiui  extractives  in  the  blood,  and 
more  especially  in  the  tissues,  such  as  the  muscles,  arc  far  grtMtter  in 
]M!r<:entjige  amount  than  in  cases  of  complete  eah-idous  uiinria.  This 
suggests  thai  the  i)uaiitities  of  these  bodies  are  too  groat  to  be  Recounted 
for  by  retention. 

(iti.)  My  experiments,  mentioned  above,  have  shewn  that  when  the 
available  kidney  substance  is  greatly  reduced  in  amount,  the  excretory 
functions  of  the  kidney  arc  not  oidy  not  serionsly  interfered  with,  but 
that  the  excretion  i^  iu.-tuii.lly  increased ;  and  that,  nr>twithstaudin;:  this, 
the  blood  and  tissue.<i  of  the  animals  contiiiu  very  large  quantities  of  urea 
and  other  nitrogenous  extractives.  In  the  cx[>erimental  eases  these 
nitrogenous  cxti'ivctives  must  have  arisen  from  increased  tissue  disiutegi-a- 
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tion,  for  no  retention  occurred,  but  a  positive  inoreaaed  excretioik  u! 
nrinary  water  and  urea ;  and  these  experiments  suggest  verjr  strooglr 
that  when  ttie  nvailablu  kidiioy  substance'  i»  diuiinished  beyond  &  certain 
ftraount — roughly  speaking,  one  quarter  of  the  total  kidney  weight — 
the  protein  li^i^ues  undergo  ntpid  disintegration  with  the  formation  el 
abnormal  quantities  of  extractives.  Theea  experiments,  then,  lend  Mme 
support  to  this  \-iew  of  lu-aemia,  although  the  classical  symptoms  of 
uraemia  ap|n^arerl  in  none  of  the  animals.  According  to  Ascoli,  even  ihe 
total  tuxii-  eHbct  |)rf>(lnccil  by  all  known  urinary  subetances  is  insulIicii'-Dt 
to  acucmul  for  the  eymptoma  of  uraemia.  Tt  is  possible,  however,  that 
the  retained  substances  accumulate,  and  so  are  able  to  act  more  power- 
fully than  at  first  sight  would  appear  probable.  It  is  also  protAble  fnin 
Nuunlen)  that,  wheruos  these  retained  substances  have  always  hern 
sought  for  in  the  IiKkmI,  they  have  ttpuctal  jiiHiiiu'es  for  certain  cells  in  the 
body,  just  as  morphine  or  the  toxin  of  tetanus  combine  preferential ly  with 
cells  in  the  central  nervous  system.  The  question  of  the  localisaiion  ol 
these  cxlractivos  in  the  vaiious  lissuos  therefore  requires  fnrtbcr 
investigation  before  it  can  l>e  definitely  decided  thai  they  are  not  the 
cause  of  uratimia. 

4.  Cardiovascular  Changes. — Widespread  changes  in  the  cardiu 
vascular  syst<;m  ure  ooimnori  in  renal  d^easCt  and  more  especially  iti 
ccrtJiiri  forms  of  it,  such  as  renal  cirrhosis  nml  chronic  Bright's  disease 
The  pathologicid  changes  pnxlucod  in  reniU  disease  involve  tbu  luairt  anil 
the  large  and  small  arteries ;  the  forn^er  becomes  hypertrophied ;  tbr 
changes  in  the  arteries,  however,  are  not  so  simple.  In  many  cases  tb«- 
large  ai-tcrieM  lose  their  elasticity,  but  this  is  by  no  means  &  iMmstant 
chiiiige,  and  in  very  f«r  nilvnncod  renal  disease  the  large  arteries  may  jtill 
be  very  elastic.  The  inner  coat  of  the  larger  arteries  frequencly  prewuil* 
atheromatoUK  changes,  but  these  iigain  nre  not  an  invariable  accomj 
ment  of  renal  disease.  The  medium-sized  and  small  arteries  have  thei 
coats  very  much  thickened,  and  this  thickening  affects  mainly  th« 
internal  cou-ts.  In  the  t^niall  arteries  the  changes  are  on  the  whole  mns! 
evident  in  the.  intonial  cutii.  Tho  middle  crjat  (if  the  thickened  arterii-'* 
may  shew  an  increase  in  the  amount  of  muscular  tissue,  and  this  in  scmir 
cases  is  e-xi-eetlingly  well  marked.  In  others,  apparently,  the  inciiMse  in 
this  coat  is  largely  depend(.«nt  on  Hbrotd  change ;  but  it  is  prohalile, 
although  qnuBtiuncd  by  »auiu,  that,  in  muuy  ca^es  of  fenal  diauuse,  thero 
is  a  true  byiMjrtnuthy  of  Iha  muscular  L-oat-  Tho  thickening  of  the  internal 
coat  is  largely  dependent  on  the  formation  of  loose  fibrous  tissue  in  the 
deeper  layers,  so  that  tho  &ulH.'ndothcIial  tissue  is  greatly  increased  in 
thickness  -.  this  increase  is  not  always  uniformly  distribui^Mi,  luid  not 
uncfmimonlv  tho  endothelium  is  thickened  also,  but  this  is  not  no  frL-rpient 
as  the  thickening  in  the  fubendothelial  layers.  The  thickening  of  the 
inner  coat  decrejiscs  the  lumen  of  the  vessel  >er>'  considerably,  iuid  the 
thickening  of  the  middle  coat— espocitdly  when  fibroid— is  suflicieut  to 
be  readily  rcct^isable  by  the  iinger  in  such  an  artery  as  the  radial. 

The    arterial    changes  are  frequently  widespreatl,  but  they  are  not 
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uriifuiinly  (tifitriUiitetl,  and  they  are  most  nmrked  in  the  vesseU  ct  iliu 
kidney  it&elf:  in  Komn  ciisfis.  fierhaiia,  they  are  rastrictod  U>  thoso  veeftels. 

In  addition  to  the  above  changes  in  the  art«riea  miliurr  aikeuryems 
are  commouly  present^  cspeciiilly  in  the  cerebral  veasels.  These  miliaiy 
aneurysms,  it  is  well  known,  ;iBuvt  more  pamcularly  the  )iiimlt  urieriea, 
and  they  arc  frequently  proftwiil  in  enomions  nunibors.  The  fibiotic 
kidney  and  certain  forms  of  ebmnie  Bright's  diseoKe  are  the  renal  lesionfl 
moitt  frequently  associated  with  the  presence  of  miliary  aneiiryHnis,  and 
hence  those  are  the  renid  di<iCfisc8  in  which  cerebral  haemorrhage  is  moat 
prone  xo  occur. 

The  aneuryHme  of  large  vessels,  due  to  atlicromatoUR  changes  in  their 
walU,  are  by  no  means  necessarily  associated  with  renal  diw-jwe  ;  although 
the  high  arterial  blood-pressure  in  renal  disease  is  usually  held  to  be  one 
of  the  remoter  causes  of  aneurysm. 

Hyaline  changen  in  the  capillaries,  especially  in  those  of  tlie  glomeruli, 
are  commonly  aiutociatecl  with  the  cjvitlio vascular  change^i  deiicrThiHl  above. 

The  cardiac  hypertrophy  of  renal  dixciwe  is  tmu&lly  moderate  in 
iimount,  and  unless  there  fxi  coexisting  valvular  defects  it  does  nut  attain 
the  degree  which  ts  wtm  in  the  liitter  comlition.  Tlie  hypertrophy  of 
renal  diaease  affects  thu  left  eido  of  the  heart  iiiiunly  yet  not  exclusively  ; 
but  unquestionably  the  hypertrophy  of  valvidnr  disease  affects  the  right 
ride  of  the  heart  more  than  the  hypertrophy  of  renal  disease  does.  StiU 
in  the  liitt4.T  ciuio,  if  the  enkirgcment  of  the  heart  be  considerable,  the 
right  side  shjire^i  in  it  to  a  slight  e.vtent. 

These  widesprciid  It'siniin  tif  the  vaKciilar  system  arc  most  extenavc 
in  certain  cai<es  of  reiijd  cirrho^ii^ ;  more  especially  in  that  condition  known 
m  red  gi'anular  kidney,  or  luspberry  kidney,  which  occure  in  middle-aged 
persons ;  and  the  greater  and  more  widespread  the  arterial  disease  the 
greater  the  cardiac  hypertrophy.  The  vascular  lesions  are  also  fairly  well 
mark«M!  in  cases  of  chronic  Bright's  disease,  where  the  size  of  the  kidney 
may  Im  variable,  Kometimes  a  little  larger  than  the  norni.d.  sometiniiis  a 
little  smaller,  but  where  there  ia  consider&hle  fibroid  change  in  the  kidnoy. 
'ITiese  cases  often  occur  in  the  comparatively  young,  and  the  artcriai 
thickening  and  cardiac  hyportrophy  may  occa.sionalIy  in  these  caaea  reach 
the  degree  seen  in  the  granular  kidney.  Such  patients  may  Muccumb  to 
cerebral  haemorrhage.  On  the  other  hand,  caseis  of  chronic  Bright's 
disease  with  the  kidneys  shrunken  and  fibroid,  the  capsule  thickened  and 
leaving  a  gninidar  .surface  on  stripping,  miiv  exist  willi  com^iaiiitively 
little  hj-perlrophy  or  arterial  rhitnge  except  in  the  ix-rial  vessels.  It  is 
not  very  uncommon  to  see  cases  of  death  from  uraemia  with  the  kidneys 
weighing  about  three  ounces  apiece,  and  very  granular  on  the  surface ; 
but  the  stripping  of  the  capule  does  not  tear  the  coitival  substance,  and 
in  such  cases  the  heart  may  not  be  appreciably  enlarged,  and  the  arteries 
generally  are  not  thickened  to  any  great  extent. 

The  amyloid  kidney  is  not  associated  with  any  profound  arterial 
changes  except  those  necessarily  associated  with  the  presence  of  wax}' 
disease  in  the  body ;  and  the  heart  in  those  cases  is  not  hypertrophied. 


Kxtensive  destructiun  nf  the  kidney  Buh*tance  by  hyiJn>nfiphr'>5i>, 
even  if  double,  ta  noi  necessarily  associated  irith  profotuid  cnrdjova-vuLw 
chftoge^.  On  the  other  hand,  in  some  cases,  and  more  eai»eciiilly  iK-rhaps 
in  the  double  hydronephroais  seen  in  yi>nii>?  peraans  and  prulwUiIy  do- 
pendent  on  ccmgenibal  abnantiiilitieit,  the  vitrdiac  hypertrophy  U  a  WtfU' 
marked  phenomeiioa  Caee«  of  pjirtial  hydranephrosis  associated  with 
fibroid  change  in  the  rest  of  the  kidney  are  not  luicommonly  ae«n  ;  the 
upper  or  anterior  half  of  the  kiiln»y  is  little  more  than  a  siw:,  and  th^ 
available  kidney  fiulwsUiueii  is  sprwad  tmt  in  the  [Kwterior  or  lower  jiortion. 
In  Bitch  case^  oirdiac  hypcrtt-ophy  is  oft^n  a  marked  feature. 

Acute  and  subacute  iirigbt'fl  diseme  lead  vory  rapidly  to  the 
duction  of  high  arterial  blood-pressuro ;  and  cardiac  hypertrophy  and 
arterial  changes,  if  tho  malady  last  so  long  as  six  weeks,  may  be  obser^'nl; 
that  iR  to  siLy,  in  thif«  time  obvioti^  physii'.-tl  nignfl  pointing  to  tho  exiatenea 
of  b^'portmphy  ciiu  be  detected.  Many  cases  of  chronic  Brtght't  diiaaw 
aHSociated  wich  dropay  exist  for  long  period*  without  leading  to  the 
mt»rked  (Mrdiuvaacular  changes  iiswfK'iBted  with  high  pressure. 

From  Lhu  hIjovb  facta  the  followinj;  dediictinns  may,  perhaps,  be 
prissiMc.  High  arterial  bl  nod -pressure  is  a  fre(|uent  accom)>aidnient  of 
rciuil  diBcaae,  and  more  capeciitlly  of  the  condition  known  as  the  grmnuLu- 
kiihioy  occurring  in  middle-aged  iH-ntniix.  It  is  also  well  market]  in  thr 
coutracteil  kidney  occnn-iiig  in  the  youngs  as  a  sequel  tu  acute  ur  tdir'^M' 
nephritis;  but  it  is  not  an  invariable  accompaniment  of  these  condition- 
Finally,  extensive  desti-uction  of  both  kidneys  may  take  place  without 
necessarily  prothicing  the  graver  widespread  vascular  lesions  aaaociaMd 
with  high  blood-pressure. 

The  cxplaiintiori  c^f  the  c»rdiovji*cnlar  changes  accorapatiying 
disease,  and  espccitilly  evident  in  eortain  forms  of  it,  is  by  no 
simple.  It  i.s  usnally  supposed  that  a  condition  of  what  has  been  called 
"  functional  high  tension "  precedes  the  ajiatomical  changes  described 
nbove  ;  thiit  is  to  say,  the  blood-premsure  k  increased  as  a  result  of  an 
incroosed  a€ti\'ity  of  the  vasomotor  system  wilti  consequent  oontrsdion 
of  the  arteries ;  the  excitation  of  the  v.-utamotor  mechanism  being  pro- 
duced by  the  circulation  In  the  blood  of  some  materinl  capable  of  exciting 
it.  Iq  favour  of  this  opinion  is  the  undoubted  fact  that  the  pulse  in 
renal  disejwe  froijuently  shews  the  characteristic  fciitiirea  nf  high  preasnire, 
when  then-  may  be  no  clinical  eviilence  of  anatomical  chjuigos  in  the 
vetisol.  ThJK  is  mont  I'specially  true  of  acute  ronul  disease,  but  it  is  also 
tnie  of  some  instance*!  nf  chronic  renal  disease.  Further,  the  degree  of 
pressure  is  variable,  and  a  smart  haemorrhage,  say,  fitmi  the  nose,  will 
often  relieve  it  grcjitlv.  There  Ik,  however,  no  cvidanco  to  identify  the 
Bubslaiico  or  sulwiances  that  cause  this  functional  increased  acti\-ity  of 
the  vasomotor  system,  and  some  authors  have  supposed  that  the  cardiac 
hypertrophy  is  not  the  result  of  the  vascular  obstruction,  but  actually  tbc 
cause  of  it ;  and  they  consider  tlutt  the  circulation  in  the  blood  of 
increased  amounts  of  nitragenoua  metabolites,  such  as  urea  and  ita  allies, 
causes  an  increase  in  the  force  of  the  heart-beat,  and  that  in  thU  manner 
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the  vessels  arc  exposed  Ui  an  inciiuifietl  &lraiti,  the  results  of  wbivh  ai-u 
the  thickening  and  f>ther  changes  ohsorved  in  tho  arteries. 

At  any  rate,  the  JDJection  of  nrea.  temporaiily  increases  the  blood- 
preisuro,  yet  Uiis  siilwutice  Iwis  certainly  no  intJiience  in  causing  ai-tvrial 
constriction  ;  if,  (hei'cforc,  ihc  high  totiHion  of  n-iiul  diHOitsc  (Iqicnds  on 
the  presence  of  increascfl  nmotint^  of  nitrogenous  cxtructircs  in  the  blooii. 
the  effectA  may  I«  produced  by  a  prinuiry  action  on  the  heart. 

Again,  it  has  been  sti^^ested.  that  the  bi^h  tension  of  renal  disease  is 
brought  about  by  an  attempt  to  ninintnin  an  efficient  rate  of  blood-flow 
(farotigh  the  remaining  kidney  substance  ;  now  inasmuch  its  this  area  is 
greatly  diniiniKliml  in  extent,  ].he  flnw  cvm  unty  be  maintaini^d  a1  a  normal 
rate  by  an  increase  in  the  ;;enernl  blood-preasure  produced  by  coiiBtric- 
tion  of  other  vascular  arejis  causing  an  ircrensed  rate  of  flow  through 
the  remains  of  thi:;  kidney. 

Si>cjiking  brouiUy,  Uic  high  presenre  in  renal  disease  certainly  varies 
inversely  as  the  extent  of  kiiliiey  eulwiance  present;  and  it  reaches  its 
niaxiinum  in  renal  cirrhosit>.  Expeiimentally,  I  was  unable  to  reproduce 
tbe  elmi'actcmtic  lesiuns  seen  in  tho  arterial  degcueralton  of  rcnid  disease 
as  tho  result  of  the  romnval  of  largo  tjuaiitities  of  kidney,  but  the  blood- 
pressure  was  apparently  raised. 

In  many  cases  of  renal  cirrhosis  it  is  probable  thai  the  widespread 
arterial  changes  arc  primary,  ami  that  tbo  lesions  in  ibe  kidney,  es[>ecially 
those  in  the  epithelium,  are  secondary  to  the  vasculnr  lesion  ;  in  other 
wonls,  the  interference  with  the  circulation  through  the  kidney  lend»  to 
the  ilecay  of  tho  highei-  renal  elements,  and  thus  the  overgro'vtth  of  fibroiia 
tissue  subse(|uendy  foiuid  in  the  kidtaey  is  secondary  to  this,  and  not  a 
primary  lesion.     ( Vvlf  art.  "  ArterioseleroBis  "  in  Vol.  VI. ) 

Considerable  lesions  of  tho  smaller  vessels  of  the  kidney,  with  great 
thickening  of  their  walls  and  a  narro«'ing  of  their  lumen,  may,  however, 
exist  withotn  the  presence  of  any  fibrosis. 

5.  Marasmus  and  Anaemia.— Uenal  disease  frec|nently  produces  well- 
narked  anaemia,  and  alio  groat  wasting.  The  extent  of  the  latter  may 
be  ver^"  largely  conceak'd  by  the  presence  of  ilnji^y.  In  somi*  rt-iial 
diseases  emaciation  is  one  of  the  early  symptoms.  The  wasting  of  renal 
diseases  is  dependent  nn  many  causes.  Iti  the  fii>t  place,  such  patients 
have  an  impaired  nutrition,  dopendont  on  serious  disorders  cf  the  gastro- 
intestinal tract:  the  appetite  is  poor;  nausea,  vomiting,  and  diarrhoea 
an>  common.  Thn  qui inti tics  of  albumin  limt  in  tho  urine  are  often  con- 
fiiileniblu,  OH[H'i:ially  in  i:hnnii<-.  Briglit's  disease  ;  and  in  this  way  the 
nutrition  of  the  patient  is  still  further  nfTected,  since  such  patient*  fre- 
quently pass  in  the  urine  one-quarter  or  one-third  of  the  total  protein 
ingested.  Wasting,  however,  may  be  a  marked  feature  of  renal  cirrhosis, 
in  which  tho  distwrlxince  of  the  gasiro-intestinid  functions  may  be  slight, 
and  in  which  the  albtiminuria  ix  always  slight  ;  the  emaciation  in  these 
eases  reaembles  the  nipid  wasting  that  is  seen  experimentally  when  large 
quantities  of  the  kidney  substance  are  removed,  a  condition  which  I 
have    shcwii — at    any    rate   oxpcriracntally — 1«  be  dependent    on   an 
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increased  disintegration  of  the  protoin  tissues,  more  especiaUjr  of  ib« 
musclus. 

Anaemia  in  i-onol  diseaao  ie  present  in  almost  ull  coses  to  a  gr«at<?r 
ov  less  extent ;  but  it  is  specially  well  marked  in  chronic  Bright'*  dtMMe 
associated  with  dropsy.  Such  patients  are  exceedingly  p&Ie.  3iCui^ 
piitioiit4  with  gi-anulnr  kidney,  eepecially  in  the  form  of  it  seen  in 
persons,  are  alao  frequently  very  piUc  ;  atiJ  the  imaemia  of  rerul  <lii 
like  the  wiutling,  in  oftt^n  of  complex  origin.  Miuiy  patients  Buffer  from 
profu»»  haemorrhages,  spociatly  hnm  the  nose  or  front  the  urinary  tract ; 
and  in  the  latter  case,  if  very  profuse,  it  not  improlwhly  arises  from  the 
pelvis  of  the  kidney.  The  dyspepsia  nnil  gastritis  iiwosaarily  present  in 
this  (liseaiio  will  iil^u  temi  to  uiiihi;  umLciiiijL,  uiid  it  is  pixibablu  that  thr 
widespread  disoniers  of  nutrition  also  lend  in  this  direction. 

The  anaemia  of  rennl  disease  may  be  extremely  severe  ;  and  nuny  of 
the  vascular  murmurs  characteristic  of  anaemia  arc  very  evident  in 
of  renal  disease. 

6.  Secondary  Inflammations  {vid*  p.  017). 
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By  Prat  J.  RusB  BuAUFoiur,  11.D.,  F.ILS. 

Introduction. — There  is  a  group  of  affections  of  tin-  kidney  in  which 
one  of  the  leading  features  is  the  presence  i>f  iilbiimin  in  the  urine.  In 
some  of  these  diHeaseH  tho  aUmininuria  is  tlie  most  importAnt  chnracter- 
istic,  ill  others  it  is  an  accompaniment  of  dropBV,  impairment  of  nutrition, 
anaeiniu,  can lio vascular  changes,  aiid  the  toxic  phenomena  iriclitdcd  under 
the  general  heading  of  uraemiiv.  These  art'ectiuna  of  the  kidney  are  of 
very  varyinj;  degree*  of  severity  :  souif  ai'e  Irivial,  preacntiug  few  or  no 


symptoms   ami    not  leadini;   to  any  yiermnnent  de|mrtiir(*  from 
othors  liru  rApitlly  f:ital ;  an<l  in  a  third  giovip  thero  is  griuit  itiiptunm 
of  litiiiUh,  often  lasting  for  montlis  or  years  and  frequently  t«mimatiii£ 
fatally. 

The  grejLt  variatioiw  in  the  eeverity  of  these  difTertnt  renal  alfvi-tions 
make  thieir  claasifif.itiori  a  m;itt*"r  'if  oinsiilei'able  difficulty.  Further, 
the  genoml  etiectK,  micb  as  iho  impiiinucnt  of  nutrition,  the  prosenc«  or 
absence  of  dropsy,  and  the  ciirdiovasculai-  degeneration,  do  not  nccessirilj 
vary  in  degi-ce  with  tlio  sevrrit}'  of  the  reniil  Hflection  ii«  jmugeti  by  the 
(^hiinges  [trtKliictxl  in  the  itrine,  aiu)  iiioit-  Ltipoeially  by  the  ({Uiintity  iif 
albumin  pi-o^ont.  Some  of  iht:  most  Horiuus  forrafi  of  kidn«y  disoue 
present  but  a  slight  degree  of  albuminuria,  and  the  mere  i>resenc«  of 
a  Inrge  quantity  of  albumin  does  not  uecessarUy  establish  tho  cxiitcocc  of 
griivo  mid  chronic  ronal  diswwo. 

The  nomenclature  of  these  affections  \b  somewhat  unsatisfacTnry,  1)Ut 
the  descriptive  title  nejihritis  is  uau;i.l1y  applied  to  moi«t  of  them,  .-dthou^h 
in  nob  a  fow  clear  evidence  of  the  existence  of  a  puibological  staM  alun 
to  inHammution  is  wanting.  The  luiuio  nephritis  is  somotimos  applied 
with  e(|tml  readiness  to  the  nibuniinuriii  present  diu-ing  the  height  M 
an  acute  infective  procefis  whit-h  w;ui  formerly  deewrilietl  as  {ebriWj 
albuminuHii,  and  to  an  inflammatory  atlcction  of  tho  kidney  of 
severity  auch  as  that  producetl  by  cantharides,  turpentine,  or  the  vinu 
some  acute  diseiises  hucIi  iis  ac-arlet  fever.  In  the  first  there  is  no  great 
distui'liaricr  uf  the  ecoiitimy  than  the  presunuu  of  a  very  small  quantiti 
of  albuiiiiu  in  thw  urine,  whilat  tho  secmid  may  ra|iiilly  [irovo  fatal  fronl 
complete  mippretusion  of  the  urinary  function  and  the  consequent  pnxluc' 
tian  of  a  lethal  toxaemia.  These  extreme  conditions  may  he  taken  as 
illustrative  of  the  variations  in  the  inten.sity  of  .so-called  ju'!ite  nephritU; 
hut  thu  t<*rin  nephritis  in  not  even  limited  to  kucIi  eonditions  a.<>  the 
and  it  is  often  appliodt  eaijceislly  in  tho  form  of  chronic  iifphritiM,  to  ooo^ 
ditions  ditfcring  widely  not  only  in  the  severity  of  the  symptoms  or  in 
the  nature  of  the  morbid  lesions,  but  also  in  the  course  of  the  maladies, 
In  some  instances  of  reiuil  disease  the  malady  comes  on  insidiously,  rat 
a  prolonged  course,  and  is  L'haract^riBod  by  the  persistence  of  symptoi 
such  a!v  dro|isy,  unaemia,  albuminuria.  In  many  cases  the  course  of 
a  malady,  ;dthough  not  uniform,  is  ultimately  unfavourable,  and  in  tbts" 
respocc  this  form  of  chronic  renal  diioasc  reaombles  the  course  of  other 
chronic  affections.  Such  a  condition  is  appropriate ty  described  as  chronic 
uephriti&.  In  another  group  of  cases  after  an  attack  of  acute  nephritic 
all  the  symptoms  clear  up  with  tiio  cvception,  perhaps,  of  albuminuria  of 
a  var^nng  degree  of  severity  ;  the  diopsy  may  completely  disappear,  and 
the  patient  regains  the  appearance  of  usual  health,  but  idbumin  may  W 
present  in  the  urine  for  mnntlm  or  oven  years.  This  class  of  case  b  alio 
often  spoken  of  ah  chronic  nephritic,  and  the  iwdaily  is  regarded  aa  the 
direct  sdiuel  of  the  acute  lesion  that  preceded  it.  There  is  a  great 
difference  tietween  these  two  groups  of  cases  ;  not  only  is  albuminuria  the 
sole  s^inpLom    in    the  one,   whereas   in   the  other  tt  is  arcomjmnied  by 


NEPHRITIS 


587 


I 


pht>iiufi)t.-iiu  of  u  {^rvtttoror  lees  dogrea  of  severity,  but  tliere  U  the  further 
and  important  dilfcrenco  tbiit  in  one  claw  of  case  tbe  condition  is  |irogres- 
Bive,  whereas  in  the  other  it  is  more  or  lew  stationRry.  It  is  uiiNuiMfactorj- 
lo  speak  of  both  the  classes  a*i  chronic  nephritis,  especially  its  the  difference 
in  the  prognosis  of  the  two  eondilions  ij*  great.  The  one  lesion  should  Ue 
looked  npon  an  accurately  de^ri-ihed  ns  chronic  nephi-iti^  :  the  other  ehotild 
ntber  bo  regarded  as  a  It'ftion  produced  by  the  acute  disease,  but  not 
necessarily  of  ;;ravc  import,  and  possibly  even  non-progressive  in  character. 
Another  difficulty  in  nomoncliUure  arises  from  tlie  confusion  betivecn  t,lie 
terms  Brijjht's  dineruie  and  nephritis.  Many  Hxilors  use  these  two  teinns 
synonymously  and  jis  i-ipiivalcjnt  lo  acute  and  chmnic  nephritis,  othi-i-» 
restrict  the  term  Bripht'a  disease  to  the  chronic  aflection.  and  others  again 
use  the  woivl  nephritis  whc-n  speaking  of  th<-  le-is  serious  mid  Bright'* 
disease  when  deiding  with  the  more  Heriouii  aliections,  both  acute  and 
chronic. 

There  is  the  fm-ther  difficulty  that  Hright'a  disease  ts  aomotimes  held 
to  include  lardaceous  disease  of  the  kidney  and  also  the  granular  kidney. 
The  clinicji!  picturo  presented  by  some  caace  of  lardaceone  kidney  closely 
i-e»iinil»l(?»  that  hcon  in  thi-onic  nephritis,  and,  further,  it  is  not  uncommon 
for  the  lesions  of  chronic  nephritis  and  those  of  waxy  eiiange  to  coexist 
in  the  same  kidney.  Many  instances  of  the  large  white  kidney,  and 
especially  tho«  describcHi  in  former  years,  are  really  examples  of  amyloid 
change.  Larrlaceotis  disease  of  the  kidney  Wing  usually  part  of  a  wide- 
spread change  affecting  many  organs  and  tissues  of  the  l»ody  bIioiiIiI  be 
classified  apart  from  nephritis  and  Bright's  disease.  There  are  ^eat 
difficulties  in  claasifying  satisfiittorily  the  prantilar  kidney,  iiiaemnch  aa 
this  nante  is  applied  by  diflerent  writers  to  a  very  considerable  number 
of  difTerent  renal  lesions ;  in  fact,  hy  some  to  all  condition.H  in  which  the 
fibrous  ti-ssue  of  th<-  kidney  is  incriuued  in  amount  and  the  surface  of  thit 
or;gan  in  irregnhir  from  the  une^iiial  dii^trihutiun  of  the  fibrosis  in  ditVerenl 
part*.  Further,  the  mere  adhesion  of  the  capsule  to  the  kidney  sul'stanee 
depending  on  this  formation  of  fi))rona  tissue  is  often  reganlfd  as  siitlirit'nl 
evideni-e  to  chtssify  thu  kidney  as  granular.  Others  limit  the  term  tu  the 
well-kniiwii  degunci-ution  of  thu  kidney  aHsociated  with  marked  cnivlio 
vascnW  and  especially  arterial  lesions,  in  which  the  degi-eo  of  fibrosis  is 
very  considerable.  Some  forms  of  renal  fibrosis  doubtless  date  their 
origin  from  an  affection  of  the  kidney  that  may  bo  describwl  as  a 
nephritis,  acut<i  or  chronic;  but  a  considi- ruble  number  of  cases  of 
grunidar  kidiioy  arc  the  residt  of  a  si^Eow  degeneration  of  the  kidney  and 
btrjod-vcssels  genenilly.  Not  only  is  this  so,  but  there  is  much  evidence 
lo  prove  ihat  the  renal  change  may  be  the  direct  result  of  the  arterial 
disease,  and  tberef'Tc  merely  a  local  manifestation  of  a  widespread  degener- 
ative process.  This  form  of  granular  kidney  has  no  direet  relation  to 
aente  or  thi'onic  nephritis,  and  is  more  accurately  olatwified  as  a  degenera- 
tion, and  hence  it  is  doiibtful  whttther  it  Mhould  be  s]ioken  of  as  Bright's 
diseaie,  although  clinically  xuch  case;;!  maj'  present  dropsy  and  albnndnnrin. 
Dropej  and  albumiimria  may,  however,  Iwth  be  present  without  thei-e 


necesearily  being  tiephriiia  or  Brif^ht's  disejwe,  as,  for  example,  io  eanli 
diseave  witii  jM^^sivi^  oiiige..'«1.i<>iii)f  the  kidney ;  ainl  ulthau^h  tho  ttlbiinainur 
in  Kuch  a  cjimo  no  doobt  UeimntU  on  uliaiigUH  in  the  <!pithelinl  olemcnU 
the  kiilnoy,  the  condition  is  veiy  dilToront  from  uophriti^  associated  wii 
Uropsy. 

Thus,  the  organic  diieases  of  the  kidney  associated  n-itb  albitminiit 
iDuy  be  claesitieil  under  the  heads  uf  nephritis,  librasis>  aiul  uinrlc 
diseaae.  AlbuniinuHii,  however,  may  exist  even  in  considerable  aUHNRii 
without  the  prefi«ncB  uf  any  of  iheuu  groaa  changes,  and,  further,  aereni 
varieties  of  such  ulbiiminunci  may  be  recogiiiaed,  auch  as  ftincttonal  or 
physiologienl  Jilhuminitria,  the  nlbiiminuria  of  pii^sive  congestion,  iknd  thr 
jUbuminuria  rosnlting  from  v-isculnr  lesions  oth«!r  than  passive  congestiuii. 
moi-o  CK|H!cially  thnl  due  to  infanitinn.  All  theiie  varieties  of  albtuninohA 
are  liable  to  be  confonndeil  ivith  the  more  serious  form  depcodeiit  oa 
renal  di^gene ration,  Iiut  they  nro  especially  liable  to  be  «>nfouiitled  with 
ne[>hritiH.  The  album  in  uria  of  [Ki-nsive  congestion  and  of  infarction  it 
apt  to  be  ituddcn  in  its  onsets  and  ih  iiflen  marked  in  ilegroe^  and  mar  ha 
accompanied  by  haematmia,  and  thus  the  resemblance  to  soine  forms  of 
nephritis  is  considerable.  Passive  congestion  and  infarction  are  c«peciall)r 
liable  to  occur  as  complications  in  cardiac  disease,  and  genuine  neptintik 
may  also  develop  in  such  |uilient8.  The  so-called  functional  or  physio 
Iogit.'al  albuminuria  is  sometiniL-is  'lifUcuIt  to  recognise,  and  may  be  con- 
fouiideil  with  the  albuminuria  of  chronic  renal  disease,  and  ospecially  vith 
some  fonus  of  chronic  Hright's  disease  ami  of  granular  kidney. 

Nephritis  is  usually  defined  as  inflammation  of  the  kidney,  although 
it  must  be  adnutttnl  that  many  of  the  conditions  include<l  under  Chit 
hejwling  mij^ht  ho  more  coirectly  deecribeil  as  due  to  a  toxic  aettoB  oa 
tlie  renal  elements.  Iti  some  fonns  the  inflammatory  phenonttiwh  an 
well  mnrkcd  as  gauged  by  the  congestion  of  the  blood-voseels  of  ths 
orgnn  HTid  the  exudation,  and  also  by  the  changes  in  the  urine,  audi  as 
the  presence  uf  bhxNi.  In  nthiT  instances  however,  of  Bevr-re  nephritis 
the  main  lesion  is  necrosis  and  degeneration  of  the  renal  6]>ithe]ium.  It 
is  difficult,  if  not  impossible,  to  separate  these  two  types,  and  they  an 
usually  Vxjth  included  umler  the  heading  of  nephritis.  In  most  formn  of 
nephritis  all  the  elements  uf  the  kidney  sutler,  but  in  Mirying  degrees; 
and  dffinite  forms  hiive  been  rociogniscd  as  glomenilar,  tubular,  and  inter 
stitial  nephritis.  It  is,  however,  vcrj'  rare  for  any  form  of  naphntis  to 
affect  exclusively  one  only  of  these  sets  of  stnictures.  Thus,  it  is  almost 
impossible  for  the  glomerular  nuphritis  lo  leave  the  tubules  unaffected 
since  the  lesion  in  the  glomeruli,  if  at  all  sevwe,  will  interfere  with  and 
possibly  arrest  the  circuUtion  in  the  vessels  supplying  the  convoluted 
tubules,  and  thus  a  glomerular  lesion  is  necessarily  accotnpanied  by  a 
gi-eater  or  loss  degree  of  degoncration  of  the  tubular  epithc-linm.  The 
toxic  agents  that  \&u]  to  degenerative  processes  in  ihe  tubular  epithelinra 
also  commonly  prwluce  some  effect  on  the  epithelial  structures  of  the 
glonieruUr  chamber.  Thus,  a  pure  tubular  nephritis  or  a  pure  glontemlar 
nephritis  miwt  be  a  great  rarity.    Further,  interstitial  nephritis  can  hardly 
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occur  to  Koy  considerable  degree  viiliout  producing  Mcoiidary  cflTocla  in 
the  remil  tubules,  and  hence  it  comes  about  that  the  de»cnptivo  title 
glomerultir  nephrilis  is  uppheU  to  a  legion  in  which  the  glomeniljir  lesloni* 
]»-e«lorniiiate.  Similiirly,  th«  ttnii  interatitinl  nephritis  is  employet)  when 
the  morbid  procuftseti  hfc  tnO!>t  markcil  in  the  hiotw  connective  tiiwiii- 
separating  the  rennl  tuhules.  Nephritis  may  he  acuio  or  chronic,  and 
much  difference  of  opinion  hjw  been  exprcMed  with  regard  to  the  relation 
of  chrnnie  nephritis  to  the  more  acute  (wxiceas.  yome  writers  consider 
that  chronic  nephritic  ib  itsiiullv  the  ae(|iiel  of  acute  nephntis,  whtlBt 
others  believe  that  ihia  is  very  exceptional,  a.rid  that  iiifmt  iiistancwi  of 
chronic  nephritis  are  chronic  from  the  commencement.  It  is  oftcD 
ftitlicult  to  distinguiijh  between  cJii-onic  and  acute  uephritiij  because  the 
oiiDct  of  the  diBeaite  is  so  often  vor^*  in&tdiouti ;  further,  symptoms  may 
arise  suddenly  in  the  course  of  chi-onic  and  latent  disease,  so  that  many 
cases  of  chronic  nephritis,  often  of  io[ig  standing,  may  present  acute 
symptoms  and  thu»  give  rise  to  the  impression  that  the  renal  lesion  is 
iwriite.  Again,  the  epithet  chronic  is  oftu'n  applied  in  cases  in  which,  after 
an  acute  onset,  the  symptoms  have  persisted  for  a  considorablo  lime,  for 
instance,  for  several  months;  ami  thare  cjui  he  no  doubt  that  in  a  certain 
proportion  of  cases  of  acute  nephritis,  for  example  in  that  complicating 
scarlet  fever,  the  renal  lesion  persists,  and  that  these  cases  should  be 
classed  as  instances  nf  chronic  renal  disease  dating  from  an  acute  attack. 
The  relation  of  chrnnic  to  ariite  renal  disease  is,  however,  often  Icis 
cln»e.  Thus,  the  acute  lesion  may  clear  up  and  the  urine  remain 
free  from  albumin  for  long  perio<l8,  and  then  a  recuiTcnce  of  the 
nephritis  may  uke  place,  am!  possibly  then  the  jdbuminuria  rcmaios 
persistent. 

But  in  a  very  largo  pni|Hn-Liim  of  ca-stt-s  ii£  clinmir  ncphrili)^  the  nni^el 
ift  so  insidious  that  no  history  of  an  acute  renal  affection  am  be  obtjiinetl. 
This  applies  to  all  forms  of  chronic  nephritis,  not  only  those  instances  in 
which  the  le«ion  is  mainly  tubular  or  pureiicbymatous,  but  ali^o  to  the 
many  varieties  of  renal  scles-osis.  It  is  probable  that  chronic  renal 
diseaM,  especially  the  form  in  which  Rbmsis  of  tht;  kidney  ik  a  proniiiienl 
feature,  may  ari&e  a  long  time  after  an  attack  of  acute  nephritis,  and 
after  an  intervening  period  of  good  health  between  the  acitte  disease  and 
tho  mauifestntions  of  the  chronii.'  lesions.  It  must,  however,  be  reiuom- 
bered  that  chronic  rrjiial  iliscuRc,  often  of  a  severe  type,  may  be  present 
for  long  periods  without  pralncing  symptoms  of  sutticieni  intensity  to 
attract  attention,  and  that  in  not  a  few  cases  the  e.vistGnce  of  tho  malady 
in  an  advanced  form  is  discovered  accideutally  its  the  rcsidt  of  a  routine 
examination  of  the  urine. 

Und(<r  the  he-ailing  of  etiology  the  factors  concerned  in  the  causation 
of  the  three  main  futnis  of  nephritis  will  be  eousiderud.  Aftur  thin 
separate  descriptions  of  (i.)  acute  nephritis;  (ii.)  chronic  nephritis,  in- 
cluding the  funn.s  known  iis  the  largu  white  kidnuy  and  the  eonlraeted 
,      or  smiill  whit(3  kidney  ;  and  (iii.)  of  granular  kidney,  will  1*  given. 

Etiology. — XephritiK    has   lieen   attributed    to   a    large    number   of 


cHtises,  some  acting  directly  on  bbe  kidney  and  athen  on  its  btood- 

veuels. 

Cold  is  still  regarded  by  iniiny  as  of  grwit,  if  m»t  of  pantmouot,  hn- 
portanve  in  tlie  [irodiictiini  nf  thitt  diHeiuit^  ami  it  has  bixiu  supptta.vl  Uul 
crilcl  rosnlting  fmm  exposure  of  tlio  »kiii  leads  Ui  exLrome  congestion  of  tlie 
dt!u}h«t?:iied  kiiliieyfl.  Others  hare  attiibiit«<^l  the  supposed  inHueuce  o(  ooU 
in  the  production  of  rciial  disease  lo  the  suppression  of  tho  ftiiictioiu  of 
the  skin,  Hiid  t<>  the  rotontiun  in  thu  )ilo<i«)  stream  of  the  toxic  cno- 
Htilumits  <jf  the  swfat  which  shoid*!  Tiunually  lie  excreted.  Tlie  gtxU 
viiriaticins  in  the  qa'tntity  of  unite  evcreicd  in  the  i>uiuiDer  and  U'inter 
have  idao  been  used  as  tin  arpiment  in  support  of  the  opinion  thut  ihctv 
in  sunic  ititiinatc  coiiiiexioii  between  the  skin  Hud  the  kiduejs.  At  ibe 
present  time  there  is  no  physioloijical  evidence  in  favour  of  any  reflex 
ner%'ou8  connexion  between  the  ^kiii  and  the  kidneys.  That  nephritii 
occurii  after  exjiosiire  to  cohl  is  undoubted,  and,  further,  the  diaeiue  sujr 
lie  unduly  frc<juetit  in  those  whose  oceuputionit  expose  them  to  'X'icinitRdn 
of  temperature,  as,  for  extimple,  enj^inecrs  and  iKiiler-cleiiners.  PncuRtrints 
ie  Jilso  a  diftense  which  may  follow  expostu-e  to  cold,  but  cold  is  no  lon^ 
regiinled  as  a  direct  and  sole  catinft  of  pneumonia  Iml  simply  as  a  ditpot- 
ing  or  assisting  cause.  In  the  case  of  pneumonia  the  cold  is  suppoted  U 
act  by  depressing  the  resisumcc  of  the  orf^nnism  as  a  whole,  and  cfcot 
allowing  the  pneumoroccus  to  effect  a  lodgmont.  In  many  cases  in 
which  nophritifi  is  attribulcil  tt^  cnld,  ciintful  inquiry  will  oft«n  rrvml  tlw 
OLxurretico  of  (tome  iufeetive  diseiuge  oft-en  of  slight  severity  immt^diatdy 
iinUscinleut  to  tlui  xupiMMtid  ex[K)aure  to  cold.  Expoeura  to  cold  vaa 
once  regarded  as  a  cause  of  nephritis  during  convalescenoo  from  aoarlet 
fever,  but  jH)»<t-8carl.ttinal  nephritis  often  oceurs  when  the  most  oanfn) 
pivcautiont)  have  ^tcv.n  taken  thruiigluiiit,  and  the  dise-aso  is  not  unkDuwa 
in  pjilieulK  who  have  not  been  out  of  l>ed.  It  would  socm  probable  thai 
the  part  played  by  cold  in  the  production  of  nephnti.s  is  hardly  u 
important  as  has  lioiaetimes  l>cen  thought,  and  that  oven  when  it  ii  a 
factor  in  the  pmduetioti  tti  the  disea^se  it  may  act  rather  as  a  disposing 
thitn  as  a  direct  exciting  eause.  On  the  other  baud,  there  is  abundant 
cndenco  that  nephritis  of  all  degrees  of  severity  and  of  many  diflerent 
vimeties  can  be  profhiced  by  the  action  of  toxio  agents  on  the  reasl 
structures,  WTit.'u  nophrilin  appears  to  follow  directly  upon  cx^Kusiirc  t* 
cold  it  is  prolialde  that  there  is  »orae  toxic  agency  as  well.  This  floes 
not  minimise  the  importance  of  cold  or  a  factor  in  the  production  of  the 
disLvtso  any  more  thnn  in  the  caxe  of  pneumonia,  hut  it  relegates  ctAd  la 
the  position  of  a  disposing  or  auxiliary  factQi-,  and  shews  that  it  ia  imk 
the  sole  or  exciting  cause.  The  same  chnnge  of  opinion  ha3  taken  place 
with  reference  to  the  part  Uiken  by  cold  in  the  pixuluction  of  other 
diHea^eH,  ax,  for  instance,  pbmrisy,  [Ktriciirditie,  |>urit<initiH ;  thoM  were  all 
formwrly  uttriliuted  lo  tli«  direct  actifju  of  cold,  ivuticularly,  jierhaps,  in 
the  case  of  pleurisy.  It  is  now  realised  that  so-called  idiopathic  pleurisy 
is  in  the  ^*ajt  mnjanty  of  cases  due  to  the  action  of  the  tubercle  bacilltu, 
an  infective  agent ;  and  it  would  seem  prol)able  that  in  nephritis  »  toxte 


Agent  of  some  kind  is  also  responsiblo  for  the  production  of  tbe  inikliuly 
in  a  large  proportion  of  the  cases  in  which  at  first  sight  it  wouM  seem  to 
be  directly  due  to  ihe  iiction  of  cold. 

The  loj-ic  iiyt'ntr,  capable  of  causing  nephritis  are  very  inimi'ious  titid 
incliiilu  variuiui  inor^nic  ftatts,  especially  compounds  of  lea*!  aii<l  mercui'y 
and  ihfl  bichromates;  aeidft  such  as  oxalic;  organic  nubitanees  such  as 
alcohol,  turpentine,  and  cantharides;  and  a  number  of  animal  and  vegetable 
toxic  ImmIics  including  snake  venom,  abrin,  ricin,  the  blood  of  certain  fish 
{more  particularly  thiti,  of  the  eel),  and  ii  bodv  of  cDnsidombJe  intciest, 
viuylaniini!.  A  nnnilwr  vf  theso  KubHUuicTH  art;  mainly  of  iheoreticnl 
interest,  inaamuch  a«  tliouj^li  capablt-  of  [itiiduciug  nephritis  experlnienL- 
ally,  they  do  out  cause  the  disi^asc  in  the  human  subject.  The  toxins 
produced  by  various  organi-sniH  belong  to  a  more  inijiortant  category,  and 
much  experiinenud  work  bait  bui-n  iloiiu  with  the  loxiu  of  diphtheria. 
Nephritis  follows  a  very  hirgo  number  of  acute  infections,  ami  it  in 
probAbic  that  in  many  instances  it  ia  produced  by  the  action  of  n 
bacterial  toxin.  In  sonic  bacterial  diseases  it  ■would  Hcem  probable  that 
the  active  agent  is  the  mici'oorgani&ni  itHvlf,  m  nephritic  may  occur  in  a 
number  of  coniliiions,  for  example  in  tuberculosis,  in  which  the  organiitni 
causing  the  disease  is  found  in  the  kidney  and  in  the  urine,  althriuj:h  the 
toxin  hoA  but  little  action  directly  in  causing  nephritis.  The  nttmber  of 
toxic  agents  capable  of  causing  nephritis  is  not  only  very  great,  but 
different  toxins  pi-odnce  dili'erent  varieties  of  lesions.  According  to 
Lindemnnn,  throe  grou]w  of  renal  poisons  may  bo  recognised-  (i.)  can- 
tharidee  and  the  unknown  vinit^  of  aoirlet  fever  prudnce  extreme 
glomerulo-nephritia ;  (ii.)  the  renal  poisons  containing  ihe  metallic  salts 
and  the  chides  of  the  heavy  metals  lead  to  necrosis  of  the  celts  of  the 
convoluted  tubules ;  and  (iii.)  the  i-enal  ]K)isons  mainly  of  animal  and 
vegetable  origin,  Kiich  as  abrin  am)  ricin  and  the  bhKHl  i)f  certain  tish, 
produce  degoiittnitioti  and  uxtennive  vaciiulation  of  ihi-  pmlopljisni  of  the 
epithelial  cells  of  the  kidney.  Vinylaminc  pn^duces  residts  very  similar 
lo  those  seen  after  the  admin i.stnition  of  the  bactefial  toxin:?,  and 
I.indoniann  Ktatt^s  that  the  renal  le^^ions  produced  tiy  it  are  very  similar 
to  those  seen  after  the  administration  of  cadavonno  and  putroscinu.  Tliia 
obsen'ation  serves  to  explain  the  production  of  ren.il  disease  as  a  secondary 
rcsnit  of  the  formation  of  toxic  euhstancea  in  the  alimentary  canal.  In 
addition  to  these  toxic  iigenta  callable  of  producing  renal  IcsioiiH,  tliei-e  in 
a  further  group  of  ci-lhilar  toxins  timl  have  ii  similar  action.  Thf  blood 
serum  of  an  animal  of  one  species  when  injected  into  another  gives  lisu 
to  very  definite  renal  lesions  ;  in  other  words,  it  is  said  to  (Hisses."?  a 
ncphrolytic  action.  Thi»  ncphrolytic  action  can  be  greatly  inttuenced  by 
the  injection  into  the  animal  nf  kidney  sulBtance  prior  to  the  withdmwal 
of  its  serum.  Thus,  the  normal  scrum  of  guinea-pigs  prrxluces  hut  e<light 
effect  on  the  kidney  of  the  rabbit  when  injected  Into  the  latter  animal, 
but  the  serum  of  the  guinea-pij^  acquires  nephrolytic  properties  if  the 
guinea-pig  be  injected  for  some  time  with  an  emulsion  of  rabbit's  kidney. 
In  these  circnmatances  the  blood  of  the  guinea  pig  develops  a  nephmlysin. 
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TliMO  otisci'VitLioiift  iiru  nmiiily  of  importance  at>  shewing  the  mullipltdty 
nitd  complexity  of  the  toxic  agents  that  xaa.y  produce  detinit«  reiial  ladoiu 
akin  to  tlioso  seen  \u  nephritis.     But  it  hHs  not  been  proved  that  cIk  mul 
cclU  of  at)  ;inimal  can  lend  to  the  production  of  a  nephrolysin  when  Uioj 
aro  injucU-d  inU)  an  aiiiniid  <if  the  same  species  aA  that  from  whicli  they  an 
derived.    The  lilmid  uf  u  guincji-jiig  will  dBVL'Iup  a  nuphnily^ia  actinjf  uo  the 
cells  i>f  ft  rabbit's  kidney  when  the  latter  is  injected  into  the  former,  bu:  ili*- 
&bi)or|)tion  by  nn  aniinal  of  its  own  renal  celU  in  a  very  different   nutlet; 
and  wu  do  iiuL  knuu'  lluit  in  thew  circumstano<^H  »iniJbu'  toxic  IkmIim  ur 
{iroduced.      Some  experiments  have  been  done  to  clear  up  this  potaU  and 
it  is  )4tHt«d  that  if  the  renal  artery  be  ligatured  on  one  aide  to  UmI 
necnuiii  of  uno  kidney  residD^,  lesJontt  of  a  degenerative  iiatun:  occur  U 
the  oppoaita  kidney.     Similur  results  are  said  to  follow  the  li^tuiv  of 
one  ureter,  hut  here  the  conditions  arc  more  complex  in  that  llierB  it 
retention  of  uriruiry  products  on  one  side  otring  tu  the  fonnatioii  of  a 
hydro-  or  pyo-nephroais.     It  is.  at  any  rate,  determined  that  the 
iniiler  the»c  latter  conditions  of  ligature  of  the  renal  arten*  or 
Ul-eter  on  one  side  are  very  slight^  and  not  comparable  to  those  (wd 
by  the  action  uf  a  nephrolytic  (wnmi  prepared  in  the  usuaJ  waj  by  tkr 
injection  of  an  emulsion  of  kidney,     llie  experimeotal  study  of  Bo^uitii 
by  the  action  of  toxins  not  only  shews  that  diffenmt  ieaoai  Bftj  he 
])]tNlnrcd  by  ditFerent  to\ini>,  bnt  it  also  has  thrown  sone  U^K  oo  dw 
rrhttiim  of  i-linmic  renal  lusioua  to  Kcut4'.     Such   poiaona  sa  lUiililhsiii 
toxin,  corroei^'e  sitblimatei,  ouitluiridin,  the  toxin  uf  SbxjJuflocaam*  ^ftfmm 
autns,  may  all  produce  acntc  legions  of  t'arying  ilegrees  o(  sersrity,  bat 
prondcd   the  doses   ascd   be  not  excessive  the  kidney  maj  n^nn  its 
inte-grity  after  tlic  stibKi^leoce  of  the  acute  pbenoinena.      Xocwitfaeouidatg 
these  rosuttfi  Lyon  tr.is  able  to  produce  chroaic  leaone  by  the 
lion  of  small  repealed  doses,  and  thus  it  is  probable  that  chrvaMr 
i%  dependent  upon  the  continuous  action  of  SMne  toxin  rstiMr  tWa  aa 
direct  sequel  of  an  acute  teekni.    Funher.  bichromate  of 
produces  ireU-marked  effects  on  the  renal  epithelium  ^— ^"*g 
to  its  complete  destruction,  does  not  lead  to  the  focmatioM  ot  may 
tissue  in  the  kidney  etich  as  is  seen  in  all  fonos  of  chRHur 
Sinoe  the  injectioB  of  biehraiBata  of  potusiaB  >Mo  eIm  nmal  anary  oa 
one  side  may  lead  to  the  couplete  demiRthw  of  die  epUbifinn  ef  At 
tabales  of  that   kidney  vithimt  aiqr   Efaraaii^  the  JfatoM 
iwm  in  chronic  renal  disease  can  hardly  be  regpided  aa  eatinly 
oo  the  aaere  dertrocoon  of  the  tubofatf  epith^aa. 

The  toxic  agents  caoBBg  nephritis  in  the  hnin  aAjau  May  be 
in  the  form  of  food,  drags,  or  poboa :  «r  khey  nay  be  ptuJauad  m  the 
bchly.  poeeibly  as  the  result  of  dfataafced  aw^aliiiliiM :  w;  SamMf,  th«r 
aiay  arise  as  the  products  of  infective  proeeaaea     With  th»  tmatfUmm  «f  ^ 
the  portiMe  action  of  cold,  noet  age^s  ftinng  raa  to 
ilaiailid  into  oae  or  otberef  those  three  groofia.    JUeahal 
iaiUw<rl  asaa  aitida  of  <&et  eapabte  of  eaiiiy  ncfihritii ;  W 
the  aane  dittcidties  in  the  «»y  of  explaiaiBg  the  cflbcc  «f 
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praduc'ttnti  of  nephritis  na  there  are  iu  the  etiology  of  many  other  diaeaMB 

impiiteii  to  this  agent.  Nephritis  is  nndonbtedly  a  frequent  occurrence 
aTDUiijp>t  the  intern |>eni to,  nml  inntanct's  have  Iwen  recorded  in  which 
dilTuse  p&renchyraatottK  nc|iljnLii;  \a\&  followcti  mpidly  wXxvx  a  short  [H-riod 
of  Dxcissive  drinking.  On  the  other  hnnd,  large  qnantities  of  alcohul 
may  be  taken  for  long  periods  of  time  iritbout  the  development  of  renal 
diseaBe.  either  in  an  acute  or  in  a  chi-onic  form.  The  malady,  however, 
is  frequently  seen  in  thoee  whose  avocauons  expose  them  to  temptation 
— for  example,  potmen  and  workmen  who  are  exposed  to  great  changes 
of  temperature,  and  in  whom  l>oth  alcohol  and  cold  nuiy  be  factors  in  the 
production  of  the  disease.  Some  forms  of  chronic  reiud  diacase,  especially 
granular  kidney,  have  been  attributed  to  long-continued  over-indulgence  in 
food  and  drink,  and  thin  <liaease  is  said  to  occur  as  the  result  of  liigli  living. 
Some  liave  attributed  the  chronic  degeneration  to  the  excoMive  quantities 
of  animal  food,  hut  the  etiology  of  granular  kidney,  or  at  any  rate  of 
anme  of  \Xa  fnrms,  is  clnselv  aMocinte*!  with  thiit  nf  arterinsclerusis  and 
high  tviuiion.  The  hing-continueil  ingi-tition  of  Lhn  luvivy  metidK,  eitUer 
as  medicine  or  «omutiinea  in  the  form  of  poison,  as  in  the  well-known 
instance  of  lead  poisoning,  is  unquestionably  apt  to  produce  nephritis 
or,  at  any  rate,  chronic  renal  disease.  Mercury,  k-ad,  and  arsenic  are 
eapecially  ofticient  in  eiuisiiig  renal  loflions.  Tiiriienlinc  and  cunthnridcs 
may  cauae  nephritis,  either  when  tAken  accidentally  oi'  intentionally  as 
poisons,  or  even  in  some  iuBtancca  ai^  the  ivRult  of  their  medicinal  use. 
Workers  in  aniline  factories  may  be  attacked  by  nephritle,  aiS  the  result 
of  inhalation  of,  or  the  swallowing  of,  the  benzene  derivatives.  Cantbarides 
is  aaid  to  have  produced  nephriii*  in  sevoml  instances  iu  which  the  drug 
has  been  employed  simply  as  a  voBicaiit ;  and  nephritis  has  followed  the  use 
of  turpentine  in  the  treatment  of  inre-stinal  haemonhage  or  of  purpui^u 

Nephritis  ie  not  uncommon  in  the  course  of  certain  chronic  diiKases 
involving  disturbance  of  motiilwlism,  more  especially  gout  and  diabetes. 
The  otiolog)-  here  13  by  no  mpans  olivious,  but  it  is  usually  stipposod  to 
be  due  to  the  irritant  JLcti<in  of  some  toxic  agent  in  the  blood.  The 
relation  of  nephritis  to  gout  is  ohticure,  inasmuch  as  it  is  so  inconstant, 
and  sety  severe  gout  may  exist  for  long  periods  of  time  without  the 
development  of  nephritis.  On  the  other  hand,  chronic  parent hyraatotu 
iiephriliii  and  gmnul;tr  kidney  in  one  or  other  of  itK  furma  may  Im  present 
in  the  gouty.  Nephritta  is  not  au  UMc«)mmon  [•(implivation  in  diulietea, 
and  usually  takes  the  form  of  chronic  parenchymatous  or  diffuse  nephritis ; 
but  acute  nephritis  of  a  very  severe  grade,  with  sudden  onset  and  haema- 
turia,  unmetimes  occurs,  and  a  chronic  lesioii,  such  a^i  granular  kidney, 
may  also  be  found  associated  with  dialietcs.  Nephritis  is  not  uncommonly 
assDciate^l  with  hep-itic  diseases,  but  here  the  explanntion  may  be  that 
both  the  afTections  are  due  to  the  lame  agent — for  example,  alcohol.  A 
certain  degree  of  idbuminuiia  utnl  the  passage  of  casts  is  often  socn  in 
jaundice,  and  the  phenomena  are  regarded  as  due  to  the  irritation  of  the 
kidney  by  the  bile ;  a  high  degree  nf  nephriti)>,  however,  ii  not  genomlly 
produced. 
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/rfYirf  U  rho  hwtvy  motal  tliat  most  frequonUy  ^v&&  titc  lu  mut 
disease,  now  that  tho  action  of  mercury  ia  more  thoroughly  tindentuod, 
and  110  use  in  niedicitm  and  tlie  arts  mure  carefully  ruatfict«d.  Leid  <u 
\fe  ahcvvii  uxiionnivntjdly  Ui  pnvluco  necrutus  of  the  reiml  e{utbi.*lium  of  i 
widospreatl  chjiniOLer.  Laid  eauaos  cepecially  chixinic  renal  diMstuK:!,  tntl 
the  lesion  is  a  mixed  one,  |iiirlly  tubal,  partly  interstitial.  One  of  tbe 
v-urieueti  of  tlie  contra<;ied  white  kidney  in  not  iufretjuently  depf Ddmit «« 
tho  nftion  of  thia  jioison.  The  disease  is  generally  seen  in  thoie  *bi) 
have  heun  exixo^eii  tu  the  long-continued  absorption  of  small  ()iumtitiM  (rf 
lead,  aa  in  |}aint4:ni,  fitleii;,  and  oven  sueh  un  occu[iation  as  the  inaktpg 
of  artifici;U  flowers. 

Nephritis  occurs  as  a  corapUcfttion  of  prrffnanetf,  ugually  in  the  Ulcr 
mimlli^.  Tho  otiulo;.'y  of  this  form  of  nephritis  ie  obscure,  :>nd  at  one 
time  iC  v/n&  attrihiittsi  to  piu'td^'  inuchuniuil  catises,  iiurh  un  the  |»rf»ani 
of  the  enlargeil  ntenis  on  tbe  rcMial  veins.  An  Argument  in  support  d( 
this  wm  atfoixied  by  the  rapid  disappearance  of  the  albuminuria  and  otb«r 
phetiorriena  after  the  emptying  of  the  utenia  ;  but  it  is  ditliciilt  to  under 
Hland  how  n  more  muchariical  fonJitiou  can  pi'oduce  not  only  albuminuria 
bub  all  the  severe  ett'ects  associated  with  nephritis,  especially  as  in  Diaay 
Instanceit  there  i.s  no  cndence  of  any  undue  dtstonsion  of  the  abdomto 
or  compri'fi»i(>n  nf  its  contentn.  The  view  is  very  generally  held  nyw  that 
the  nephritis  of  pregnancy  is  really  of  toxic  origin,  although  llie  natnre 
of  the  toxin  is  quite  unknown.  The  nephritis  of  pregnancy  is  remarkable 
in  many  respects,  and  e^peciHlly  perhaps  in  the  rapid  manner  in  whieli 
it  frei|uently  subsides  after  delivery,  even  in  casM  with  extensive  dropsy 
aiuJ  marked  retinal  clutn^es. 

The  most  im[iortant  agents  in  the  production  of  nephritis,  bowwar, 
are  those  included  in  the  third  gi'ou[>,  in  which  the  disease  ariwe  tt  a 
Mqael  in  an  arul):  iii/rriiim.  Neplintis  may  arise  s\a  a  cnmplit-ntinn  n( 
almost  any  acute  infective  prncoas,  but  it  is  especially  correlated  uitb  the 
acute  specific  fevers,  and  most  of  al]  with  scarlet  fever.  This  relationibip 
is  seen  oRjweially  in  nephritis  ufT'ectinj;  children.  Although  scarlet  fever 
skLuds  out  coiitipitniocisly  na  an  aimto  s|>ei-ilic  fevor  in  which  ne|ihntis 
is  most  likely  to  occur,  yet  this  comgilicittiDn  is  ;dso  seen  after  otbaf 
acute  specifics,  for  example,  measles,  mumps,  enteric  fever,  rfaeumatifnt, 
crysipehui,  diphtheria,  aiul  chicken -pox.  In  mo.«t  instances  ncphritii 
occurs  somewhat  bite  in  the  vouroe  of  tho  acute  specific  infection,  and 
sometimes  even  when  convalescence  is  approaching.  On  the  other  huxl 
it  may  appear  early  in  the  course  of  the  disease.  One  of  the  nntt 
remarkable  point*  ia  thiit  the  occurrence  of  nephritis  is  not  d«teniUDad 
ap[jarently  by  the  severity  of  the  acute  infective  process.  Some  of  th« 
most  severo  cases  of  ncphritie  may  occur  as  complications  of  a  mild  atlJiek 
of  scarlet  fever.  In  a  very  lar^  proportion  of  catee  of  nephriu's  careful 
investigation  will  reveal  the  occurrence  of  an  acute  infection  immediai^Iy 
before  the  onset  of  the  symptoms  of  the  renal  diaease.  In  a  largt 
number  of  casea  the  infection  is  so  slight  a-s  ttoarcely  to  have  attracted 
attention  at  the  time,  and   this  is  especially  liable  to  be  the  case  where 
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tbe  malady  is  mtoti  ii  one  as  tonsillitis,  influenm,  or  merely  a  catarrh, 
BUch  MB  n  severe  culd  in  the  head.  StfyhiUs  is  another  infection  in 
tbe  course  of  whipb  iiei»bhti8  may  occur,  and  iii  which,  for  u  variety  of 
reasons,  the  syphilitic  natiiro  of  the  case  iiiuy  be  eiitJiely  overlooked,  and 
the  disejise  attnliiit4.-d  to  colil.  Ne|ihritis  unscs  during  the  Rccoiidm-}* 
Stage  of  sy]>hili(s  »rid  gfriMmily  within  the  first  year,  or  at  the  must  Vnu 
yetLTSt  from  the  infociion  {riilf  p.  GMZ).  It  has  been  thought  that  ^^nular 
kidney  in  early  youth  is  usually  a  [KirasyphiUtic  lesion  of  inherited 
syphilis  (Payne).  KopliritiH  nmy  nrisi-  in  the  cuiirm)  of  nther  jiaite  infec- 
tions, AS,  for  (txjuaplo,  pneumoiiiu,  IniL  it  is  ospociull}'  aeaociulHil  with  the 
Kcute  exaiithciiis. 

Nephritis  of  a  seTere  type  usually  arises  during  the  later  stages  of 
the  acuio  infective  proceasea  at  a  time  when  convnlc-jcctico  from  tbe  ucuie 
dioease  i«  apprtun-hing.  In  sciirlut  fevur  nephritis  oi!cui-h  most  frctiueiilly 
during  tbo  Hcitiiid  Week  ;  the  fe1>nle  itlliuniinuna  (lefiendeiit  ou  tiTinsitary 
nepbritis,  a  much  milder  atl'ectioii,  occurs  in  the  earlier  stages  of  the 
acute  infective  processes  during;  the  height  of  the  fever  (nWc  Vol.  II.  Tart  L 
p.  •IS6}.  Exposure  h  often  thought  to  be  a  factor  in  the  production  of 
severe  nephritis  during  convalescence  from  scarlet  fever,  and  in  many 
instances  in  u'hich  tbe  Acartet  fever  is  not  severe,  the  renal  t-oni plication 
baa  been  regarded  as  dependent  on  thv  patient  getting  up  and  about  too 
soon.  Nephritis,  however,  undoubtedly  occ-un*  in  oises  in  which  the 
greatest  care  to  avoid  ex|KKinre  :Lnil  i-hill  ha^  been  tiiken.  Tlicra  can  Iw  iiti 
doubt  that  the  renal  lesion  is  dcpendi'nt  on  the  action  nf  a  toxin.  Severe 
nephritis  nometlniea  occnni  as  a  complication  of  diphtheria,  and  then 
presents  all  the  usual  fcjttnros,  such  aa  albumJnnria,  dropsy,  and  nraeniia. 
This  is  on  the  whole  a  rare  complication  of  diphtheria,  ami  ot'ciin?  late  in 
the  course  of  ihi;  diBccLsc,  and  nmnt  hi;  cliitLingiiishtid  from  the  int-t'tisc 
ulhitiuinnria  that  it;  iin  nimo&t  irtvariahle  uL-uumpiuiinicnt  of  diphthi'ria, 
and  ijccnrs  as  eArly  as  from  the  third  lo  the  fifth  day  in  the  dist-Ase. 
This  albuminuria  of  diphtheria  is  remarkable  in  that  the  amount  of 
albumin  in  the  urine  is  generally  lar^re,  and  greater  than  that  seen  during 
the  height  of  othL-r  ncut*  febrile  diseajtcs.  Notwithstanding  this  the 
albuminuria  mpidly  deal's  up,  ami  is  not  followed  by  any  of  the  other 
signs  or  symptoms  of  renal  disease.  Thiti  aDniminuria  k  clearly  of  toxic 
origin,  and  does  not  lay  the  foundation  of  future  renal  dist-ase.  A  much 
more  scvei-e  aft'ection  is  sometime*  present ;  in  such  instances  the  urine 
diminishes  iu  quantity,  and  complete  suppressinn  mtiy  ensup,  and  the 
paUent  frequently  rapidly  fiuccnmhs  to  the  toxaemia.  There  is  yet 
another  cla&a  of  case :  a  nephritis  resembling  in  its  severity  that  due  to 
scarlet  fever  and  other  cause*  may  develop  in  the  case  of  diphtheria. 
and  lead  to  progressive  or  permanent  remd  lesions. 


L  Acute  Nbi'iiritis 

Synonyms. — AcrUt,  deaquafwtin,  ptirmtkyinah'us,  tuM,  ur  diffuse 

Xephritia. 

The  grms  morbid  anatomy  of  acute  nephritis  depends  in  great  in<uuive 
on  tlio  diinitiuii  uf  the  (liseftse.  In  the  early  etages  the  vAaculnr  phetio- 
tnona  are  extremely  well  marked,  but  in  the  later  stages  of  the  aSectkio 
tiie  dcgcnorative  changes  ui  the  epithelium  become  much  more  obrioUL 
Rut  evt!n  in  the  earlier  stages  the  f  xlent  of  tbe  v.iHctilar  chnngea  rarm 
H'ithiii  wiiht  limitK.  It  wcmhl  jlIko  nct'in  as  if  thn  poat-ninrtpin  np|>eanuioei 
dilVer  to  aonie  uxteiit  nccordinj^  tu  the  uliulo];)-  of  the  nuilady.  Tfaua,  tlu 
appearances  pi-esented  by  the  kidneys  in  acute  Bcariatinol  nephritis  differ 
nuiCerially  from  thoBu  seen  in  tbo  acuto  nephritis  sometimes  cum{>IicUiiig 
etitoriu  fuvur,  diphthuriu,  iiinl  othitr  infective  discasce.  Great  a>  Ikfl 
dilTeicricea  arr,  they  usually  4le|>ond  mainly  on  the  <)egree  of  iiucnlar 
etigorgemonc  and  of  dogenemtive  tubjil  cluingea  respectively. 

In  acute  nephritis  terminating  fatally  within  a  week  or  tiro  of  it* 
onset  the  kidneys  aro  conaiderahly  enlarged  and  extremely  coDgeMed, 
tho  increased  vascularity  being  specially  prominent  in  the  pymuids  aud 
in  the  ntellate  vesseU  of  the  capHule :  the  swelling  of  the  orgau  ts  such 
as  to  caudti  great  stretching  of  the  capsule,  so  that  on  incision  the  reml 
t!ul>stancc  gapes.  The  kiduoyo  may  be  swollen  so  as  to  have  doubled 
their  normal  size,  and  they  niay  weigh  a«  raucli  as  one  pound  each.  In 
Addition  to  extreme  congoKtion  there  may  he  haemorrhuges,  both  benwtli 
the  CAjwulc  :uid  into  tho  t>uh&taEicu  of  the  organ ;  ami  sometimes  theso 
haemorrhages  are  so  numerous  as  to  be  scattered  all  over  the  suHae^ 
chi-DUgbottt  the  sulistatice  of  the  kidney,  and  to  occur  in  the  renal  pelvii. 
These  haemon-h»g«8  urn  iiHunlly  small,  approximately  tho  siwi  of  a  pin^ 
heiui.  Tbe  congestion  in  iiKiuilly  sulTiciently  marked  to  make  the  glomeruli 
visiUle  to  the  naked  eye  as  bright  red  spots.  Tho  capsule  strifin  off 
readily,  learing  usually  either  an  extremely  congested  or  a  marbled 
snrfa<.e.  On  section  the  surface  of  tho  kidney  substance,  especially  of 
tlic  cortvx,  may  Ite  somewhat  granular,  and  tho  distinction  betwcoQ  tbe 
cortex  and  tho  medulla  U  usually  well  marked,  but  tito  cortex  is  ol>vioaaly 
swollen  and  incrmised  in  width,  and  often  opaque  iu  nppeamnce. 

On  mirro^vi/K  examintiiioH  changes  are  found  in  the  glomenili,  the 
tubules,  and  tho  interatitinl  tissues.  All  the  vessels  of  the  kidney  are 
dilated,  and  numerous  extravasations  of  blood-corpuscle^^  may  be  stwn  in 
the  interstitial  tissue,  and  in  the  interior  of  tlio  tubules  and  of  the 
glomenili.  Tlie  interstitial  tissue  is  also  oedematous,  the  tubalot  being 
separated  from  one  another  to  a  greater  extent  than  normaUy.  The 
glomerular  vessels  shew  hyaline  degenenition,  and  the  gtomenibir  chamber 
is  freijuently  GUed  with  a  nuuts  of  blood-corpuscles  and  des<)uamated 
epithelial  cells.     An  inflammatory  exiKlatton  may  also  be  present  in  tbe 
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loops  of  the  glomerular  tuft,  and  tlie  epithelium  lining  the  glomenilar 
cluiinber  hm  undergone  proliferation,  so  th.it  very  commonly  a  mau  of 
C«lls  iotervcnee  bctw&en  tbe  lining  membrane  of  the  CHpaulo  and  tim 
vesaels  of  the  tnft^  This  mass  is  very  liable  to  appenr  crescentio  in 
sections,  and  is  one  of  the  more  characterifltif  appearance'*  of  arnie 
nephritis.  Tho  vessels  in  the  capillary  tuft  are  not  uncommon ty  throni- 
bo8t-H.  The  connective  li&sne  sopJimting  the  tubules  also  shews  evidence 
of  the  inflamniJitory  procesw  in  the  fonti  of  t;4>nji;estion  and  exntintion,  anri 
LheiM;  ch)uij;e«t  may  Ire  ospeuially  n-i^ll  nmrki'd  ntinid  tbe  gloniiTiili.  Tht* 
glumoi-ulur  changes  arc  not  eiiually  pnjmiiieiit  ihrouglitJiit  tbf  kidney  ; 
here  and  there  areas  may  be  seen  vrhere  the  intensity  of  the  morbid 
proceas  is  greater,  and  others  where  it  is  less;  in  fact  this  want  of  unifor- 
mity in  tho  distribution  of  the  Irsione  is  o.xtrcnicly  characteristic  of 
nephritis.  The  cbitrges  in  the  tubule*  are  specially  nouihlf  in  the  cortex, 
although  they  ai-e  not  necessarily  liniiteil  to  this  region.  The  ttibnles 
are  dilated,  and  the  epithelium  not  only  presents  necrotic  changes,  but 
in  many  instances  is  shed.  In  some  forms  of  acute  nephritis  tbe  epithelium 
is  lost  in  such  a  large  number  of  tubules  as  to  give  rise  to  tbe  name 
desquamative  nephritis.  Tho  shed  anil  disintegrated  epithelium  is  liable 
lo  accuniidatfl  in  maiwea  in  the  interior  nf  tbe  tnhulea  and  to  block  thnm 
up.  This  is  one  of  tho  causes  of  the  dilatation  of  the  tubules  and  of  the 
increase  in  the  »izp  of  the  kidney  oWerved  in  this  disea«e.  The  epithelial 
cells  nhew  a  number  of  changes;  thu»,  in  Htmu:  regiotia  cloudy  sniOling 
and  fatty  change  may  be  pronounced ;  in  others  the  cells  have  lost  their 
characteristic  e1a>)orate  structure  with  the  well-known  striated  bonier, 
and  have  become  hyaline  or  glass-like  in  appearance.  Very  commonly 
the  epithelium  of  the  cortex  presents  simple  necrotic  changes.  The 
Kibubir  changes  like  those  in  tbe  glomeruli  vart'  in  the  degrtn.'  of  their 
ilevelopmOMt  in  dilTeiiinL  pari*  »f  tho  kidney  ;  tho  cavity  of  tho  Lulndcs 
is  filled  with  tbe  detritus  formed  by  the  desr|uamaiion  and  diwnteppration 
of  tbe  renal  ceils,  with  blood-corpuscles,  and  coagulatc<!  protein.  The 
lenona  in  tbe  medulla  are  essentially  of  the  same  charauter,  thotigh  not 
usually  dcvoIo|K«l  to  the  same  degree ;  in  this  region  the  changes  in  the 
interstitial  tissue  are  especially  well  ohscr\'ed.  'Hiere  iire  gi-csit  individual 
varijiliotia  in  different  imitances  and  in  ditferent  fonnja  of  ,'icute  nephritis 
in  the  degree  of  interstitial  chanj<c  present.  In  some  inatance*  the  in- 
flammatory exudation  in  the  interstitial  tisane  is  extremely  well  marked 
and  multiple  hneraorrhiigee  are  present.  In  mre  instances,  tn  which  the 
t«rm  lyraphomatons  nephritis  has  heeii  applied,  there  are  large  collections 
of  leucocytes  in  the  interstitial  tissue.  Thid  form  of  nephritis  is  especially 
seen  as  a  sequel  of  enteric  fever. 

The  inflammatory  changes  in  the  interstitial  tissue  are  eK]iw:ialIy 
marki-d  in  the  vicinity  of  the  hUHid-vesaels :  in  acute  nephntix  of  two 
or  three  weeks'  duration  distinct  ovidenoc  of  periarteritis  may  be 
observod,  and  in  tho  course  of  a  month  to  six  weeks  from  the  onset  of 
the  disease  endarteritis  may  be  very  oh\-iouH.  Tho  changoa  in  the 
arteries  are  not  limited    to  the    renal  vessels  although  most  marked  in 


ihttaa,  but  it  in  tiiun;  »R)iei^ially  in  climnle  Hright's  diacoH  tlut 
liisiuii^  ill  the  vosKuls  of  iliu  iKxIy  geiivraUy  ai-o  so  diatinct.  Some 
uf  aciile  Bright'^  diseHse  piiss  graduiiUy  into  chronic  Bright's  diMue,  umI 
dcjith  ocLttrs  within  »onie  n'w  weeks  or  throe  nionttis  (rtim  the  onwt  of 
th(i  KViiiptonis.  It  Ih  in  siiich  cjisvs  as  tliuse  ibiit  the  lesionii  in  the  vmmU 
arc  cs]H<ciully  o1>viou!^,  uUliuu^h  |)(;rhap£  it  is  difficult  to  say  whether  th«f 
shoul'l  he  (lescri1>e(l  as  associated  with  acute  or  with  chronic  u<<|>hntift,  u 
it  is  diflicuU,  if  not  tmpossiblo,  to  draw  a  sharp  lino  between  tbew  tro 
conditions. 

Symptoms.^ — Ono  o{  tho  diiScullios  in  distinguishing  betwefio  aexa» 
and  cliioiiit.-  nephritis  is  that  the  onset  of  acute  nephriti«  in  not  nlvayi 
marked  by  very  urf;ent  symptoms,  and  the  term  is  somctimea  a{tphV(] 
to  all  cases  in  which  such  symptoms  as  are  present  have  develupal 
tinddenly.  Theio  c«n  be  little  doiOit  that  in  many  «f  these  caai'fl  the 
disease  i»  nuilly  chn>nic  and  hiks  been  present  for  n  considerable  tiiatf. 
Xephritis  iit  someiiniofi  uslivrod  in  with  twveru  aymptoma,  mora  eaiwcinllj: 
when  it  complicat«g  some  acute  infection.  A  gcnersl  mnlaise  or  fecItoj{ 
of  inU^nso  illness  with  aching  in  the  loins  arc  common  initial  symptomii 
I'yroxiu  is  not  n  niarkeil  feature,  and  vviy  iiflcn  there  in  ou  ria«  o( 
temporaiurc,  and  it  is  very  exL-eptioua!  for  tho  malady  to  l>o  ushered  in 
with  a  rigor.  Vomiting  may  be  present  and  is  sometimes  severe,  bnt  the 
jtymptoms  on  tho  %vbolo  are  vague  and  indelinite  and  in  a  very  large 
protKjrlion  of  i-ascii  L-ven  nf  acute  nepbritiu  the  tiret  intimaiion  of  the 
presence  of  tho  disease  is  afTonlod  nttlier  by  the  presence  of  pbrsioU 
signs  than  of  symptoms.  Tliiu^  in  oim  set  of  ai^cn  the  first  indicKtioa 
of  tho  presence  of  even  severe  acute  nephritis  may  he  the  piUMge  at 
amolcy  and  blotMl-stained  urine,  in  others  the  occurrence  of  drof^l 
expocially  of  ilm  fiico  with  or  wiihoitt  haciuaturia.  In  not  a  fewin»t«ncH 
albuminuriii  is  the  sole  evidence  of  the  (occurrence  of  nephritisi,  nrithir 
dropsy  iioi*  haematuria  being  present,  and  the  symptoms  being  00  iligbi 
as  to  eiiciipe  t>l>Bervation.  Thus,  the  onset  <rf  acut«  nephritis  is  ofwn 
overlooked,  and  it  is  only  afttr  the  htpse  of  some  days  that  w^ith  the  pto- 
gressive  development  of  fnrther  symploms  the  comlitiim  ih  tn-cogtUHiil. 

Sflvwnd  varieties  of  acute-  nephrili.s  in;iy  !»«•  i-ccogtiisiid  arvordini;  to 
the  (ievority  of  the  Hyniptoms  present,  and  avitte  nephritis  may  prolnhly 
be  diviried  into  two  groups  according  to  the  presence  or  absence  <^ 
anasarca.  Neither  the  extent  of  drt>p»y  present  nor  even  it«  }ire»uKe 
i-un  lie  ctimitatetl  merely  with  the  severity  of  the  nejihritie.  Some  cA 
the  most  intunee  forms  uf  acute  nepliritis  may  run  their  whole  ooarM 
without  any  dropsy,  and  on  the  other  hand  very  extensive  dropgy  vomj 
be  seen  in  jMitients  in  whom  neither  the  constitutiotial  condition  nor  the 
ehan^frt  in  the  nrine  wonhl  point  conelnsivoly  to  the  pi-usenee  of  a 
very  severe  lesion.  Acute  searlalieiid  nephritis  may  lead  to  a  m(tft 
extensive  destruction  of  the  kidney  elements  and  excretion  of  a  vmy 
scanty,  albuminous  and  highly  b)oo<l -stained  nrine.  and  the  development 
of  severe  uraemia,  and  yet  there  may  be  no  dropsy.  In  other  cases 
dropsy  is  the  leading  feutnrc  of  the  illness,  and  there  is  mi  chan^  in 


the  urine  beyond  a  {iiuitncition  in  its  quantity  and  the  pfissuge  of  it 
l-amtmnt  of  nlbiimin  and  casts.  The  reUtion  of  these  two  fomia 
tifi,  one  with   mid  the  other  without  dro|wy,  to  onp  another  is 

BOra  ;   it  ia  oftoii  thought  th«t  tho  <ii(fcr<>ncos  observed   are  men^ly 

indent  on  the  diffcrenceB  in  ih«?  aevority  of  the  lesion,  but  this  vna 
scarcely  be  go,  since  as  already  stnted  very  severe  and  even  fntAl 
nephritis  may  occur  without-  anasarca.  Fuithnr,  »iia8ur(.'a  is  sonittitut's 
the  6rst  eigti  of  llhicKK,  HtuI  althouf^h  doubtloBS  in  sonic  ineUiuccs  an 
Okriier  chanye  in  the  urine  may  have  been  o\erlooked,  yet  this  can 
aearcely  be  always  the  c»se.  It  must  be  itduitted,  howe^e^,  that  if 
there  nui  thuHi;  two  fcirriis  of  nephritis,  one  with  ami  the  other  without 
Hrojisy,  no  uiai'koil  ditferonee  in  tho  clioloy  is  jjref^enl,  since  both  forms 
may  occur  as  complications  of  the  same  ilhieiss  or  nn  thp  result  of  the 
action  of  tho  same  poison. 

In  acute  nephritis  the  quantity  of  i/nV  iit  almost  invariably  greatly 
rliminished,  and  not  unconunonly  there  is  suppression  which  may  be 
nLpidly  (alal.  Acute  neidiritis  tif  a  very  severe  gnule  may  occur,  how- 
nrer,  m  a  complicatioit  of  (liAi>et<»  without  the  r|uantity  of  urine  under- 
going any  great  dimiimtion.  and  this  althouj^'h  the  urine  is  loaded  with 
albumin  and  blood.  Tho  diminution  in  the  quantity  of  urine  is  tbns 
not  necessii-rity  :u'com|innieil  by  thp  r level opmiMit  of  dropsy,  but  the  onset 
of  (lrn)H«y  is  necuiBvirily  act;oiu|i.*iniLHl  by  a  diminution  in  the  urinary 
flow.  This  is  the  reason  why  so  many  observt-ra  have  regarded  tho 
dropsy  jui  the  direct  reault  of  the  diminished  flow  of  urine.  The  extent 
of  the  diminution  in  the  ipuintity  of  urino  varifs  within  wido  limits. 
In  very  seven*  caRen  &  few  uuiici-b  only  of  bluod-Hliiinoil  highly  albuminous 
urina  are  {Hunstid  in  the  twenty-four  hours,  and  in  not  a  few  this  condition 
goes  on  gmduidly  to  complet«  suppression.  In  the  majority  of  ea^iea  of 
acute  nephritis  of  moderate  severity  the  <{uautity  L>f  urine  is  diniiniiilied 
Hppro\'imiilt?ly  to  onc-h:ilf  the  normal. 

Ill  addition  to  tbu  gunemi  symptoms  of  illness,  the  occurrence  of 
dropsy,  aiul  the  cvci-otiori  of  t\ii  abnormal  uiine,  most  cases  of  acute 
nephritis  shew  some  symptoms  of  uraemia.  In  a  slight  case  the  most 
common  uraemic  phenomena  are  hciujache  and  vomiting,  which  is 
sUlly  apt  to  bo  severe,  serious,  and  refractory  to  tieatment.  In 
itis  of  )L  high  degi-ee  of  aeveriiy  very  much  more  formidable  uraeniio 
symptoms  such  as  dyspnoea,  twitchings,  epileptiform  seiwires,  maniacal 
excitement,  dioweinesa,  and  coma  may  develop  and  not  uncommonly 
prove  fatal,  although  acute  uraemia  in  the  ccnu-se  of  acute  nephritis 
is  not  80  severe  and  dangerous  a  phenomenon  »a  when  it  complicates 
ohroTiic  renal  disease.  The  onset  of  tiniuniic  miuiifeiitatlonH  in  acut« 
nephritis  is  usually  gradual  and  preceded  by  a  period  in  which  vomiting 
is  tho  most  prominent  symptom.  Twitchings  of  the  [iniscles  of  the 
hand  and  arm,  slight  drowsines.'*,  ai«l  some  dyapncKa  of  a  bifisiiig  type 
then  su|)er\ene.  V'erv  wvrre  ejiileptiforni  H<;i»ure8  not  uncimimonly 
&n|Kn'ene  extremt^ly  suddenly,  but  they  may  be  repeated  and  the 
seizures  go  on  at  intervals  for  some  twenty-four  to   thirty-six  hours. 
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Althoiigli  in  many  instances  thcafi  epilpptiform  ((Hrwres  bef^in  locaUjr 
they  soon  become  ^'un^jralisc):!.  The  ojiiloptifomi  seizures  of  tmauk 
«ro  clowly  simikr  in  chanicter  to  the  fits  seou  in  eclimpsin,  ami  in  l»a 
the  latter  cumlitinn  is  now  regnnlwl  as  unicinic  Tho»e  upilepdtarD 
iM.'izui'OS  are  (wiiectjiliy  chiinictcnKtic  o(  the  iiraomiA  of  acutp  nephritit. 
ami  allhoiigb  they  ur»  often  vory  severe  and  give  rise  to  great  alirm, 
recovery  U  not  uncommon.  Amaurosis  or  complete  bUndnoM  witbont 
any  chan^cti  in  the  furtdus  in  aim)  mmmon  in  scute  iinvomin.  And  H 
t;u|rpt)«c<l  to  be  tijxic  iniL^niuch  a«  ctHn|>)uta  n-eovery  of  vJKton  often  takm 
pUce.  The  onset  of  the  iimfiiirosts  is  sometimes  very  siiddi'ii ;  it  ti 
accompanies)  by  marked  dilatation  of  the  pupil  and  may  bo  iho  initui 
symptom  of  the  onset  ol  iiciit«  uraemia.  Although  drowsinow  puanu: 
into  tfomii  is  on  the  whole  ihe  most  common  uraemio  ninmfestation,  a 
very  remiirknble  fi^im  of  reBtlessiioss  together  with  complete  sleeplen' 
ness  is  aometimes  sci^n  in  cases  of  lU'aemta  associated  v-ith  nctite  mud 
diseitse.  In  such  {tutients  the  other  uraemic  mHnife«uitions  include 
auch  ^lymptoms  fis  dyspnoea,  twit4;hings,  ami  a  subnormal  tempetBtorr. 
and  dt-ath  may  ucciu-  in  such  cases  without  tuty  preoediog  onoiUMciout- 
nMs. 

Propx;/  in  anito  nephritis  varies  much  in  its  sererity,  and,  aa  alratdy 
mentioned,  it  may  bo  absent  notwithstanding  the  presence  of  wry 
oxtensive  nf'phritis,  Tho  dropsy  of  renal  diw-ase  is  chiuitoteriscd  hj 
hautf^  eKjmc^ially  niarkod  in  thn  Knlnrutjineonfi  ti^no,  and  in  HOme  instannts 
A  very  hij;;h  dej(rve  of  aiuisiirca  nwy  be  pi-esent  without  there  bt-iiig  anr 
larg«  quantity  of  fluid  In  the  sonms  cavities,  but  it  is  prubobln  that 
there  is  always  some  increase  in  the  quantity  of  fluid  in  the  peritoaetun. 
and  in  thi*  jih^iimo  in  rAsen  with  any  ccnsaiderable  anasarca.  It  is  not 
IHiHstblu  by  cliiitctid  mrthuds  to  dutermint;  with  certainly  tho  presoHO 
of  smrdi  quantities  of  fluids  in  the  serous  ca\itic«,  and  hence  it  often 
seems  as  if  thi;  dropsy  were  entirely  subcutaneous.  There  is,  however, 
a  great  difTerenc'v  between  casen  uE  cardiac  and  renal  dropsy  ;  in  cardiac 
disease  a  hi^^h  dogreu  cP  anasiirca  of  the  tnuik  docs  not  exist  withnat  a 
correspondingly  lar^e  amonnt  of  drojisical  effusion  in  the  serous  eaviuix ; 
in  renal  dineaAe  thiit  is  not  the  case,  the  face,  the  arms,  and  tho  tnmk. 
as  wall  as  the  legs,  may  I'te  swollen  to  a  great  extent,  so  much  so  thai 
the  patient  maybe  unrecojjiiisnblc.  and  yet  the  pleura  and  the  pcritotunua 
may  contain  moderate  qiiantitips  only  of  fluid.  The  anasarca  of  rpml 
disease  is  mo5t  marked  where  the  areoUr  tissue  is  nuuiL  loose,  ami  faniM 
anasarca  of  the  Acrotnm  and  of  the  face  fs  especially  characteristio  of  the 
disease.  In  patient?  confined  to  hod  great  swelling  of  the  loins  and  of 
rhp  lower  part  of  the  b^tck,  especially  over  tha  sacrum,  may  take  place, 
and  dnijifly  in  thin  |»ositinn  may  ]>e  ovcrlmikeil  unless  a  ;;eneral  (!xmmina- 
timi  be  made.  Patients  HufTerinu;  fn^m  acute  nephritis  often  firxL  nutico 
a  8Wellin>;  in  the  face  on  getting  up  in  the  morning,  but  in  other 
instances  the  swelling  is  noticed  fti*st  iu  -some  other  part  of  the  body, 
and  even  in  the  logii^  Thn  degi'oc  of  swelling  may  be  such  as  to  cause 
cracking   of    the    idun,   biil   this  is  very   unusual.  '  Mont  generally  the 


ilropsy  is  qititv  ininlesn,  noiwJihHtHii<Hii);  the  gront  swelling  of  the  {Mirt. 
The  (iiiBet  of  tlie  drops}-  is  ulways  acoonipuiiicd  hy  climinutioii  in  the 
({Uunlity  of  iinoe,  and  very  often  the  iippruiic^hiiig  votivalc^ceiicu  of  liii- 
}Mitk'iit  and  ilic  mibsjilence  of  ttio  lirojwy  iiro  tiret  deU-ctod  Uy  noticing  art 
iiicrcawKi  iiriimry  flf>w.  It  is  ditticnlt  to  caliniate  variations  in  a  droiwy 
by  nwrelj'  oliserving  the  patient  and  noticing  the  degree  of  HWclling  or 
of  flitting  on  pn;59iii-o.  The  most  acciinito  nictiiod  uvnibthlp  ta  thnt  of 
weighing  tlio  patient,  An  iiicrense  in  weight  inrlicating  un  incivAse  in 
dnip^y.  Not  imcoramoiily  atich  piitient*  may  increase  in  weight  several 
]M>iin<U  in  tho  course  of  a  fen-  diiys.  As  already  mentioned,  where  the 
aiiasarra  i><  lar^i>  in  iimonnt  Hiiid  is  nlm  foiinfl  in  ihe  i^unnii^  caviLies,  ant] 
ID  some  instaiR^es  of  aciiLt*  diwjuwt  iutcitcs  and  hydrothonuc  may  n*ach 
K  hi^  degree.  Large  dropsical  accumulations  in  the  serous  cavities  arc, 
however,  more  characteristic  of  cert-ain  forms  o!  chronic  iiephrilui  than 
of  ihu  acute  niulaity.  In  exce{>tioi>al  instuiictis  tho  seroini  uffu^ionii  are 
very  hirge  in  nniouut  ^tion  the  geiuirul  nnasarai  is  hut  scanty,  uihI  in 
some  CAMX  ascites  h  a  very  promini^nt  feature  of  the  illness  without  the 
presence  of  any  excoaaiTe  amount  of  general  annAarca.  This  condition, 
however,  i«  also  more  oftCTi  Hccn  in  chrnnic  rfiwl  ^liscaae  than  in  ilic 
mcut«  variety.  Tn  severe  ca^es  of  Jicutc  nephritis  accompanied  hy  much 
general  anasarca,  and  nuining  a  fatJil  course,  Urge  i|iiuiitilie8  of  tlnid  may 
be  found  after  death  in  all  the  serous  cavities.  The  dropsy  of  renal 
diwsse  is.  however,  not  corttinetl  to  the  subcutaneous  tissue  and  the 
lorous  cavities ;  it  may  also  affect  the  solid  orguns  and  more  especially 
the  lungs  and  the  brain,  f'nlroonar)'  oedema  is  a  common  accompani- 
ment of  spHous  acute  nephritis,  and  it  is  es|>ecially  apt  to  he  marked  in 
uracniic  canen ;  in  fact,  the  hiding  rettpiration  of  unu'mia  LaK  been 
attributed  by  some  to  pidmonary  oedema.  Piilmonniy  oedema  is 
especially  prominent  in  cases  in  which  genural  anasarca  and  effnsiim 
iuW>  the  ^ei-oua  caviti<'s  are  well  marl<nd,  hnt  It  may  be  present  tu  a 
very  consideiiible  dt-gruu  when  thntso  phenomena  ara  not  excessive  in 
their  development,  and  it  is  prnctically  an  invariable  accompaniment  of 
fatal  niTn'miii.  Oedema  of  the  bmin  is  also  often  prw-sent.  and  a  very 
larger  excoHA  of  fluid  is  found  bathing  the  cerebral  convolutions  at  the 
autopsy.  Thu  ventricles  of  the  livaiii  arc  also  frmpiunlly  distended. 
Ocdenut  of  tlia  glottis  has  also  been  described  as  a  not  uncommon  com- 
plication both  ID  acute  and  chronic  renal  disease,  .tnd  no  doubt  thiR 
complication  sometimes  tKcurB.  but  in  houio  instances  the  dyspnoea 
attributed  to  oedema  of  the  glottis  muv  luive  been  really  of  toxic  origin, 
and  it  must  be  remembernl  that  inthimmatory  complications  of  the 
glottis  are  not  uncommon  in  renal  affections  iiide  S'ol.  IV.  Part  II.  \k  1 92). 
Ilie  dropsical  Huid  of  renal  disease  is  |K)or  in  prot^'iii  matter  and  rich 
in  salts  and  extractives.  The  composition  of  the  tiuid  vanes  according 
to  the  part  of  the  body  from  which  it  is  derived,  that  from  the  siih- 
cntaneoiis  tisHuu  cnnl-aitiing  les.H  prot«in  than  that  from  the  suroiiH 
cavitiaa ;  in  this  rii^pect  renal  <lro)>sy  resembles  other  foitus,  c.ti.  cardiac, 
but  the  dropsical  flm'd  ni  renal  disease  is  always  lees  rich  in  |>rot«in  aitd 


rtcHor  in  siilintitt  and  extmctivcs  than  tho  fluid  obtuued  in  canluc  outs 
from  similiu"  imrU  of  clic  IxKly  (fidf  p.  520). 

Although  fiiniioiifisrular  coraplientions  are  most  chjinict«nBtic  of 
chronic  renal  disease,  yet  even  in  the  acute  affection  name  cardioTUcuUr 
changes  are  produced.  A  ceriain  de^i-ec  of  liigh  blood-pressure  and  oi 
citriliac  hypertrophy  may  appear  within  iv  few  wwk»  of  the  onset  ul 
mdilii  nophrilia,  iinii  chanicteHstii;  signs  of  airdiac  hypcrtniphy  m»y  \k 
iletocted  \i-ithiii  six  weeks  i>f  the  onset  of  the  renal  disease.  A  haniiMw 
of  the  ptilse  ;tnd  a  nuuble  do^ri-e  of  increased  pre«aun  may  be  foiuid 
within  a  few  days  of  the  onset  of  Jiaitc  nephritis,  and  this  parhapi  ii 
eApf^cially  well  hcn-h  in  aiatia  cDinplicAting  HCHrlet  fever.  Cardiac  hyper- 
trophy, however,  i«  not  thfi  only  lesitni  that  uwy  develop  in  thcs  L-oiinM!  tii 
acute  vennl  disease ;  in  not  a  few  aisns  myocardial  degenerative  chait^» 
titkc  place,  and  caixiioc  dilatation  of  a  greater  or  loss  dc^res  of  sevtrrit) 
ensues,  and  in  some  instances  is  of  sutVu-ient  severity  to  cauM  death. 
Caidiac  diliit^ition  from  myocardial  degeneration  occurs  not  only  in  acute 
but  alftO  in  chronic  rt^nal  disc^iec-  In  these  latter  circumfibincee  it  ik  a 
complication  or  se((\iel  of  cardiac  hypertrophy,  and  thiis  is  ajrt  ft  l»e 
well  mitrked.  and  to  produce  seiious  8}inptoms  in  cases  with  not«)>1e 
canliac  hyjwnrophy.  Thh  form  of  canliac  dilat«tinn  is  eapeciajly 
firf|tierit  in  the  lal-er  etageA  rf  ;minul!Lr  kidney,  and  caueea  tho  clinini] 
picture  of  this  diseafif  lu  resemble  in  many  in»t4iucee  that  of  candisr 
disease. 

Although  high  hlood-pres^ro  is  very  commonly  luuociated  with  the 
curdiovascular  changes  present  in  renal  disease,  yet  a  notable  increase  io 
the  arU>i'iul  presHure  nmy  be  present,  eajxiriull}'  in  nctile  runul  tliMwse,  at 
a  time  when  tliern  uru  no  physical  signs  of  grofts  changes  in  the  heart  and 
arteries,  and  ihip^  har;  Iml  many  authorities  to  regard  the  arterial  changn 
BH  secondary  etfccts  residting  from  the  increased  blood- pressure  ;  this 
increaiied  preHsnn.'  i.s  supposed  to  be  de|)endcnt  ii[K>n  a  hcighu>ned  aclivitv 
of  the  viisnmiJtor  sy«Utni,  jiuBfiihly  hi-ouglit  about  by  the  action  i^  MUns 
toxic  Kubstanco,  In  tho  later  stages  of  chronic  renal  disease  Vvrr 
extensive  lesions  of  the  arteries  may  exii^t',  r(ri>ulting  in  great  thickening 
of  their  walls,  and  yet  the  blood-prwHuru  may  not  be  materially  turned. 
Symptoms  dependent  on  these  cardiovascular  loeions  nre  inore  often 
prcflent  in  chronic  than  in  acute  rciuil  disensa  One  of  the  most  constant 
is  the  well-known  headache  associated  with  high  blood-pre«sure  ;  it  is 
usually  diffuse  and  often  very  severe  and  constant,  and  greatly 
aggi'jtvated  by  any  change  of  jxjsturc,  and  hence  liable  to  he  marked 
on  rising  in  the  morning.  llen<lache  in  chronic  renal  disease  ib  very  apt 
to  be  attributed  to  uraemia,  and,  doubtle^  often  is  ajssociated  with  stu-h 
poisoning,  In  a  large  number  of  eases,  however,  ii  is  dependent  *n 
purely  vascular  causes,  as  is  shewn  by  the  relief  obtained  by  any  measnra 
causing  a  fall  of  bloo-l-preMure,  such  as  gniart  haemorrhage  fnun  the  no*n 
free  action  of  the  bowels,  or  the  adminiHlrntinn  itf  nitrites  and  other 
drugft  leading  to  a  fall  in  bl(H»l- pressure.  Patients  suffering  from  high 
blood  •  preesiu^  and  the  associated  arterial  degeneration  are  liable  to 


/i»ftncnrhage  in  VArious  situaliona,  eKpticially,  pci'lmps,  the  iioso  aiii]  Lho 
retina,  occasionally  from  other  mucous  6nrfjiei>«,  and  in  some  instAncos 
cvon  from  the  raucous  membrane  of  tlie  pelvis  of  ihe  kiciney,  the  so^jiUed 
renal  epistaxis  of  Giill.  In  nvmn  instances  Inu'niot'ttmgrr  of  h  &tow  and 
contiiuinns  chsritetcr  Ukos  pWc  in  the  uiueouji  nierabranc  of  ibo  mouth 
Hiid  ^unid :  tins,  hmvever,  is  more  nssocinted  vnth  local  conditions  of  tbo 
WDUtb,  stoiuatitift,  than  with  increiiseil  arterial  preewure. 

i)isiHrbtt»rf-i  of  ^i^fii  are  common  in  all  forms  of  i-«nal  diseJise,  acute 
iind  chronir^  and  in  some  cxccptinmil  inslunccs  visnal  dl^tnrhanrc  h  tho 
Hrst  sjni|itom  that  atlnu-tfl  tlie  pa,l.ient'fi  attention.  Inifwiiimpiit  of  sight, 
however,  may  aris<i  fnmi  other  raiiM^,  for  example  nratimic  amaurosis, 
which  may  occur  in  acute  and  chronic  renal  disease.  Other  iiraemtc 
symptomR  arc  iiMially  pro-gent  in  these  cases,  l>nt  sometimes  the  amauroaia 
is  the  initial  manifoHtAlion  of  the  uraemic  sUte.  This  uraemie  amaurosis 
in,  |H«rha[ui,  efl{H.'-utaUy  eecn  in  th^t  nephrttiH  of  progtiancy.  Il  wouhl  seem 
thiit  in  some  cuxt»  of  lilinihu-ss  iiiisoeiattfl  with  the  nephritis  o{  ])reg- 
nancy  a  rctro-bulbar  neuritis  was  present,  itiasmuch  as  the  condition  does 
not  clear  U|>,  and  may  lie  followed  hy  the  a])penniiifc  uf  optic  atrophy. 
iJttle  is  known  as  to  the  occurrcnci'  of  ijhuininuric  retinitiii  in  association 
urith  true  acute  nephritis,  that  is  to  say,  acuto  nephritis  affecting 
prenomly  healthy  kidneys.  Thero  is,  however,  one  exception  to  this, 
namely  the  nephritis  of  pregnancy.  Not  only  docs  nlbuminuric  retinitis 
f»crui-  eompai-ativcly  fre'iiiently  in  the  nephritis  of  pregnancy,  but  it 
would  seem  that  the  projjnosis  as  to  the  dumtion  of  hfe  in  these  cases  is 
butter  than  in  cast-s  in  which  nlbnminurie  rctinitii  complicates  ordinary 
chronic  nephritis.  Thus,  Mr.  Xeltleshtp  meiition-s  22  cases  of  albumin- 
uric retinitis  in  pi-egnancy,  ami  in  only  one  instance  did  death  occur 
wiUiin  two  ycJirs  of  the  recojjuitiou  of  the  disease,  and  two-fifths  of  tho 
CiMes  were  known  to  havo  lived  for  two  years  or  more  after  the  onset  of 
the  retinitis.  On  I  be  other  hand.  In  42  cases  of  ri-tinitis  not  juwociated 
with  pregnancy  nne-tifth  oid^'  of  tJie  cases  h'vwl  for  more  than  two  years, 
and  no  less  tlmn  2'^  died  within  the  year  from  the  time  of  the  recognition 
of  the  wular  changes. 

TJiii  diagnosis  of  acitt^-  nephritis  does  not  nsnally  present  many 
difficulties  hilt  ne(%'uiionally  the  condition  may  Ih*  ronfounilefl  Mith  in- 
farction fuid  p;uuiivi)  congeKtion,  eeirecially  in  cJU'diac  disease,  and  in 
some  ca^cs  it  may  be  ditfirult  to  distinguish  hutweeii  acute  nephritis 
and  chronic  nephritis  whicli  has  nm  a  latent  course,  and  then 
suddenly  has  Ii'<l  to  the  development  of  at-nto  8yniptoms.  Fnrther,  it 
may  bo  ditlicult  to  distinguish  cases  of  transitory  nephritis,  or  itocalled 
febrile  albuminuria,  arising  in  the  course  of  acute  infections.  These  cases 
are.  however,  to  alt  intents  and  purposes  cases  of  nephritis,  and  they  only 
ditlcr  in  degree  from  tho  more  serious  fonns  of  acute  nephritis  arising  in 
the  eour'^e  of  the  sjinie  illnesses. 

When  dropay  and  a  scanty,  smoky,  and  highly  albuminous  nrine  are 
present,  the  diagnosis  is  easy,  and  such  ditticulties  m  present  themselves 
arc  in  cases  in   which  cither  dropsy  is  wlweot,  or   tho  urine  (hws  not 
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protittiiL  ihii  cliiiracturUtlc  snitiky  liul.     In  tmiisitory  m^phnttn  tbr*  anoe] 
IK  Btraplr  alhuminoue,  dropsy  )jetn^  A)>stint,  unJ  hacmntuna  uauiilly  al«ctiL, ' 
or,  if  |iiv!^ents  only  to  a  very  slighi  extent.      In  jumif  iiwunncra  of  actitol 
nephritis,  lirjw«v(-p,  tlio  nritie  is  highly  albiiniitious,  an'l  may  contain 
large  ijuantity  uf  Mood,  and  iliopsy  »i:iy  \te  complololy  nliBotit.     Su 
cases  present  considerahle  reftomKlance  to  infarcti<»n  of  iho  kidney, 
the  dingnosis  ninst  then  gent-rally  re«t  on  the  coureu  of  the  cam  ; 
infHrctloii     the    urinnry    chan^re^    oocuc    with    gn:ui    siiddenaeni,    m 
frc'[ueiii]y  disapjjoar  equally  suddenly  without  the  maiiifesbition  of  aai^ 
gouend  symptoms  of  severe  illness.     Not  nnmnioiunly  in  infarction  tb« 
urinary  chiuige^i  Uat  a  few  daya  only,  although  it  must  l>e  ftdmitted  ib*t 
a  slight  Klbamiiiuria  nuiv  persist  for  n  constdci-ablo  time.      MdcH  nmK- 
ance  is  ntTordod  by  the  occurrence  of  pain  in  the  ronal  region,  itnd  al*Oj 
by  thp  cocxistt^nce  of  some  ciui.io  such  as  heitrt  difeuse  cnpnble  of  leadingj 
to  infArction.     In  pa^aivo  congr-stion  of  the  kidneyit  in  heart  ilit^aAc  con-- 
aid^rablc  hacmaturift  may  occur  from  time  to  time  mth  the  pivAnncc 
numcrons  bloml-caat.''  and  the  excretion   of  a  highly  albuminous  iirin^j 
Wtich  patients  may  jiIko  prowiit  dropny  of  the  canlJac  type,  and  it  mar 
difTu-.ull  La  determine  with  certainly,    at  ikny  mte  for  a  time,  wbethi: 
acute  uephritia  is  present,  or  mere  pasaivB  engorgement.     The  ctiurtt!  iil'' 
the  ciiae  and  the  existence  of  the  cardiac  lesion  will  often  afford  much 
iiRsi>;tance  in  the  iliirerential  diagnosis.    Further,  the  urine  in  |M«sive  cot>- 
gL'stion  will  not  usuidly  piusent  the  yreat  variety  of  cast*  i>f  4«pith?li«i 
origin   that  are  associated  Mnth  acute  nephritis.       The  confusion  iff  in 
farction  jind  passive  congestion  tv'ith  acute  nephritis  ia  naunlly  dependent 
on  too  much  strena  being  laid  by  the  observer  on  the  preaence  of  blood  ii 
the  urine.    It  ia  much  more  diOiculi  lo  distinguish  between  casus  of  .tcuti 
nephritis  and  certain  ctises  of  chronic  nephritis  with  sudden  munifettaUoaj 
of  «yniptoma.       Thus,  dro|)ey    may    occur   \riLh    great    suddennetu    anij 
severity  in  cases  of  chronic  tubal  nephritis,  itiid  tlte  patient's  history  nuij 
therefore  suggest  that  the  disease  is  acute.     The  changes  in  the  imm 
may  be  very  aimilai',  in  lioth  acute  and  chronic  nephritis,  the  qujuitit 
may  lie  greatly  diminished,  and  much  albumin  may  bo  present  and  bl 
abaent.     In  most  ca^cs  th4>  differencial  diagnosis  Iiilb  to  lie  made  on  thi 
presence  or  absence  of  cardiovascular  changes.     High  blood-proMiire  ma) 
be  present  within   a  short  time  of  the   onset  of  acute   nephritis   '"» 
appreciable  (enlarge  men  I  i)f  the  bearl.  or  the  presence  of  distinct  ihickeit 
ing  of  the  vtiHsols,  nr  the*  i?xi.''t«rice  of  nmiki'd  changes  in  the  fiinilns  ornlv 
will  all  )H>int  to  the  conchision  that  a  chronic  lesion  of  some  standing  ia 
r&dly  present 

In  iwiino   very  exceptional  casesj,   more    especially   in    children, 
generalised  oedema  similar  to  that  seen  in  acnto  nephritis  may  come  on, 
and  yet  examination  of  thu  urine  fails  to  reveal    (lie   prcMtnre  of  anjrl 
albumin.     In  some  of  those  ca-scs  which  have  pruved  fatal  renal  losior 
similar  lo  those  of  ju-utc  nephritis  have  been  dosvribed.    Such  cases  mi 
obviously  present  great  dithcutties  in  diagnosis. 

U  is   sometimes  possible  to  recognise  coses  'of  syphilitic  iiepfarttii 


on  itiiiUffBlfnf  tbe  presence  of  somo  associAted  Bypbititic  lesion,  or 
because  the  patient  has  recently  suffered  fTOiii  primary  syphilis,  or, 
lastly,  from  the  i>eculiai'  character  of  the  illiie»s.  Thus,  many  easi^s  uf 
sypbiliiic  nvphritu  present  an  extniordinarily  intense  albmitiniiria  witli 
itw  other  signs ;  dropiiiy  may  be  ahg^nt,  even  marked  disturbance  oi  the 
^neinl  nutrition  nmy  alao  He  abseni,  but  the  iinrie  is  loaded  with 
albiiniiii,  not  iini:nmtiKtn1y  iH^comiDg  KiiHd  on  boiling.  Thif.  condition 
may  [lersisl  for  weeitis,  wnnetinieiK  even  for  ittDiitliFi,  without  the  dt^vt^lop* 
meui  of  any  other  marked  signa  of  illnesa.  in  such  cases  the  possibility 
of  the  prtsenre  of  syphililif  nephritis  shonM  be  entertained  inasmuch  as 
these  cases  not  uni.'oinnioiily  ruitct  to  H{H!citi€  treatnit'iit  in  a  remjirkable 
manner,  even  when  the  idbumimim  has  been  intenan  and  hna  lat^ted  fur 
many  months. 

The  provosts  is  somewbat  uncertain,  but,  (^i)eaki[ig  gcnurnlly,  it  ia 
favounilile  u*  to  life  ;  it  de|»L'nds  to  a  considLTulile  exicnt  nui  otdy  on  the 
severity  uf  the  nffection,  but  tdeo  on  tho  cuu^fo  of  the  nephritis.  Thus, 
the  acute  nephritis  of  scarlet  fever,  and  the  true  acute  nephritis  seen 
exceptionally  in  diphtheria,  may  be  fatal,  and  in  &ome  instances  very 
rapidly  fatal.  On  the  other  hand,  in  a  i;onsiJcrable  proportion  of  caBcs 
the  symptuniR  subside,  and  in  the  conrae  of  time  even  the  albumimma 
may  ditwpptiar;  but  such  pntients  not  uncoramouly  sufTer  from  sub 
seijuent  attacks  which  may  not  clear  up  with  equal  facility. 

During  the  acute  stage  the  prognosis  depends  very  largely  on  the 
degree  of  suppression  of  the  urinary  excretion  present,  and  the  outlor^k  is 
very  serious  where  the  [Mitient  jwisses  but  a  few  ounce*  of  highly 
nlbiiminons  bliXKl-KLiined  urine.  Further,  the  assuciatinn  of  secondary 
iitftumniationa,  such  ax  pericarditis,  [ineumonia,  and  pleurisy,  is  of  gmvc 
omen.  In  some  cases  death  o<.'cur8  from  cardiac  dilatation  dependent  on 
myoainiiul  degeneration,  and  iience  a  rapid  feeble  pulse  and  a  flutteriug 
eanliae  iuipulsu  are  mirioiih  sigij};. 

Ilecovery  may  Uilte  plaoo  in  cases  with  very  oonaklerahle  drnpsy,  and 
also  in  cases  with  acute  uraemia  often  of  a  severe  character.  Acute 
uraemia,  even  of  the  eclamptic  type,  is  by  uo  means  so  serious  in  acute 
ncphritin  as  it  is  in  the  chronic  disejwo. 

It  is  often  stated  that  if  the  utbuininuria  perslst»t  for  ha  long  tm 
six  months  it  nill  prnlxibly  he  perniitnent,  hut  thi»  is  not  really 
neceaaarily  the  case,  and  insunces  may  occur  in  which  an  alburainnria 
lasting  for  far  longer  than  this,  even  for  periods  of  one  and  two  years, 
may  ultimately  entirely  disappear;  doubtless,  however,  such  cases  are 
not  very  u.sual. 

Treatment. — ^The  patient  roust  necessarily  rest,  and  care  should  be 
taken  that  bo  is  kept  sufficiently  warm  to  promote  the  action  of  the  skiiL 
It  is  also  wivisable  that  he  shouhl  l»e  clothed  in  flannel  garments  to  avoid 
any  chill.  Tim  diet  should  be  restricted  to  milk,  gruol,  and  barley  water, 
at  any  rate  during  the  acute  sla;^f>  -^  it  i--^  adviKnble  to  diminish  the  work 
uf  the  kidney  aa  far  as  possible,  and  in  the  case  of  adults  thui-c  is  no 
barm  in  restricting  the  diet  to  from  one  to  two  pints  of  milk  in  the  twenty- 


four  hours.  Such  »  restrietion  in  diet  cannot  of  course  h^  mAintained 
any  very  prolonged  period,  bm  in  moat  caaes  the  apputiU'  is  poor  nt 
tmuaca  is  often  present,  so  tliut  tlicn^  is  no  great  desire  ui  take  food. 
i>oii)e  authorities  hnvc  iidvisefl  irithhohliiigiill  Unyti  and  only  ^vingwat«Ci 
for  a  [leriod  «f  ono  to  three  dnys,  anil  guixl  result*  have  Iwen  KuJd  to  h» 
boon  obtained  in  thia  way  by  dinunishin^  the  irurk  of  the  kidimy  to 
Utmost.  All  writers  are  agn;ed  thiit  meat  extract*,  meal  aoups,  aitd  I 
tea  are  of  no  adv.'iiitiige  and  iK»wdily  prejudicial  in  acnto  nepbrit 
inasmuch  hk  their  iintritivi;  vuhiu  is  Imw  am)  Uii»v  pre|uiration8  un*  Iwl 
to  contain  <;on8idi)rahle  »|iiaiititii!a  of  nitrogontiii*  oitractives.  "Hic  mi 
givon  should  be  dilutod  with  water,  soda  water,  or  liarley  water, 
efipficittlly  in  cnset)  with  imiisea  or  vuiniiing  it  should  l>e  ;;iveii  iu 
(|UJUititios  at  a  time.  The  milk  may  ho  thii-kuuod  with  fiirinaooous  (i 
such  (LH  aiTowruot,  and  when  the  {Kitiont  dislikes  milk  probably  no 
will  be  done  by  HuvL-uring  it  with  tea  or  cofTee,  althotigh  lber« 
thooretii::!]  objoctions  to  the  use  of  either  of  these  agents,  inoani 
they  are  (liiiretic).  The  jMilieiit  should  be  allowctl  to  drink  frtvly 
Vfater  and  lemonade,  or  alkaline  waters  may  be  given  to  rulieve  lliii 
All  aiiihors  are  agreed  that  alcohol  should  lie  pnihibited.  The  tu 
treatment  of  the  disease  in  this  country  is  conducted  on  the  above  Itiui, 
but  abroad,  and  especially  in  France,  objection  has  been  taken  to  s  milk 
diet  even  in  the  troiktnierit  of  aciile  nephritis  owing  to  the  conaidemhlc 
quantity  of  &ilLH  coiitiiined  in  milk,  and  tbit  view  iH  hekl  that  the  drnpiv 
BO  often  present  in  itcute  nephritis  may  !«  af^gravaied  by  a  frets 
diet.  A  diet  coiii^istiug  Ur^ely  of  bread,  vegetableK,  and  eggs  haa 
advised,  as,  provided  the  bread  is  specially  prepared,  such  a  diet  coutatta 
but  snmll  qiiantititfH  of  chloride  of  »o'lium,  and  it  is  thought  that  »oiae- 
what  better  iithLills  are  olitiunud  u  Ith  it.  Such  a  tliet.,  hove%'pr,  a 
uusuttiLble  during  the  acute  stage,  or,  at  any  rate,  the  most  acntr  Ata^ 
of  the  disease,  but  there  can  he  little  doubt  that  in  case«  of  some  standing 
no  great  benefit  is  obtained  by  keeping  the  [Kitiunt  fur  a  pndunged  pehotl, 
as  useil  to  be  the  custom,  on  a  milk  diet  excluaivoly.  Verj'  eoiii^idcnible 
quantities  of  milk  are  necessary  in  onlor  to  provide  sufficient  eueqy  for 
the  body,  and  it  in  conceivable  that  with  these  large  quantities  of  6 
the  tendency  to  hydraeiuic  plethora  m;w  l>e  increased.  The  main  pi 
ciples  unqne-'ttinnably  are  to  diminish  the  diet  us  much  ns  pouible  d 
the  finst  few  day!<  of  i!lnei>K,  and  then  to  jirovide  a  diet  with  as  1i 
nitrogenous  content  Jis  |xll^Aible. 

The  activity  of  the  skin  should  be  promoted,  bnt  it  is  often  difficult 
to  proibice  sweating  in  renal  disease  even  by  the  administration  of  powi*r- 
fiit  drugs.  Hot  panka  and  hdl-air  liaths  may  be  used  for  this  puqHMe. 
cs|>uoially  in  the  un»es  in  wliidi  the  ipiantity  of  urine  is  greatly  diminii^hed 
and  uraemii  is  present  or  imminent.  If  hot-air  bathe  nrv  uwjd.  care 
should  be  taken  that  at  any  rate  at  first  the  temperature  ishouhl  not 
too  high,  ttiatimuch  us  faintnciis  nuiy  be  produced,  ami  a  tempemiure 
)  20'  F.  is  sullicient  at  any  nitu  lor  the  lirnt  Inth.  SudoriHcs  may 
employed,  more  especially  jaborandi  or  small  duBc«  of  pilocarpine.      Thi 
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JH  some  (liflerenci^  (if  opinion  kk  to  tlic  value  or  Aclvi&altility  of  luing  pi)o> 
nrpine.  The  »ktii  of  many  |Kbticnt«  wjih  Hrij^bt's  dtaease  tloes  not 
rea«lily  sweat,  twd  lii,ri;e  doses  t)f  iiiliKarjiiTio  have  to  be  employed  in 
onU-r  In  pnKJiu:«  ii  imirkiNl  cHihcL  In  lln-so  cin-iimsUiiiccs  a.  coiisiderahle 
<lojj:tx'u  uf  hronchon'liuou  inuv  lie  imluvoJ,  the  jiiiiMsirpinu  cauKing  murkcti 
eeerotion  iii  tho  ruxpirLtory  tract,  tinii  aonie  cnibaniLseiiiuiiL  uf  tlm 
respiration  may  occur  from  this  cause. 

It  is  essential  that  the  bcwds  slioiild  act  freely,  and  the  want  of  action 
of  the  ki^hicyt  can  ho  eoni])cnsttt«d  for  more  rofiilily  hy  increasing  the 
excretion  from  the  alimentjiiy  vanul  than  hy  pioinuting  the  secretion  of 
sweat.  Esome  authorities  object  to  the  use  of  mercurial  purges  iti  renal 
dijjwwe,  on  the  gi-ound  that  mercury  may  damage  the  kidney  and  even 
cniiM  nephritis.  This  objection,  however,  is  rather  ihcorctical,  and  there 
is  renlly  no  evidence  that  tho  occasional  adnu'iiistmlion  of  a  mercurial 
purge  is  in  any  way  prHJnditiul  in  eitJitn-  iicute  or  chninic  renal  diseaise. 
in  BOmu  forms  of  r»*phritis,  ettjxtcially  syphilitic  nephritis,  luf-rciiry  may 
be  pi-escribwi  with  gi-eai  benefit  in  t!ic  ordinary  way  in  which  it  is  nsod 
in  other  Bpt'cific  lesioTis.  At  the  commencerin'ut  uf  acute  nephritis  much 
gnod  may  lie  ihiriv  hy  iho  adniiniKtratiri]i  uf  a  sniurt  Riun:urial  purj;B  such 
as  calomel  SulMeijuetttly  tlie  daily  piin^:itive  action  may  tte  miiintained 
by  the  administration  of  »diiie»  in  the  form  of  sulphate  of  niugneeium. 
compound  jalap  powder,  or  sidphule  of  sodium.  SiiIiiieH  are  pct-uliurly 
Uiwful,  esjieclidly  when  ;;ivcn  iu  a  uimwintmted  form,  ou  account  of  the 
copiiius  watttry  inntious  that  result  frorii  their  action.  In  motit  euaes  of 
acute  nephritis  no  further  treatment  is  rei|uirwl,  and  with  the  subsidence 
of  the  disease  the  diet  may  be  gradually  incr&'iAcd,  and  as  convalc&ceucc 
ipproachcs,  tonics,  eepedally  imu  and  iKwsibly  arsenic,  may  b«  prwcrilicd 
with  benefit. 

Complications,  howe\-er,  may  occur  which  may  demand  farther  trejit- 
ment,  and  this  is  more  especially  the  cass  with  reference  to  dropsy  ^^'^ 
uraemia ;  the  drojmy  may  be  treated  by  the  m^casurea  do8cril)ed  abov«. 
more  especially  free  purgations,  and  it  would  sei?ra  thiit  much  benefit 
may  he  derived,  at  any  rate  in  some  cases,  by  taking  cnre  that  a  mininunn 
nf  chloride  of  sodium  in  ingestcx].  ^\niert!  dropsy  is  well  marked  the 
case  is  usually  one  of  soma  duration,  and  tho  acute  symptoms  have 
probably  to  some  extent  subsided  although  the  droiwy  persists.  It  h  in 
these  cases  csiwcially  that  a  relatively  dry  farinareiHW  veyrtable  and 
mure  or  leas  sall^ftve,  diet  should  l>u  oitlertul.  A  eautiriii»  trial  may  idso 
bo  made  with  diurt-tlrs,  although  perhaps  on  theoretical  grounds  there 
is  nuich  to  be  said  agaiust  stimulating  the  kidney.  Still,  some  drugs, 
such  us  digitalis,  producu  a  marked  diuretic  vllect  not  so  much  by  direct 
action  on  the  kidney  as  by  improving  the  etliciency  of  the  circulation  ; 
vortJtinly  in  oises  of  [>ersistent  drtijisy  a  trial  should  be  made  to  see 
whether  digitalis  loails  to  an  incrciise  in  tho  urinarj'  How,  but  it  is  no  use 
jjersisting  in  the  administration  of  the  drug  if  no  such  elVcct  is  pro- 
duced. Further,  a  trial  may  also  be  maile  with  a  more  potent  diuretic, 
aucb  at  citrate  of  eafleine.     This,  however,  should  W  given  cautiously, 


and  iU  use  not  jwrsisterl  in  unless  a  very  Hixtinct  mid  direct  effect  ii 
produced.  The  action  nf  calfeino  on  the  kitlney  is  ccmiploc  :  in  sinaU  and 
iiiitiftl  ilosi-R  it  produces  a.  woll-inarkeil  diuresis,  bui  largo  doKS  or  the 
coiitiiiueJ  adminifltraliou  even  of  suiall  doses  taay  lead  to  ibe  opposia 
efiect,  namely,  n  scanty  tixcrotion,  uiid  some  have  supposed  that  the  bevl- 
achi>  luid  vomiting  oecaitionHlly  suon  afU>r  llic  protongiv:!  uiimiimtratian 
of  caffKine  luiiy  dfiwnd  on  tlio  rtitentioii  of  urinary  jiroducta.  Th«  drupty 
may  be  so  oxUin^ive  and  geueralisixi  that  it  may  be  nei-o^Bar}*  to  ramoK 
the  tlttid  by  stirgicat  proccclurca.  I^argc  accumulations  in  the  chest  lead- 
ing to  em>iniTiiasmcnt  of  the  rospimtion  should  cvrtainly  be  iritfadnirn 
by  piirftctinle«is,  and  it  may  be  necessary  in  some  instances  of  very  eKteo- 
sivi*  gimerolised  nniUiai'ca  to  remove  the  fluid  either  by  Southey's  uihM 
or  by  inuidoua.  Such  procedure  w  however  but  rarely  i-equtrud  in  .tiuie 
nephritis,  and  from  tho  gro»t  risk  of  secondary  infections  such  mt-tb'jdi 
of  treailiuent  should  not.  be  employed  unless  there  is  very  urgent  ut'ccwiiv. 
t'l'ueiiiia  niiiHb  alito  bu  trenC-eil  by  thf!  gcnpral  measures  indioUed 
above,  Kuch  as  hoL-air  butliM  anil  free  pur^lion.  If  these  mcoennss  uv 
imaucceaaful,  and  especially  if  epileptiform  seizures  are  present,  soma 
sedative  <lrug  such  as  chloral  should  be  mlniini»tered,  if  necesury  by  th» 
rectum.  Chtutxifurni  ntny  aluii  be  of  much  Hcr\'ice,  ami  in  the  L'cUlDpUe 
utttickn  a£«oL-iAl4Hl  vritli  tho  nophrius  of  pregmuicy  morphine  may  be  of 
great  value.  Many  practitioners  dread  the  use  of  morphine  in  Ute  tntt^ 
ment  of  umcniia  of  ordinan.'  renal  dinea^e.  it  is,  however,  certaiidy  often 
of  great  service,  more  especially  for  epileptiform  seiKures ;  the  mam 
oontni-indication  to  the  uso  of  morphine  is  the  existence  of  piilmonarp 
eomplicationa,  for  morphine  is  singularly  dangerous  in  all  conditions  in 
which  the  respiration  is  impaired.  Uraemin  in  acute  nephritis  may  be 
treated  ver}-  aucco&sfully  with  venesection ;  the  resulta  arc  fa*  more 
successful  than  in  the  uraemia  of  chronic  renal  disease. 


IT.  CMRoxrr  NEPHRiria 

(LARfiE  WHITK   KIDNEY  AXD  CONTRArrKr   WHTTK   KHINTTY) 

General  Considerations. — In  chnmic  Bright's  disease  tho  kidnrrs 
present  very  great  variaiion-s  both  in  their  naked-eye  aud  micToscopic 
appearaiu'ca.  Thus,  liw  organs  may  be  birgc,  smooth,  palo  or  mottled  in 
coliiur,  or,  on  the  other  hand,  they  may  hu  Bmall,  gntnular  on  the  surfaice, 
and  of  »  brownish-red  hue.  Thu  weight  of  llie  organ  may  vary  fnmi  an 
extreme  of  one  pound  to  aa  little  as  an  ounce  and  a  half  or  even  an 
ounce.  Although  there  ai'c  these  wide  dilfwrenccs  between  represcit- 
tative  spcctmons  of  the  two  extremes,  thuni  is  no  difticnlty  in  collecting  a 
series  pi*es€nting  points  of  considerable  general  resemblance  between  the 
iwo  eKtrames.  These  discrepancies  account  for  the  considerable  difler- 
ence  of  opinion  that  exisu  as  to  the  varieties,  if  any,  of  chronic  Bright'* 
disease  nnd  their  relation  to  one  another.     The  morbid  appearances  mty 


b«  furtber  coraplicattKl  hy  ihc  iK>»sibtlity  of  altacks  of  acute  or  subacuta 
nephrjtiB  supervening  on  chronic  nephritis^ 

The  ilifferences  in  the  nppenninces  of  the  kidneys  depend  on  the 
degree  of  change,  on  the  one  hand,  in  the  e^iiholial  structures,  and,  mi 
the  other  hand,  in  the  conriMitivn  tisnuL'.  But  although  a  tubal  or 
pHi-enchymatous  or  dpsquamative  nephritis,  that  is  to  say,  ft  kidney  in 
which  the  main  strefut  of  the  disease  i^  in  the  tubal  iitructures,  may  bo 
rccognifted,  yet  even  in  the  most  extreme  form  of  this  disease  there  t* 
iome  alteration  of  the  connective  tiHsue.  Tn  ulber  iiietancos  in  which 
the  kidney  is  small  luid  shrunken  it  would,  from  tbe  large  amount  of 
connective  tituuc  prejuMit,  npjwar  ;it  fir^t  sight  as  if  the  main  lesion  were 
interstitial ;  careful  exivmirmtion,  bmvevcr,  shews  thut  much  of  the 
diminution  in  sise  is  due  to  the  ehedding  and  diKap^icaninoo  of  Urge 
areai  of  tubular  epithelium,  and  that  the  large  amount  of  libroiu  tieiine 
preient  is  pArtly  'U^pendent  on  a  rcktirc  rather  than  on  an  abBolnlo 
increase.  Great  individual  variations  in  ili<>  reliitive  degree  of  the 
tubular  and  of  the  interstitial  changes  have  led  many  authorities  (o  the 
vww  that  the  one  is  a  later  stage  of  the  other ;  and  that  in  the  earlier 
titles  of  tbe  disease  the  lesions  are  mainly  tubular,  and  th;it  subseipienily 
a  more  or  less  secondary  and  slow  overgrowth  of  connective  tissue  takes 
place  and  IcadH  to  shrink^Lge  of  the  organ.  At  one  period  it  wan  oven 
thought  thiit  the  true  granular  kidney  nn'ght  arise  iti  this  way — in  other 
nrords,  that  the  true  n^d  granular  kidney  nii(^ht  bo  the  fitml  stage  of 
a  chronic  parenchymatous  tnliai  nephritis;  and  some  even  considered 
that  the  latter  might  in  turn  arise  as  a  (sequel  of  acute  nephritic,  and 
that  therefore  acute  nephritis,  chronic  jiarenchymatoua  nephritis,  and 
granular  kidney  might  all  Im  atagen  in  the  evolution  of  one  ami  tbe  same 
losion.  It  is  now,  however,  well  recognised  that  the  true  granular 
kidney  is  an  independent  affection,  and  in  no  way  to  be  looked  upon  as 
the  final  stage  in  the  evolution  of  chronic  nephritis,  or  nt  any  rate  of 
ehmnic  tubal  |Hin?[ichytnalons  nephritic.  Thin  Ke[uinition  of  the  gi-anular 
kidney  from  chronic  jKiienchyniiitous  nephritis  is  confirmetl  by  the  study 
of  the  clinical  course  of  the  disease,  inasmuch  as  patients  with  granular 
kidney  do  not  give  a  history  of  having  prenously  suffered  from  drojwy 
and  the  other  phenomena  of  chronic  Bright's  ditiease.  Although  the  nxl 
granular  kidnoy  is  now  more  associated  with  eai-diovascular  chiuigea  than 
with  past  attacks  of  chronic  Qnght's  disease,  yet  many  writers  think 
that  a  certain  form  of  fibrotiv  kidney  presenting  some  points  of  re»onc 
blancc  to  gnuitUar  kidney  may  arise  as  the  sequel  of  cluY>nic  tubal 
nephritis.  To  those  holding  these  views  the  variations  in  the  size  of  the 
kidney  and  the  degree  of  fibi-osis  present  would  depend  largely  on  the 
duration  of  the  mabuly,  although  possibly  in  some  insuncos  the  etiology 
of  tbe  disease,  for  instance  when  due  to  the  ^inis  of  scarlet  fever  or  to 
the  action  of  such  a  poison  as  l&id,  might  Iw  a  factor  in  determining  the 
for-m  of  lusion  present. 

One  of  the  [irini:ipa!  iliflieiilties  in  regarding  all  formfi  of  renal  fibrosis 
other  than  the  granular  kidney   as   the  se<juel   of  a  former  attack  of 
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chronic  lubiiLar  nephritis  li«&  in  the  clinical  histories  of  tUc^e  «*» 
These  contracted  fibroid  white  kidney*  are  seen  more  e»i)eciaUy  in  ibt 
yoimg.  or  at  Htiy  rat«  in  young  Aduita,  and  in  a  very  large  pruponton  of 
coses  these  patients  give  tio  history  of  any  previous  renal  illnesB  nnd 
certainly  no  Iiisloiy  of  an  illness  accompanied  by  dro|i«y.  AltlltiU{;lt 
(lro[>sy  does  not  occur  in  all  cases  of  chronic  ttihuUr  nephritis,  yei  it 
is  very  general,  and  hence  it  is  dlHicult  to  beliefe  tliat  the  coo- 
imctcd  white  kidney  is  always  the  sequel  of  former  chronic  nephniii. 
Many  of  the  ])Uticnt3  dying  from  this  disease  give  no  history  nt  «ny 
acute  iI1nra»,  and  nut  iincomnionly  preKcnt  no  Kymptoms  of  ill-hialtli 
until  the  onset  of  the  terminal  and  fatal  symptoms  due  to  the  niiuil 
lesion.  These  considerations  make  the  etiology  and  the  relation  of  this 
form  of  renal  diaiuistj  to  other  funns  of  nephritis  cxccedinj^ly  ubeauc. 
but  at  any  rate  it  is  probable,  if  not  iwrtain,  llmt  this  foiin  nf  chronic 
nephritis  cannot  be  looked  npoii  merely  as  the  seqnel  of  ordinary  rhronic 
nephritis.  Although,  as  already  stated,  great  individnal  difference*  are 
seen  in  the  kidneys  in  cases  of  chronic  Brigbt'e  diseaac,  I  atu  of  opiniuo 
that  two  main  varieties  may  ho  recognised,  and  that  the  dificreiina 
between  these  two  forms  are  not  confined  to  their  morbid  anatomy,  but 
may  aUo  be  recognised  in  their  symptoms  and  clinical  course.  The 
nomenclature  of  these  conditions  presents  some  difficulty,  but  probably 
the  simplest  plan  is  to  speak  of  one  as  tlie  large  white  kidney  And  of  ibe 
other  as  the  contracted  or  small  white  kidney.  ^^^ 

Morbid  Anatomy. — In  the  Ivgi:  whitr  kidnetf  the  organs  arci  incrau^^^ 
in  Hixe,  lutuatly  to  a  moderate  amount,  so  that  each  organ  weight*  fruin^^ 
to  !)  ounces.  Its  surface  is  smooth,  and  it  may  he  white  or  yellowuh- 
white  in  colour.  Not  uncommonly  it  is  marbleil  and  the  reioi  on  tbt 
surface  are  conspicuriUH.  When  the  disease  has  run  a  rapid  couTM  thm 
may  be  numernuN  red  points  due  U}  dilated  vi>R»elj6  or  iimall  haemorrha^ ; 
tbeM  latter  appoaninces,  however,  are  more  often  aeon  in  the  later  ttMffM 
of  the  acute  nephritis  than  in  the  chronic  form.  The  capeule  strips  ofl^ 
leaving  a  smooth  surface,  and  on  section  the  cortex  is  seen  to  \hs  considemhly 
thickened  atul  of  a  {wciiliar  o|)aijue  ycDowiKh-whito  colour.  The  iMtrtintiH  of 
the  cortex  extending  dnwii  lutwecii  the  pyramids  are  also  inrre»se<)  in 
width,  and  the  increased  size  of  the  kidney  de|iends  on  this  enlargement 
of  the  cortex.  The  pyrtiniids  arc  congested,  and  the  line  of  demjkrcatir>n 
between  the  uorticul  tiubutuncu  and  the  medulla  ia  well  markcil.  The 
cortical  tuhuloa  are  dilate^l  and  their  cavities  occupied  by  masses  of  dea- 
quamated  and  granular  epithelium,  the  cells  still  adherent  to  the  bue- 
mcnt  mcmbnmc  often  ^hewing  hyaline  and  fatty  changes,  lu  many 
places  the  tubules  may  be  destitute  oE  cclU  which  have  been  tthcd,  and  id 
other  parts  the  epithelium  nuty  stiti  appear  normal,  the  incidencr  of  the 
morbid  process  being  tmequal  in  ditTerent  parta.  The  glomentliLr  tuft 
shews  a  certain  amount  of  celltilar  infiltration,  and  the  epithelium  lining 
the  glomerular  chamber  hasgenerall}'  undergone  proliferation,  ai^l  masMt 
of  cells  are  often  found  filling  up  the  gnp  in  the  glomerular  chamber 
between  thi:  basement  mumbmne  ami  the  capillary  tufts.     The  walla  of 
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thv  capillaries  often  eliew  signs  of  hyaline  (Ic^fneration.  The  interstitial 
tissue  usually  prosenu  some  morhii!  nppeamnce,  in  many  instancoB  aw  infil- 
U-atioii  of  ypiirig  c«1U,  hihI  in  vs\aen  of  loti^tr  dui'ation  an  overgrowth  of 
fibrous  tJiMUC.  The  blonl-vesBi'lK  of  ihe  kidney  usually  alsu  shew  notne 
eridcncc  of  pen'-  and  eml-artcritift,  hut  in  this  fnrni  of  the  diKfa^n  the 
tubular  change*  are  the  most  pi-ominent,  the  iatai-slilial  and  arterial 
cbimgea  being  fur  Iom  ubvioua.  F»tty  niutiunorj)ho8is  may  be  present  in 
very  varying  degrees,  and  is  cepecially  niarkc*!  in  ihose  iiiHUuicea  in  which 
the  kidneys  arc  consirlerably  increii84?d  in  »i/o  and  the  »urf>-iee  distinctly 
yellow.  The  fatly  change  ia  especially  marke<)  in  the  epithulinm  of  the 
cotrvulutcd  tubules. 

The  lardaiieons  kidney  is  often  large,  pale  yellow  and  waxy  IcKvking; 
in  size  it  may  eiiiml  nr  exceed  that  of  the  Lirge  white  kidney.  It  difTera 
from  it  in  boin^  finner  in  toxture  ju»3  ninro  irarisUu-eni  in  ajijieuranco  :  but 
often  there  is  a  j^rcat  rcecmblaitcc  in  thi>  nake^l-eye  iippearanceK  of  the 
conditions,  and  ihoy  can  only  be  distinguished  with  certainty  by  the  aid 
(if  the  IcKJine  ti^L. 

In  tha  second  variety  of  ihe  afl'ectiiju,  thf  a>iUmrif/l  tchUe  faifnet/,  the 
nAketl-«ye  appearance  of  the  or^'ans  ii  very  dilTeront.  They  ai-v  nmaU  in 
eize,  sometimes  weighing  no  more  than  U  to  3  ounces.  The  capsule  is 
thickened,  often  to  a  c(m»(ider:dile  extent,  and  when  stripped  oH'  leaves  a 
uniform  highly  gnLtinlur  smfaec,  tki^  imlividiial  ^nuiulatioiiti  often  Iwing 
of  largo  size  Althuiigh  the  xutfare  i»  biglily  gninidur  tlie  ca)»>tdv  in  not 
always  so  adherent  that  its  reniuval  leads  to  li^aring  of  the  kidney  sub- 
stance. On  section  the  cortex  is  greatly  rliminiahed  in  width,  in  pUces 
not  being  more  than  one-^iixteenth  of  an  incli  thick  ;  it  ia  opaque,  |)ale  in 
colour,  and  the  distintiiion  between  it  and  thu  uiedulla  is  uhscured.  The 
great  diminution  in  the  size  of  the  kidney  lemle  to  an  ap[iarent  inci-ease 
in  the  umount  of  fat  seen  in  the  hituro.  Ou  microscopic  examination  it 
is  seen  that  the  tubules  have  in  great  part  lost  their  epithelium,  and 
where  this  change  is  well  marked  it  may  be  *bflicuU  to  recognise  any 
characteristic  renal  Htmcture.  The  loss  of  the  epithelium  is  followed  by  the 
flattening  of  the  tubules,  and  chna  in  many  parts  of  the  kidney  no  remains 
of  convoluted  rubulcs  can  be  found,  their  place  Iwing  t;tken  by  the  over- 
groMXh  of  interstitial  Kbrous  tissue.  In  those  parts  wliere  the  tubular 
«|)itlielinni  remains  there  arc  niniially  well-marked  signs  of  hyaline  degenera- 
tietli  anil  thn  i;h;irai;h>riiiti<;  xtnurture  is  therefm-p  Inst.  The  glomeruli 
ArA  tmall  and  thu  walla  of  the  glonieiukir  chamber  arc  greatly  thickened 
from  formation  of  Sbrous  tissue,  with  the  result  that  the  glomenilar  tuft 
is  compresHwl  ami  atrophied.  The  interatitial  tiasue  is  greatly  increased 
in  anunint  thmughout  th4>  urgan,  although  the  iiicn-juie  may  be  greater  in 
sunie  parttf  of  the  kidney  than  in  othei-s.  Hen-,  and  there  tubules  b'lied 
with  more  or  lets  normal  epithelium  may  be  found,  an<l  in  other  parts 
dilated  tnbuk«  lined  with  a  flattened  epithelium  arc  also  seen.  The 
diminution  in  the  ttizc  of  the  kidney  U  mainly  dc|)cndeiit  un  the  div- 
appearance  of  hu-go  numbers  of  the  tubules,  and  is  not  entirely  due  to 
the  atrophy  caused  by  the  overgrowth  of  the  interatitial  tissue     The 


renal  vcssots  shew  wetl-mai-kod  peri-  ami  eiid-nrtoritis,  and  the  appeannca 
of  the  kidney  as  a  wholo  present  considombUi  resemblance  to  tboee  Men 
in  grtmilar  kidnoy. 

Althougli  boih  the  mtioroecopic  and  microscopic  iippearaaofs  to  tb« 
largfl  white  an<i  iit  the  contracted  kitbiey  ure  ver)'  different,  caaea  mora 
or  less  intermediate  between  the  two  occur;  tbai  is  to  aay,  caaes  in 
which  thu  kidney  is  not  so  ^catly  diminished  in  size,  and  in  which  in 
adilitioii  to  marked  chniiges  in  the  tiibulen  HimiUr  lo  those  Been  in  thi* 
large  while  kidimy.  thure  in  nli^o  great  uvcrgmwtU  of  the  inCtirstitial  con- 
nective tisHtie.  For  this  reason  thare  is  much  to  he  said  in  favour  of 
grouping  all  the-^e  various  forms  of  nephritis  under  the  heading  of  chrotiie 
diffuse  nephritis,  since  all  tlie  elenieiiL'i  of  the  kidney  are  alTe«:tetI  to  a 
greater  ur  Iuhs  extent  in  difTennit  iiiKtHnces.  There  does  not  seom  tn  lia 
any  reaAou  for  thinking  that  these  dilTereiit  forms  pasa  into  one  another, 
although  at  Grst  sight  it  might  be  thought  that  the  small  contracted  while 
kidney  was  but  u  i<.^mti[ial  stage  of  the  l^rge  white  kidney.  'l*hu  » 
highly  iinprn)»able  on  ctinieid  grounds,  ^inec  in  any  givon  case  the  symp- 
toms  associMteil  with  tho  Urge  white  kidney  are  not  known  to  precede 
thoi^e  associated  with  the  small  white  kidney.  It  ia  more  prolialilr 
that  those  <lifrert-nt  forms  of  chronic  nephritis  are  distinct  diseasus  evolv- 
ing along  their  own  s[>ecial  lines,  and  tliat  in  one  case  chronic  ncphritU 
takes  the  form  descrittetl  above  as  the  large  white  kidney,  and  in  another 
case  takes  tlie  form  desiriliwt  iis  the  contracted  or  small  white  kidney. 

Symptoms. — The  initial  symptoms  of  chronic  Bright's  disease  are 
often  insidious,  and  thus  the  malady  does  not  attract  notice  until  it  hu 
existed  for  some  time.  In  the  minority  of  cases  the  symptoms  produced 
by  acute  nephritis  merge  into  those  due  to  tho  chronic  disease;  bat,  a* 
already  mentioneil,  it  is  exceptional  for  chnmic  nephritis  to  supervene 
directly  on  the  acute  disenae.  In  some  instances,  however,  the  onaet  of 
symptoms  is  so  sudden  as  to  suggest  an  acute  disease,  and  yet  the 
examination  of  the  jtatient  definitely  sh«*ws  that  the  "lisease  has  existed 
for  »ome  considendile  time.  In  :i  iinnarkable  group  of  cnaes  in  which 
the  initial  symptoms  iire  of  a  uraemic  chai'octei-  luiil  >n  which  the  pnticnt, 
who  was  apparently  in  gooiJ  health  previously,  may  die  tifter  a  very 
short  illness,  the  autopsy  reveaU  advanced  chronic  renal  diaenae.  In 
some  of  these  ca.*ies  death  has  occurred  after  uii  ilhuHis  of  only  a  few  days' 
duration,  thu  first  nmiiifuHtiitinn  of  the  King  oxi:tting  renal  diseaae  Iwing 
the  onset  nf  epileptiforni  seizures,  or  an  att;ick  of  lUTiemic  dyspnoea 
iimuUitiug  asthma.  In  other  instances  in  which  an  apparently  stvlden 
ouisct  has  occurred  the  symptoms  have  really  been  due  to  come  complica- 
tion, such  as  pericarditis.  Still,  notwthstanding  these  exc«[»tio[ts,  the 
initial  symptoms  of  chronic  renal  disease  are  in  most,  cases  rague  and 
insidious.  The  most  constant  symptom  is  a  general  failure  of  heahh 
shewn  by  Inck  of  energy,  unnatuml  fatigue,  loes  of  appetite,  digestive 
disturbances,  and  possibly  some  loss  of  Hetfa.  The  loss  of  Bcsh  is  t^tea 
much  more  marked  in  cases  of  the  contracted  kidney,  and  in  aome  in- 
stttiicee  is  so  great  as  to  arouse  a  suspicion  of  some  form  of  deep^cated 


li^iaiit  dieeose.  An^ioTiiiit  unci  its  symptomR,  such  as  brcjithlessiiL'gg 
exertion  aiid  palpitation,  arc  voiy  cIij»racteriBtic  of  chronic  tenal 
id^ease  :  still,  it  must  be  remeuiberod  that  the  malady  may  exist  even 
in  an  ailviuicei]  form  without  the  patient  presenting  (^)iniKivB  L'vi<lence 
of  ]uui«niiii.  * 

In  a.  coosidemhle  proportioa  of  cases  dropsy  is  th«  first  sign  to 
attract  iitientiun,  and  the  patient  mny  61*81  nutice  a  feeling  of  unnittiiral 
heavincsH  of  h'm  ](->gK,  and  then  on  exHmination  \w  finds  thcni  to  be 
swollen.  The  drajisy  varies  in  its  amount  and  also  to  some  extent  in 
its  position  ',  the  most  chai-actcri&tic  form  U  thut  in  the  subciitjtneoue 
tismea,  especially  of  the  face,  so  that  on  waking  in  the  mnrntng  the  eyes 
are  found  to  be  baggj'.  In  other  cases  the  swelling  first  appears  in  the 
legs  or  in  the  scrotnni,  and  sometimes  its  onset  is  so  sndden  and  wiije- 
Bpread  that  a  considerable  riegroe  of  ascites  may  be  the  initial  mani- 
festation. When  there  is  a  high  tlegree  of  general  dropsy  anaeinia  is 
usually  well  marked,  and  iht-  dropsy  may  W  so  great  that  the  patient 
may  be  ahnast  mirecogniwiblo,  and  the  skin  of  tbe  extremities  may  crack 
and  hlehs  form  its  the  resTilt  of  the  extreme  tension.  Tliis,  however,  is 
exce|ttlonal,  and  the  dn>[>Ky  even  when  j>rnn(miice<l  is  «oft  and  Wtggy. 
In  most  inatJinccs  in  which  dropsy  is  well  niai-ked  the  oilier  symptoms 
of  the  illnefi.s  are  also  well  flevcloped ;  but  very  definite  dropsy  is  oeca- 
■ionidly  seen  withoul.  any  apfuirenl  great  inteTferenec  with  tlie  general 
health,  ami  such  jmtifuts  may  (^x]m'Rs  thumsulvi^^  as  feeling  but  little 
iiioonvoniencod  in  any  v&y  exce[it  liy  iho  degree  of  the  swelling. 
>1actiiation8  in  tbe  iimount  of  dropsy  in  chronic  renal  disease  occur  from 
time  to  time,  but  tbe  condition  on  the  whole  is  npt  to  be  very  [jersintiMiti 
am)  o%en  in  randenilely  favmirable  cases  the  dropsy  is  likely  to  last  for 
many  weeks  or  even  niiinthe.  Ti  nuty,  however,  diminislK  and  ultimately 
disappear  even  after  it  ha»  t-xisied  for  many  months. 

Physical  weakness  is  one  of  the  most  characteristic  features  of  chronic 
Bright's  disease,  and  although  no  doubt  especially  i)roniinent  in  eases  in 
which  there  is  much  Tinusca,  vomiting,  and  diarrhoea,  it  may  be  pn-»ent 
to  a  high  degree  tn  the  absence  of  these  other  ttymjttonis.  In  cashes  of 
long  duration  the  physical  wmknes^  amounts  to  prostration  and  the 
patient  beconitss  extremely  listless  and  apathetic.  Tbe  weakness  is 
doubtless  correlated  with  the  anaemia,  ami  also  with  the  torisiderable 
wasting  which  occurs  in  renal  diseiise  but  is  so  ofU*n  completely  maske<l 
by  the  dropsy-  The  subsidence  nf  dropsv  in  a  casi'  of  chronic  renal 
disease  will  often  reveal  an  astonishing  amount  of  wasting  which  was 
quite  unnoticed  while  the  dropsy  lasted.  The  iKrtly  temperature  in 
chronic  renal  disease  18  often  subnormal ;  but  in  cases  of  no  great  severity 
it  is  normal,  anil  the  nccurrenci'  of  a  niilabln  fall  in  the  ImhIv  tenipernture 
rather  suggesU  ihc  onsPt  of  nrat- nnV  compJiraticins.  Vomiting,  and  eR]>eci- 
ally  nausea,  are  exiivmely  prominent  and  characteristic  symptoms  of 
chronic  renal  disease  and  may  be  so  severe  as  greatly  to  interfere  \vith 
the  feeding  of  the  patient  Nausea  is  generally  Bt-companied  with  a  dry, 
furre<l,  and  brown  tongue,  and  these  patients  often  complain  bitterly  ol 


an  extremely  ofTcneive,  sotnetimes  even  a  f«ecal,  uste  in  Cho 
The  8tat«  of  the  mmith  is  largely  jinaweralOc  (or  the  anorexia  whkb  i 
80  cliitmcteristic  of  wvere  caseK.  The  vomiting  of  chronic  rona1  diiinM) 
is  especially  ai^aociated  with  the  si^^hl  or  the  tnking  of  food,  amt  it  is  not 
uncommon  for  nil  food  to  he  irom  time  to  time  immediately  rejecKxl  I'V 
vomiting.  Tho  vomiting  is  accom|Hinie(l  liy  iiit«ti^  nituseo,  not  on- 
comiimnly  by  liestiliichd.  The  mora  scverti  lyiiOs  of  vomiting  arc  eapeei- 
ally  char.ict«ristic  of  uraemia.  In  tlie  milder  cases  in  which  the  vomiting 
is  occasional  and  related  to  food  t^ore  is  generally  much  flatulence  knd 
lomo  pain  and  abdominal  discomfort  after  meals.  The  slate  ol  tix 
bowels  is  very  varirLblc,  but  in  some  insUinccs  diarrhoea  is  troublesome^ 
mare  e.s])«cially  in  nni»mic  cn^^os.  and  diarrhoea  in  a  still  more  loiu'ked 
form  occurs  in  association  witli  a  form  of  ulcerative  colitis  someuiuos 
seen  in  chronic  renal  disease.  Headache  may  he  severe,  especially  m 
cases  with  uraemia  or  with  nmrkcd  cardio%-ascidar  changes.  TlewUclip 
is  perliaps  more  [Mirticulnrly  nwociated  \vitli  high  bliKwl-pri'ssiirr  and  the 
secondary  cardiovascsnlar  dcgenenitionM  Lhjui  with  nraemia,  although  ibc 
tiro  conditions  may  be  BSsociat«d  in  the  same  jiatient. 

A  moderate  dcgi'vo  of  pigmentation  of  the  okin  is  not  uncomuion  in 
chronic  Knight's  discusr,  more  waiKH-tally  in  thiisv  canes  of  contmcteil 
whiUt  kiilritiy  witliont  dropsy.  SnnnHimei;  the  |)igntontHttuii  of  the  sldn 
is  ito  dark  as  to  resemble  that  seen  in  Addison's  dtsea«e.  Itasfaec^  inch 
as  erythema,  purpura,  iirticaiia,  pityriasis  nibra,  and  in  rare  inctftnctf 
bullous  eruptions  may  occur.  Erj-thcma,  iwrticularly  in  a  diff^tse  form. 
soTDCtimeit  occurs  in  iiDnimia.  Purpura,  especially  on  the  logs,  Js  murv 
often  seen  in  onliriary  chronic  Brigbt's  iHsuaso.  Haemorrhage  from  thi- 
nose  and  from  other  mncous  siu'faces,  particularly  the  giimf,  is  comm 
and  from  time  to  time  severe  forms  of  stomatitis  may  occur,  iiiiiully 
the  form  of  ulcerative  stomatitis,  and  the  gums  may  Iwcom**  greatly 
swollen  and  haoniorrhages  take  place  into  their  subtitance  with  subse 
quent  neoroaifl  of  the  supoi-jncent  raiicoiiH  membrane.  In  rare  irutaiices 
A  gangrenous  stomatitis  occurs  in  the  course  of  chronic  renal  diaeaM, 
and  there  may  be  co{}iDU8  and  even  fata)  haomorrhage  from  eron'oo 
of  n  large  vessel. 

The  symptoms  in  the  two  main  forms  of  chronic  nephritis,  the  hirga 
white  and  thi-  Kniall  contracteil  kidney,  are  nCooKsarily  to  a  greut  extent 
similar,  but  there  are  some  differences,  ami  ver}'  commonly  these  arc 
sufftriontly  definitQ  to  enable  a  differential  diagnosis  lo  l*e  made.  Tho^ 
dropsy  is  iiften  aliKcriL  in  ciises  of  cuntmcteil  kidney,  and  there  may 
never  have  been  dropsy  at  any  imrioil  tif  thtf  itlncKS.  This  is  one  of  the 
leading  points  of  distinction  Wtween  the  two  affections.  Further,  the 
symptoms  due  to  secondary  cardiovasaikr  changes  arc  genei'ally  far  more 
prominent  in  the  contractc^i  kidney,  and  such  paticnt.4  may  suffer  not 
only  from  severe  hciidache  connected  with  high  arterial  prcsstire,  bat 
also  from  cardiac  symptoms,  such  as  praocordial  anxiety  and  palpitation. 
In  some  instnnceit  the  canliac  enlargement  leads  to  valvular  ilefccts,  such 
as  relative  mitral  stenosis  u-ith  a  distinct  presystolic  murmur   as   the 


rosuli  of  by[ivnrophy  iiiid  cliluuitioii  of  the  left  ventricle,  ur  mitml 
regurgitation  \mli  oc<lcnm  of  tlia  CBrrliac  ly[i«  especinlly  marked  in  ihe 
lower  limbs.  I'atients  with  contracted  kidney  are,  however,  especially 
proiie  to  weU-tniirketl  distiirtKttice  of  nutrition,  whiUt  great  wasting  and 
a  high  degree  of  nnaviuin  itri:  not  unconinion.  It  ii*  especially  in  these 
cases  ihafc  albtiniinuric  retinitis  is  apt  tu  \ie  well  murkod,  and  u  consider. 
Able  number  of  such  patients  seek  sidvice  on  account  of  the  hcndnche  or 
ibe  genvnil  weaknes-s  ;iml  the  ren/il  disease  is  detected  as  a  result  of 
cxAiuinittion  of  the  fundus  ocuH.  AllmminuHc  retinitis  la  one  of  the 
tnost  characteristic  features  of  this  form  oE  renal  disense,  ami  is  met  with 
more  frequently  than  in  the  large  white  kidney  case^  (titif  also  p.  G26). 
In  a  few  exceptional  instances  profune  haematiiria  may  occur  from  time 
to  time,  and  when  this  is  associatecl  with  extreme  wasting  and  great 
impainnent  of  physical  strength,  an  erroneDUS  diagnosis  of  malignant 
disease  of  the  kiilney  has  a«metimpa  been  made.  A  conejilerable  pro* 
jiortion  of  the  ])«tienlM  with  roiitractnil  white  kidnoys  are  young,  or,  at 
any  rate,  young  atlults  under  25  to  30  years  of  ago.  One  of  the  mo6t 
striking  points  about  these  cases  is  that  very  commonly  the  disease  run* 
a  latent  cuuniu  and  that  the  [mtients  only  seek  aiivice  for  terminal 
aymptontd,  especially  thoKu  due  to  the  onset  of  uraemia;  in  fju-t>  soma 
manifestation  of  uraemia  is,  perhaps,  the  mott  characteristic  feature  of 
this  form  of  renal  disease,  In  the  large  white  kidney  death  not 
uin'oniniMnly  ixrcurs  from  some  rnfliinimatory  complication,  such  as 
pneumonia,  pleurisy,  or  pericHnlili^,  or  from  ilie  exhaustion  associated 
with  long-continue*!  presence  of  extensive  di-o]»y.  In  some  inHtances 
umemia,  especially  in  a  chronic  or  snbttcute  form,  may  be  present,  jumI  is 
especially  apt  to  appear  in  the  course  of  some  inHammatory  complication; 
but  with  the  contmcced  ki<Incy  acute  uraemia  is  extremely  apt  to  arise, 
and  sometimes  with  great  suddenness  at  a  time  when  the  geneml  condi- 
tion of  the  patient  has  been  such  as  to  allow  him  to  carry  on  his  usual 
avocation.  Although  uraemia  may  occur  in  any  form  of  acute  or 
chronic  renal  di^e.uie  it  is  especially  associated  with  this  variety  of 
chronic  Bright:^  disease. 

The  various  forma  of  umeiuui  are  recognised  according  to  the  severity 
and  the  ehai-acter  of  the  fiymptoms  produced.  Tn  some  instances  most 
of  the  Kymptoms  can  be  referred  directly  lo  dislnrlmnce  of  the  ner^'ous 
system,  in  others  the  symptoms  are  especially  gastric  or  intestinal,  bthI 
accordingly  nervous  and  ga.stro-intestinal  forms  are  sometimes  recognised. 
Tim  nniflt  convenient  claxfiifi cation  of  uiaennV  ])lienoniena  is  that  baaed 
on  the  clinical  coui-sc  and  degree  of  severity  of  ihu  effects,  nanifly,  tlin 
acute,  subacute,  and  chronic.  The  chronic  form  is  associated  especially  with 
chronic  renal  disease  and.  perhaps,  most  of  all  with  the  large  white  kidney. 
Such  patients  suffer  from  tnuiMCJi,  vomiting,  aTnlominal  pain  and  dis- 
comfort., iliunhoca,  itching  of  the  skin,  and  froquentty  twilchings  and 
s|iasmoi]ic  contractions  of  v.irious  muscles,  especially  the  extensors  of  the 
wrist.  Headache  is  also  commonly  included  as  a  smptom  of  uraemia, 
but  in  not  a  few  instances  it  i«i  rcallv  in  closer  connexion  with  the 


concomitant  card io vase ulw  lesions.  DisturbanceR  of  tbe  respinhir7 
rhylbiQ  ure  ilUo  freqiiciit  in  chronin  iiraeniift,  and  many  nucb  p&tie&u 
present  woU-mRrkcd  Cheyne-.Stokes  breAthing  which  may  be  pTMvnt  (br 
matiy  weeks  or  even  months.  Whci'e  the  umcmic  symptoms  are  pro- 
nounced tbe  body  tcmpemturc  ib  upt  to  be  low,  ami  U  often  stibimmiH]  fcir 
prolonged  periods,  Chronic  uraemia  is  luually  al^o  associateii  wilb  the 
excretion  of  a  scanty  urine,  and  even  in  ciuwb  in  which  a  modent« 
quantity  is  passe^l  therti  may  bo  much  deScicncy  in  the  ftolitU  of  tiK 
urine.  L'utanooua  eruptions,  especially  erythema,  purpum,  and  bnlUc. 
arn  prone  to  occur  in  such  casea. 

In  acute  urikvmia  tbi!  R\-n)])toms  are  very  much  more  severe,  arwl  io 
aome  instances  tbe  development  of  the  uraeraic  state  is  so  rapid  and  tin 
aympcoms  are  so  severe  that  the  term  fulminating  unu-'mia  has  bcea 
applie<l  til  tbum.  Acute  iirHemiu  may  not  only  (umiplicatii  acut£  Knal 
diaeasu,  but  is  ^speciuHy  apt  to  ^iccur  In  cascfs  of  chronic  6right'&  diaeaM 
with  small  whit«i,  and  conlracttd  kidneys.  In  rai-e  case*  tho  onset  of 
acute  uraemia  may  be  the  lirat  intimation  of  the  existence  <A  rcniil 
diaeaie ;  for  instance,  in  a  patient  enga>,'e<l  in  his  usual  avocations  acntf 
unemin  may  jLppuin'  with  great  suddenness  and  prove  fatal  within 
48  hours.  These  cases  present  a  ccitisidenible  I'esombhmcc  to  the  caMt 
of  acute  acid  intoxication  in  diabetes  in  that  in  both  comlitioits  &  Mriou 
chronic  iliscasc  may  be  present  without  any  dymptoms  (Sufficient  » 
attract  the  patient's  attention,  but  may  auddt-tily  cause  death  from  gnre 
toxaemia.  Extremely  Bcvere  epileptiform  seizure-'^  are  amongst  tbe  mnat 
common  maiiifcRtations  of  acute  uraemia,  but  sometimes  very  aererei 
painful,  and  generalised  cramp  may  usher  in  the  attiick,  and  cases  bavo 
been  described  with  spasms  of  a  tonic  or  almost  teunic  character.  Tbt 
epileptiform  seizures  of  uraemia  may  begin  locally,  but  t^ey  very  soon 
become  generalised,  and  they  may  be  of  such  aeverity  tliat  the  |»atrrnt 
rapidly  paHficR  into  the  stitus  epilepticus ;  unless  they  are  comparalively 
slight  cnnscioueneM  is  aeon  loRt,  although  the  d^ireo  of  coma  produced 
is  rarely  so  deep  as  that  seen  in  cerebral  lesiona,  such  as  cerebral 
hacmorrhiige.  When  the  fits  are  frequent  and  of  great  severity  the 
boily  Uirnpi-raturo  may  rise  and  hyperpyrcxiii  may  occur  ;  Imt  if  the  fit* 
are  slight  and  the  drnwtiine-<^  or  coma  marked,  the  temperature  io  mure 
often  normal  or  eubrioi'mal.  In  rare  instances  m'aomia  may  be  ushered 
in  by  paroxysmal  aud  maniacal  excitement ;  thi«,  however,  is  ununial 
except  in  cases  of  chronic  illncs»  in  which  other  syniptnmii  nf  renal 
disease  bavo  been  present,  often  for  a  considerable  time.  Drowsineas  and 
coma  are  very  constant  mauifestatioiis  of  acute  uraemia  and  are  ustullr 
present  in  uraemia  complicating  thtY>nic  Ilright's  discftso.  Sudtloi 
amnuroRia  may  be  the  first  manifestation  of  uraemia,  and  in  rare  instance* 
a  sufldon  palsy,  as,  for  instance,  of  one  side  of  tbe  face  or  of  one  limb, 
may  appear  without,  any  gi-oss  lesion  being  fonnri  after  death  to 
account  for  this  so-called  uraemic  palsy.  Dyspnoea  is.  however,  the 
most  constant  symptom  of  acute  uraemia ;  most  frequently  it  is  of  ibe 
hissing  type  described  by  Addison,  and  the  respiratory  movementa  may 


Iw  extremely  labouiud.  The  dyapnoea  is  unually  iisaociattx)  witli  Lite 
presence  of  piilmounry  ucileuia.  Somctimos  tliorc  is  riwriie-Stokus 
breathing,  but  perhaps  more  commonly  there  is  a  resemhlaut:e  to  tbe 
paroxysms  of  dyspnoea  associated  with  asthma.  Intonsu  dyspnoea  may 
be  the  only  manifestAtion  of  actito  uracmin,  and  in  Huch  instunceft  it  may 
he  confounded  with  annemia,  or,  if  sonjc  iiilhtnimatort'  eoai plication  such 
as  |)enmrditi«  he  also  present,  the  dyspnoea  may  V>e  attributed  to  this 
when  it  ia  really  an  initial  manifei^ution  of  niTiemia.  Hiccup  may  also 
be  a  prominent  symptom  and  give  ri^e  to  f^eat  distress.  In  a  few 
exooptiorial  insti^uces  the  uraemic  state  is  clmracicrined  by  an  extra- 
onhnary  ref*t1essne»«  and  sh'fpleRsness  inal4?iul  of  tlip  iiRital  ilrowsincss 
and  coina,  and  patients  have  died  with  umentic  dytipnoea  and  restlf-ssnt'ss 
without  any  drowsinei^  or  coma.  In  very  exceptional  histances 
catalepsy  may  be  present  in  uraemia. 

In  moat  cases  of  chronic  renal  disease  the  onset  of  uraemia  is  gi-uihial, 
dyspnoea  and  drowsinetu  and  stnjior  being  tlie  most  rnmnmn  ami  con 
slant  initial  symptoms.  Smmlimea,  however,  the  onsot  js  sudden,  a 
senes  of  epileptiform  or  eclamptic  aeixures  taking  place.  The  occuiTence 
of  uraemia  in  tbrunic  i-enal  disease  is  always  a  very  serious  comjilicaiion, 
and  the  proguoeia  is  very  >iad  unlcjis  thu  unu^mic  niaiiifesuktious  arc  of  a 
sUght  character.  AVhcn  acute  nervous  phenomena,  such  as  fits,  urgent 
dyspnoea,  or  coma,  supervene  in  the  course  of  chronic  I'enal  tlisease  the 
outlook  is  exceedingly  batl.  There  is  a  striking  difTorence  in  the 
prognosis  of  tho  epileptiform  or  eclamptic  seiisiircs  aocompnnyiiig  the 
nephritis  of  prcj^naiify  and  acute  nypliritis  generally  on  the  one  hand, 
and  the  same  seizures  occurring  in  the  coui-se  of  chronic  renal  disease  on 
the  other  liand.  Tlie  prognosis  in  the  latt«r  cases  is  far  more  serious 
than  in  the  former,  and  although  t6m|K>rary  recovery  may  not  un- 
commonly take  pUcc  as  the  residt  of  energetic  treatment,  thu  tdtirante 
outlook  is  very  grave.  This  is  also  necessarily  the  ciise  ivlien 
HfEemia  occurs  in  assncJatiuii  with  inttammatory  complications  t<ui?li  as 
pericarditis. 

Sffondar^  Infiammatmis. — Inflammations  of  the  serous  mcmbnuies, 
e«pecially  pericarditis  and  pleurisy,  nirely  peritonitis,  occiu-  with  con- 
siderahlf  frwiucncy  in  all  varieties  of  chitmic  renal  disease.  It  was  at 
oni>  time  supposed  that  thase  intluninnit«iry  cnnipltcations  wore  directly 
ileijondent  oti  the  prcsonee  in  the  hlmxl  of  tho  toxic  substances  causing 
uraemia.  Modern  knowledge  luis  shewn,  however,  that  theiic  intlamimt- 
tions  have  a  mirrobir  origin,  and  that  in  renal  dinrasE:  the  i-eMih-tiiricu  of 
the  tissues  Ui  microhi^'  jtirectinrt  i'k  Hcriously  diniinislied.  Bronchitis 
and  pueuinoriia  are  aUu  cunmioti,  and  inflammatory  conditions  of  the 
alimentary  canal  such  as  stomatitis,  gastritis,  entero-colitis,  sometimes  of 
tho  ulcerative  form,  also  frequently  occur.  In  almost  all  these  affections 
the  occiuTonoe  of  the  illness  is  \cvy  profoundly  modified  by  tbe  existence 
of  the  renal  disease.  Thus,  the  poricJii-ditis  of  Brigbt's  diswwe  is  apt  to 
run  an  exceedingly  unfavourable  course,  and  dcAth  may  ensue  ovon  when 
the  pericarditis   is   not   necessarily  very  extensive     \tiriou8   forms   of 


pericarditis  nuiy  occtu* ;  not  Titicommonly  the  disease  is  latent  and  doc*  i 
produce  any  very  distinct  symptoms,  pAin  being  atMciit,  und  tbe 
tion  can  only  bo  recognised  by  tlio  detection  of  physical  signst  nic)i' 
as  friction  in  dry  pericarditis  or  friction  followed  by  the  signs  of  elfminD 
in  the  other  fomi  of  the  affection.  Dry  pericanlitis  k  not  iinoomniDn . 
but  pericarditis  with  effusion  aim  occurs,  and  tlie  effusion  may  Iw 
pnruleiit.  In  some  instances  the  effusion  has  been  found  to  be  storile. 
Fleiiris}',  nniUteral  or  bilateral,  is  a  fairly  common  complicatio4i.  and 
pneumonia  is  especially  fre^|UenL  Ttie  ]inPumonia  is  very  ajit  lo  take 
the  form  of  a  difl'iise  lobiilir  pnennionia,  the  lung  subatADos  beinfc 
imperfectly  consolidated,  semi-solid,  and  oedematous,  and  the  pfayneal 
sign.H  are  theraforo  oft«n  wjmewbfit  indcKnite.  Forilxinitis  iind  menin- 
gitis ai'C  also  occasioim)  coniplii^aliuna  in  chrunir  renal  disea^iu,  aud  in  some 
instances  peritonitis  has  arisen  as  the  result  of  the  [wrforatian  of 
stercoral  or  uniemic  ulcers  in  the  botrel  (ride  Vol.  HI.  p.  574). 

Thf  urine  in  chronic  renal  disease  is  usually  pale  in  colour  and  of  low 
specific  gmviiy,  and  the  (juantiiy  excrete<l  deitends  very  Urgoly  on  ibe 
presence  or  absence  nf  dropsy  and  on  the  form  of  renal  disease  present 
In  the  more  advance<.l  ciises  of  chronic  renal  disease  the  urine  may 
approximate  in  colour  to  water.  It  must,  however,  be  remembered  that 
occasioiudly  a  dense  urine  may  bo  excreted,  especially  in  tbe  ouei  of 
cbmnic  Pnght's  disease  complicated  by  cardiac  dilatation  and  socondnry 
canltac  failure,  hut  with  this  exception,  it  i^  unusual  to  find  the  unnc 
in  chronic  i-onal  disease  even  approximately  of  the  normal  colour  and 
specific  ^nivity.  In  chronic  nephritis  accompanied  by  dropsy  the  \mnt 
is  tliminishc'l  to  less  tbaii  half  the  normal  output  and,  not  uncommonly, 
far  snuiller  (pmntities  than  this  are  excreted  ;  thus,  the  daily  amount  may 
^I  to  lietween  10  and  20  oza.  Siicli  a  scanty  excretion  is  nsitmlly 
associated  with  the  onitet  of  dn>[)sy.  Every  fluctuation  in  the  amount  of 
dropsy  is  also  marked  in  the  <tai]y  urinary  excretion,  and  the  variation* 
in  the  amount  of  urine  often  afford  a  more  delicate  indication  of  the 
progress  and  the  (:L>ur.st!  of  tbe  dropsy  tlian  ubserviitions  vn  the  amount 
of  Huid  present  in  iho  caviltes  <if  the  b4>dy  tir  in  the  subcutaniKtns 
tissues.  The  subsidence  of  the  dropsy  is  aUrays  marked  by  a  great  and 
often  sudden  increase  in  the  daily  quantity  of  urine  excreted.  It  must 
also  be  r-emomborod  that  the  kind  of  diet  and  the  amount  of  fluid  lost  by 
other  channels  may  greatly  tnlluciice  the  daily  output  of  urine.  Thus, 
on  a  milk  diet  the  urimuy  excretion  may  undergo  a  very  coii^icteraidc' 
increase  even  in  cases  of  chronic  tubular  neplmtis  in  which  normally  the 
quantity  excreted  is  loss  than  50  oa.  daily.  Again,  an  attack  of 
diarrhoea  or  free  purging  with  salines  may  greatly  diminish  the  daily 
output.  In  tbe  cases  without  any  dropsy,  and  more  especially  in  cases 
of  contracted  white  kidney,  the  daily  excretion  of  urine  is  increased  to  a 
motlerate  extent,  such  as  50,  60,  or  70  oxs.  In  exceptional  inituieM 
even  lnrj:er  ijuantities  rivalling  those  seen  in  the  granular  kidney  and  in 
tiie  amyloid  kidney  may  1m)  e.\creted.  Care  must  be  taken  always  ta 
ascertain   that  the  increased  excretion  of  urinft  is  nob  dependent  on  a 


milk  diet  before  attributing  it  to  the  presence  of  contracted  wliito 
kidney.  Tlio  onset  of  uraemiiv,  especially  in  chronic  tuhal  nephritis,  Ik 
often  berahleil  by  >i  iliminutioti  in  t}it>  excretion  of  urine,  but  acute 
uraemin  of  the  moat  severe  form  may  occur  in  chronic  renal  (lisea*o  at  a 
time  when  quite  considerable  quantities  of  urine  are  Ix-ing  excreted, 
although  such  urine  is  often  extremely  diluto,  of  low  specific  gravity, 
and  containing  but  few  urinary  solids.  The  percentage  of  albumin  in 
tbo  urine  is  Ui^ualh'  considomble  in  all  forms  of  chronic  Brighl's  disease, 
except  the  true  granular  kidney,  and  in  chronic  tubal  nephritis  thu 
deposit  may  amount  to  half  or  throe-<iUHnere  of  tlie  volume  of  the  fluid. 
In  iho  contnu'ted  wbitu  kidney  the  amount  of  albumin  is  also  large,  but 
usUidly  not  so  great  nn  that  seen  in  chronic  tubal  ntiphriti.*  ;  at  least  the 
percentage  is  less,  but  the  total  amount  of  albumin  lost  in  the  '24 
hottrs  may  bo  greater  owing  to  the  increased  urinary  excretion  pi-esenl^ 
Variations  in  posture  and  in  diet  may  lead  to  ilifferencea  in  the  amount 
of  allKimin. 

The  quantity  of  urea  excret«il  daily  is  generally  much  below  the  normal 
and  may  not  amount  to  more  than  a  third  or  hsM  the  normal,  but  it 
must  be  remembered  that  the  appetite  of  these  jiaticnts  i.i  ufitn  poor, 
that  vomiting  is  not  uncoramoiJy  present,  and  that  a  coiisiderable 
amrttmt  of  protein  passes  out  in  the  urinu  as  such.  Casts  are  usually 
present,  and  the  variety  of  cast  will  often  give  a  clue  to  the  nature  of 
the  renal  lesion.  Thus  epithelial,  granular,  and  fatly  cast»«  may  be 
present  in  ahnndance  in  tubal  nephritis,  and  granular  and  hyaline  casts 
in  cases  of  contracted  white  kidney. 

Diagnosis.- — Most  cases  of  chi-onrc  nuphritis  present  no  great  difficulty, 
in  so  far  iin  recognising  the  pi'eaenco  of  chronic  renal  disease,  although  it 
roay  he  difficult  and  sometimes  impossible  to  determine  with  certainty 
the  particular  form  of  renal  lesion  present.  There  are,  however,  some 
cpcc'ial  iliagnostic  ppiib]t>ms  in  some  InaUiiicos  of  chronic  renal  disea-se. 
In  the  first  ]iliuri!.  il  nmv  lio  dii!icult  to  decide  absolutely  whether  thero 
is  chronic  renal  disease  or  whether  there  is  simply  so-called  functional, 
physiological,  or  postural  albuminuria.  A  still  more  difticult  question 
which  constantly  arises  is  to  asccrt«in  with  certainty  whether  albuminuria, 
usually  slight  in  amount,  is  due  to  a  chronic  ami  progrHssive  li-sinn.  nr  is 
merely  the  relic  of  damage  pi-oduced  by  a  past  altjirk  of  aiMite  nephritis, 
and  therefore  non-progressive.  Many  authorities  do  not  differentiate 
betwwn  these  two  comlitions.  and  regard  persistent  nlbuminuria,  csiwcially 
il  conaiderafile,  as  unequivocal  evidence  of  chn>nic  nephritis.  The  dis- 
iciion  between  a  progressive  and  a  non-progrOBsive  lesion  is,  however, 
irery  real  one,  sinr-e  in  the  latter  case  tho  albuminuria  may  exist  for 
^ears  without  pro<lucing  any  serious  ramilta,  the  general  health  being 
maiiitained,  and  the  patient  presenting  no  signs  or  symptoms  of  illness 
other  than  the  albuminuri;L  The  separation  of  fiuictional  albuminuria 
mtLst  be  made  largely  on  the  puatunil  cba mete ris tics  of  the  albuminuria 
and  on  the  absence  of  other  signs,  especially  cardiovascular  changes 
and  dropsy.     Again,  in  some  iustajicea  albuminuria  roay  depend  on  a 


contamination  of  the  nrine  with  small  qii;uitities  of  pus,  due  to  imuiiKin. 
for  cxnmpli',  thul.  ctni-scd  bv  <i  stone  ;  nnd  h-oiti  imjierfoct  t*xamunkUoii 
of  ihu  nritiu  tliu  atlninun  is  roc^ngniscd,  )iiil  not  thi-  pUK,  ami  ihf  patioat 
is  orroiiooiutly  supposed  to  bo  8U)T<Qrin<i;  from  a  chronic  retul  diaeue, 
»  mistake  which  can  be  avoided  by  a  thorough  exuninaiion  *it  tbe 
centrtfuged  nriniirjr  deposit. 

Ill  chronic  tubal  or  parenchymatous  nopbritis  dropejr  w  nmBlly 
presunt^  and  enu.blcs  tfaesL*  atses  to  be  I'ecoj^Bad  eatiily.  In  tlie  out- 
tracted  white  kidney,  on  the  other  band,  dropsy  is  usually  abeent ,  and 
since  the  prominent  symptoms  are  often  those  due  lo  the  disturbaoce  rf 
nutrition,  loss  of  strength,  wiisting,  and  pigmentdtion,  gmvo  erroiv  rrf 
dingnosis  may  arise  unless  the  urine  is  examined.  The  low  sprdfic 
gravity  of  tbe  unne  and  tbe  conaiderHble  anionnt  of  albumin  prweiA, 
tiOgether  with  the  rhangeit  in  the  fiinduR  oculi  and  in  the  heart  and 
artcriea,  usually  render  the  rccogiiition  of  the  (liseaae  easy. 

Considerable  diffiuuhios,  however,  may  arise  in  tho  cases  in  which  tbe 
Brst  symptum  i>f  serious  illness  ih  the  of-cnrrttnce  of  snmR  nraemir  KCizun, 
such  s£  dyspriocA  or  epileptiform  attackx.  Thu«,  the  dyspnoeA  may  be 
regarded  aa  due  to  aetbrnji^  and  tbe  alliuminuria  be  erroneously  expLdsed 
as  secondary  tu  the  dyspnoea,  whereas  the  dyspnoea  is  in  reality  depend' 
ent  on  tho  renal  lotion.  In  cases  in  vrliich  ()pile[)tifomi  Hcixurea  an 
prominent,  tliove  may  he  a  fiutber  ditfitulty  in  diagnosis  ;  for  it  appean 
tbAt  ill  some  rare  cases  of  opilopay  the  urine  may  not  only  be  albuminooi 
during  and  Hhortly  after  the  seizure,  but  may  remain  albnminotu  for 
some  days,  so  that  when  these  patients  are  seen  shortly  after  or  during 
tho  epileptic  paroxysm,  it  may  be  extremely  difTivuIt  todeu^rmine  wbothcr 
t^e  seizures  depend  on  uraemia,  or  whether  the  albuminuria  is  due  tu  iba 
epileptic  attack.  In  tbe  great  majcinty  of  instances  in  which  urat^min 
BU<ldenly  complicates  chronic  renal  disease,  albuminuric  retinitis  is  present, 
and  affords  a  certain  moans  of  diagnosis;  but  occasionally  uraemia  ocean 
and  proves  fatal  in  chronic  renal  disease  without  tlie  preeeoce  of  albumin- 
uric retinitis.  This,  however,  is  rare,  especially  in  the  contracuwl  white 
kidney  in  which  dro[>ity  is  absent;  but  it  is  ]>recisely  in  these  cases  that 
the  difficulties  of  diagnosis  are  greatest  Tbe  history  of  tbe  futient  and 
tbe  course  of  the  illness  may  ultimately  afford  a  means  of  3ccant« 
diagnosiR,  since  l.b«  acute  umenn'a  of  an  epileptiform  cbaracler  oivurring 
in  asst)ciabinn  with  the  ctintmctc^l  white  kidney  is  usually  fatal  ;  whereat 
epileptics  with  dednite  albuminuria  may  bare  a  succession  of  such  attacki 
spreading  over  many  years. 

Pix>gnosls. — Patients  with  chronic  Bright's  disexse  often  live  for  tnanV 
years  with  coin])aratively  little  iliKconifurt ;  and  instances  are  soon  from 
time  to  time  in  whicii  an  albuminuria  of  thirty  to  forty  yeans'  duraiion 
has  dated  from  nephritis  associated  »-ith  dropsy.  The  prognosis  roiunly 
depends  on  the  form  of  renal  disease,  and  the  presence  or  absence  of 
complications.  Thus,  in  the  contnietcd  white  kidney  life  is  not  nuiit- 
taincfl  for  any  conaiderablo  period,  and  the  large  proportion  of  oisea  die 
within  a  few  weeks  or  months  of  its  recognition,  although  doubUeaa  it 


bAS  exUlcd  for  a  consJdernblc  time  before  the  onset  of  symptom?.  The 
pretence  or  nbsenoe  of  retina)  changes  is  exti-emely  impnrtant  frnni  a 
progoofltic  point  of  vii^w,  for  it  is  oxceptiotinl  for  ]ialient«  with  lilbuniiii- 
uric  rfttinitifi  to  live  iMjyond  a  year  from  the  time  of  the  detection  of  the 
retinal  changes  (rule  p.  »>26).  In  chronic  tubal  nephritis  the  prognosis 
depends  largely  on  the  presence  or  absence  of  persistent  droji^y,  and  on 
the  degree  of  anaemia  present ;  both  of  these  stgnfl  are  urtfavourubtc. 
In  both  forms  of  chronic  nephriti&,  when  the  disease  is  sntticiently  severe 
to  have  pn)duced  symptoms,  life  is  very  uncertain,  more  especially  iKiejiUKe 
it  is  impossible  to  foresee  the  occurrence  of  some  sccoiKJury  inHiLntiiiatinti, 
of  acute  uriicmia,  or  of  ccrebnil  JuienHirrlmge  ;  but  in  cases  in  wliieh 
albuminuric  retinitis  is  not  present,  and  in  which  the  cardiovascular 
changes  are  slight,  and  the  general  nutrition  of  the  |ratient  not  profoundly 
afTected,  life  may  be  maintained  for  many  years,  and,  as  already  stated, 
such  patients  may  suffer  very  little  discomfort.  The  on*ct  of  acute 
tiraemJH  is  an  exceedingly  unfavourable  sign  ;  in  chronic  tuba!  nejihritis, 
subacute  or  chronii?  unicmia  may  be  present  for  some  month)!,  but 
acute  uraemia  is  commonly  rapidly  fatal. 

The  prognosis  of  the  nephritis  of  pregnancy  is  more  farouraltle  than 
that  of  other  forms  of  the  disease,  inasmuch  as  even  such  wrioiifi 
symptoms  an  conaidcmble  dnipsy  and  ectampnia  may  subitidc  and  the 
albuminuria  disappear  witliin  a  Kbort  time  nf  the  empt^'ing  of  the  utems. 
Even  in  the  presence  of  albuminuric  retinitis  the  prognosis  is  not  so 
unfavourable  as  in  other  formn  of  albuminnrtr  retinitis,  ami  these  jiatients 
raav  live  for  a  considerably  longer  periwl  than  is  the  case  with  other 
varieties  of  chronic  Bright's  diswase  (i-ifit:  also  j).  G03). 

Treatment. — In  some  in-ttiuiccs  (he  dietetic  treatment  of  chronic 
Brighi's  diiioa-se  mu-sL  be  rondm-ted  on  similar  lines  to  that  of  acute 
nephritis.  This  ia  more  especially  the  case  vfh^ii  uniemic  «ymptuiu»  are 
present,  but  in  the  majority  of  caaps  the  I'xtromo  restriction  of  diet 
advisable  in  Junite  nephritis  is  not  suitable  for  the  cbixinic  disease. 
Certainly  ihc  iliet  ahoidil  not  be  det^'ruiined  merely  by  considerations  <>f 
the  state  of  the  urine,  and  more  especially  the  amount  of  albumin  present. 
A  wider  \-iew  should  be  taken,  and  the  general  state  of  the  nuirition  of 
the  patient,  and  also  his  feeling*  of  well-being  or  the  reverse  shmdd  all 
be  considered.  It  mity  Momi-time^  bo  lulvisable  to  restrict  tlie-<!<*  i-attes  U> 
a  diet  of  milk  thickejiod  with  some  farinaeeous  materials  for  a  consider- 
able |>enod  ;  but  it  mn.st  be  recojrniBed  that  such  a  rigid  dietary  us  this 
is  not  always  advisable,  and  that  in  not  a  few  cases  it  may  be  distinctly 
prejudicial,  inasmuch  as  the  general  health  is  lowered,  without  any 
potable  improvement  occurring  in  the  renal  Wion.  Formerly  it  was 
not  uncommon  to  keep  {xitientd  with  chronic  Rright's  disease  on  a  rigid 
milk  diet  for  months,  afl  it  wa^  thought  that  the  albuminuria  could  in 
this  way  Ijo  checked,  U  is,  however,  verj*  diflicult  for  the  iidull  to 
maintain  the  general  nutrition  in  a  wtisfactory  sUiti-  on  a  pur«  milk  diet; 
and,  further,  in  cases  in  whii5h  dropsy  is  a  pmminent  feature,  it  is  prob- 
able that  the  large  ipiantities  of  tliiid  necessarily  taken  in  the  milk  diet 


are  prajudicuit  to  tho  aubeidencc  of  thu  ilropsy.     Mauy  autlion-abo  con- 

Biiler  that  milk  is  too  rii'U  in  sjiline  constituents,  ospecialty  tudiutn 
chlonde,  unci  thai  this  al.«o  iiuiy  iiggiuvate  and  tend  to  maiutaiii  die 
aiiHsarca.  Thus  hi  must-  ca&tts  probably  the  beit  course  lo  follow,  at  uy 
rate  in  the  presence  of  any  urgent  symptoms,  such  as  drop»y  or  uraMnii, 
18  for  the  putient  to  be  kept  in  be^i  on  n.  diet  of  milk,  faritiaccous  fiwrls 
and  fruit.  If  signs  of  improvement  manifest  themselves,  this  <)iet  may 
be  conLtmied  ;  hut  if,  ut  itt  often  the  ciue,  ito  nuit«na1  clwu^e  t«k«i 
[>lace,  either  in  the  general  condition  or  in  the  state  of  the  nrine.  thire 
is  prolNibly  little  to  be  gainei)  by  persisiinj;  in  ^iich  a  diet  for  |iruk>n{ccd 
|>enods.  Mure  Ttenefil  luiiy  i-eMiilt  fnitii  a  drirr  diet,  and  one  rontaitiing 
a  consiilenible  quantity  of  ve^elJt.ble  iiiaLUir.  When  dro|My  if  a  prominent 
feature  there  can  l>e  tio  doubt  that,  in  aome  iostancee  at  any  rate,  am- 
sidcrabtc  improvement  may  unauc  from  removing  chlorides  as  hr  u 
possible  from  Lhe  Umtl. 

[n  CHKCK  of  li^ng  Btamling  lu  which  luinemia  is  veiy  fraqnenUy  a 
tiiriking  feature,  and  the  general  condition  of  nutrition  is  [looi,  it  ii 
advisable  to  relax  the  diet  further,  and  to  allow  meat,  poultry,  and  fitti 
in  small  <.pianiiiics.  The  general  lendeticy  is  to  order  fish  (imi  ponhry 
mUiur  than  red  meat;  and  very  fivqueutly  this  Ik  heueficiid,  iiuumnck 
as  fish  and  jiouUry  are  more  readily  digestible,  the  digeeiibility  uf  ihe 
various  articles  of  diet  being  a  veiy  important  consideration  in  suck  cuefc 

It  id  obvious  tliat  all  patients  with  chronic  renal  disease  Uioutd  redact 
tbc  nitrogenous  ingcsta  i»  much  as  possible ;  but  it  is  essential  not  tD 
reduce  the  foofl,  even  the  prot-ein  food,  to  such  an  extent  iis  to  cim- 
promise  the  genoi-al  nutrition;  and  further,  it  niiiat  he  romembpied  that 
Ii  considerable  Iosk  of  albumin  h  present  in  renal  disease,  and  tbiu  a 
diet  that  increases  somewhat  the  albuminuria  may  yet  be  beneficial,  as 
tho  increiLsed  tilbitmiQurin  may  be  email  in  proportion  to  the  total  amuuat 
of  protein  ingeatoil.  In  other  wonlo,  a  (tatient  who  has  !«en  taken  off 
a  milk  diet  ami  put  uii  unu  containing  meat  may  perhapH  excrete  sllgfatlj 
more  albumin  in  the  urine:  but  this  increased  loss  is  more  than  made 
up  for  by  the  far  larger  *iuatitity  thut  is  metabolised  and  uti!isp<l  by  tlie 
tissue^-  All  writers  arc  agiucd  tliiil  meat  cxlractA,  litnmg  animal  tionptt 
concunlruted  meats,  such  aa  ptxisurvml  ami  fimuk^d  meats,  al'c  unsuitable 
articles  of  diet,  and  further,  that  gr«at  care  should  be  taken  that  ull  food 
is  fresh  and  simply  and  plainly  prepared.  The  use  of  alcohol  is  in* 
advisiible  in  chronic  i-ciial  diiicasc,  but  not  uncommonly  the  i»iticnt6  find 
it  difficult  to  tuke  sufljcicnt  food  without  the  help  of  alcohol,  If  it  be 
onlered,  uire  should  always  bo  t^iken  that  as  little  us  possible  be  givcti, 
and  that  it  is  taken  in  a  freely  diluted  fonii. 

Ttie  droi»v  of  chronic  renal  diseaae  must  be  treated  on  the  same  liue* 
as  in  tho  acute,  but  there  is  not  the  same  theoretical  objection  to  tho  us4 
of  diuretics  in  the  chronic  disease,  and  digittdis  and  cAffeine  a^  well  at 
simple  diuretics  like  the  atrotatus  and  citrates  may  l>e  ver}-  useful. 
Tonics  such  as  iron,  strychnine,  arid  arsenic,  more  CKpecially  iron,  arc 
often  of  great  value,  as  the  degree  of  anaemiu  may  be  considerable. 
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III.  (tRanclab  Kidney 

STSONYMS. — CkruHie  Ii\ttrstiUat  yepknli}i;   CoHtmcfiufi  GriiRiihr 
Kidney  ;  Goniff  Kidiiei/ ;  Fibrosis  of  Kidney. 

Morbid  Anatomy. — The  true  granitlar  kidney  {KxiResAcii  iinmc  points 
of  i-esem)>laiice  in  it«  niorbid  aiwtiJtoy  to  tlii;  form  duscribctl  ii«  tlif 
contracted  white  Jcidney  ((•('/<  [>.  Oil).  Itoth  ebew  great  overgTowth  of 
interstitial  ooiiiicotivc  littsuf  nnd  promiitont  :irt«riai  lesiotis  which, 
however,  reach  a  higher  grade  in  the  gi-nimlar  kidney  than  in  ihe 
•contracted  white  kidney.  Fiinher,  in  the  gianular  kidney  the  arteriJtl 
chnnges  are  much  more  widespread  in  the  ves-ttils  generally  and  are 
advanced  elsewhere  than  in  ihe  kidneys.  Further,  in  the  granular 
kidney  the  epithelial  changes  in  the  tubules  vnry  gi-e«ily.  In  the  earlier 
.,atag08  they  a.re  extremely  •■^light^  whereas  thn  interalitial  and  vascular 
'ksaianK  may  1)0  alnudy  Donsidfribln.  In  t.h<>  rontractoc]  white  kifhioy,  t>Ti 
the  other  hand,  the  leaiouji  in  the  lubulcs  are  always  well  luiuked,  and,  in 
fact,  the  prominent  feature  of  the  disease  is  the  great  dt'stmction  of  the 
rttnid  rpitheliuni.  In  the  true  granidar  kidney  this  is  unly  itecn  in 
advanced  and  ktc  stages  uf  the  di»ea»e,  Tiie  gramdnr  kidney  is 
especially  prevalent  in  the  latter  half  of  life,  and  its  occurrence  bi>fore 
forty  years  of  uge  is  unconinion  although  not  imknown  ;  the  contracted 
kidney.  <m  the  other  hand,  is  more  especially  seen  in  the  young  ;  although, 
therefore,  thorc  may  be  some  rc.scinbhiiice  between  the  liisn.'logical 
appeai-anceit  of  the  granulai'  kidney  and  of  the  contracted  white  kidney, 
the  two  alTections  must  be  regarded  as  distinct. 

Several  fomiB  of  the  tnie  granular  kidney  may  be  differentiated, 
depending  on  variatioui;  in  the  dcgi'ce  of  the  renal  lesion  and  of  the 
generalised  artenal  le^iions.  In  some  instances  at  the  time  nf  death 
arterial  sclerosis  may  have  reached  a  high  grade  in  the  body  generally, 
but  the  d^eneiation  of  the  renal  elements  may  not  have  advancfil  very 
far,  whilst  in  other  instances  the  renal  changes  have  reached  a  higher 
degree  of  development  and  have  led  to  great  ati-ophy  r>f  the  kidney 
substance.  Thu^^  in  some  instAnt-eR  the  kidneyn  are  hiiind  to  he  large 
or  of  normal  >ih^,  in  others  shrunken  and  greatly  atrophied.  It  has 
therefore  been  suggested  that  there  are  two  formn  of  the  diseitse — one 
primarily  renal,  and  a  second  iu  which  the  runal  changes  are  only 
consecutive  to  general  wi(h'3pread  ai'terial  sclenwis.  There  cuti  lie  no 
duubl  uliout  the  ulone  aaHiHTialioii  of  artoiiosclerosi^  and  gianntar  ki<liiey  ; 
thoe«  who  rogard  tliu  artenosclcroais  as  secondary  to  the  renal  disease 
consider  that  the  latter  leads  to  high  blood-prcssure  as  a  residt  of  the 
presence  of  some  tojcic  material  in  the  blood  which  either  acts  on  the 
\-asomotor  centre  or,  possibly,  directly  on  the  muscular  coat  of  the 
arterioles.     Tlie    increased    blood -pi-essure    ultimately    leads    to    the 
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production  of  nrtcrioiscluroHis.  On  the  oUtur  hand,  in  the  other  Conn  of 
gTiiiiuUr  kidney  accomijaiij-jng  arienosclerosU  th«  lesions  in  the  urcml 
sjstem  lead  to  si  considerable  impediment  to  the  fre«doin  of  tb* 
circulation  through  the  kidney  and  other  organs,  and  the  trapaired 
nutrition  lin)iiglit  ahntit.  na  a  rRsiilt  of  the  artonid  olKitriictlun  is  thought 
to  be  aullicient  to  acfouiit  for  the  degeneration  of  the  reiial  element*  and 
the  subsequent  overgrowth  of  fibrous  tissue. 

Kxiicrimenud  destruction  of  the  renal  epitheliara  by  the  iDJection  of 
small  qiiantitiea  of  bichromate  of  polasfiium  into  the  renal  artery  it  not 
followed  by  the  development  of  fibrous  tissue  in  the  interstitial  ctmocctive 
tissue  of  the  kidney.  It  is  possible,  by  injecting  small  qiumtitiiM  of 
bichroniat-e  of  pntasflium  directly  into  the  renal  artery  on  one  side,  to 
destroy  the  whole  of  the  epitheliitm  of  the  tubules  of  thut  kidiwT 
without  pruducing  any  very  marked  oflbct  ou  the  renal  epithelium  of  tha 
opposite  kidney ;  hence  life  may  bo  maintained ;  and  in  these  itistanceit 
although  the  kidney  on  the  side  on  which  the  injection  haa  been  made 
becomes  atrophied  and  the  epithelium  shed,  there  w  no  overgrowth  of 
fibrous  tit^sue.  It  is  probable  that  in  order  to  leml  to  the  fibrous  over- 
growth  the  JLCtion  of  the  toxic  agent  must  be  kIow  and  (.^jiitinuuits.  and 
that  the  mere  dr^tnuaion  of  tlie  hif^her  elements  by  the  sudden  action  of 
a  toxin  is  not  suHicient  to  lead  to  fihroais.  There  are  difficulties  in  the 
way  of  regarding  arteriosclerosis  as  neceswrily  the  residt  of  the  renal 
lesion,  and  also  in  lookinj^  upnii  the  rrnal  lesion  an  nocessaHly  the  result 
of  nrtorloficlorot^iis  and  it  may  wifll  he.  that  both  these  phennnienu  mtv 
really  the  n^KiiIl  of  the  direct  action  of  toxic  substances  on  thu  kidney 
in  tlio,uiie  ciiae  imd  on  the  vessels  io  the  other. 

The  kidneys  in  gi-aiuilar  kidney  vary  much  in  size,  and  may  iraigh  u 
much  ai  6  oxs.  or  an  little  .-is  l.\  t)/..  In  the  very  early  atagen  thfl 
ca|iBuIe  is  not  odhcretit,  and  the  siu^uco  is  smooth  and  shews  no  changv 
to  the  naked  eye ;  but  on  microscopic  examination  the  interstitial  con- 
nective tissue  is  thicker  than  normal,  and  the  increase  is  most  marked  in 
the  cortex  rouml  thu  btood-vejjsels.  Here  and  there  degenerated 
Malpighiiui  bodies  may  bo  found,  there  is  endarteritis,  and,  according  lo 
I>r.  Hcrringham,  tbc  muscular  crsixt,  of  the  vessels  may  show  distinct 
evidence  of  atrophy.  In  moi'e  advanced  cases  the  capmde  i«  adhoreot, 
and  on  stripping  tears  the  cortical  substance  ;  the  surface  of  tito  organ  in 
tUstinetly  rough  nnd  granular,  and  fre<iuently  numlwrs  of  small  cy*t«  of 
varying  size  are  seen.  The  surface  of  the  kidney  may  l>e  of  a  deep  red 
colour,  with  w<dl-miirke(l  granulations  giving  rise  tfi  the  term  nupbony 
kidney,  hi  other  inRtances  the  surface  is  mottled  ;  the  cortex  U  greatly 
diminished  in  width,  measuring  sometimes  not  more  than  iVth  of  an 
inch.  On  section  the  kidney  is  tough  and  the  vessels  Htan<l  otn 
prominently,  their  walla  being  greatly  tbickeni>(l,  and  this  thickening 
frecjuently  oceu]m'.it  a  portion  only  i>f  the  circumference  tto  that  the  cuvitr 
of  the  vesael  is  inegidar  on  section.  The  coiuiective  tissue  of  t^e  kiilney 
generally  is  enormously  increased  in  amount  but  not  necessarily  uniformly. 
In  some  portions  of  the  soction   the  place  of  kidney  tissue  ia  entirely 
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lakoii  by  mnsaos  of  fi[»roue  timie.  The  overgrowtli  of  coiuieciive  liasue 
is  mo«t  marked  in  ilie  cort«x  and  especiiUly  round  tbe  glomomli ;  and 
many  of  the  glomeruli  arc  coiu[>let«ly  destroyed,  huving  undurganc 
atrophy  ;  the  cupaules  i>f  the  existing  glumeiijli  are  grcutly  thickened  nJid 
nuTounded  by  fibrous  tissue,  and  they  contain  the  remiuns  of  the  caiiillary 
tufu  which  hjtve  undergone  hyaline  degeneration.  Comparatively  normal 
glomeruli  may  t>e  found  ftL'utt«i-cd  hero  and  there,  but  e%'cti  in  these  the 
glomenilar  tuft  iiBUnlly  shows  some  signs  of  thickening.  The  tubules 
presont  a  nunilwr  of  changes :  in  many  parU  they  are  ililated  ami  lined 
by  hyaliuf  cells.  In  other  parid  the  tubules  are  dilated  to  form  smull 
cysts ;  in  others  the  epithelium  has  undergone  grnnuUr  and  fatty 
degeueration.  When  the  kidneys  are  small  large  uiunbers  of  tubides  arc 
repreaente<l  simply  by  their  Imsement  membranes.  The  arteries  nf  the 
kidney  shew  I'ery  extensive  ehartges  ;  tbe  intiina  is  greatly  thickened  and 
fibrous,  and  the  subendotbeliid  htyer  also  may  increase  in  thickness  to  an 
extent  equal  to  tiut  of  the  other  coats  uf  the  artery.  Tbe  middle  coat 
may  aUo  Im;  thickfnfd  lui  the  result  of  thu  formation  of  eonuective  ti&sue, 
Init  it  is  iiften  utmphic  ;  there  is  often,  in  addition,  a  considerable  auioiuit 
of  periurt«ntis.  HironilKMis  of  the  small  interlobular  arteries  sometimes 
occurs. 

Symptoms. — In  cases  of  true  granular  kidney  the  symptoms,  at  any 
rate  in  the  early  stage,  are  mueh  more  indefinite  in  character  than  in  the 
other  forms  of  chronic  Bright's  disease.  This  is  ver)'  largely  because 
cardiovascular  changes  form  such  an  essential  part  of  the  clinical  picture 
in  granuLir  kidney.  In  some  instances  the  symptoms  may  be  definitely 
referred  to  the  renal  lesion,  and  this  is  more  especially  the  case  where  the 
cardiovascular  changes  are  not  so  prominent.  As  already  mentioned,  at 
least  two  forms  of  thin  iliseasc  may  be  recognised — one  with  widespread 
arteiiiU  aclerosis  in  which  the  renal  lesion,  although  well-marked,  h»a  not 
reached  a  very  high  grade,  and  the  other  in  which  the  degeneration  und 
fibrosis  of  the  kidtifv  are  extremely  ad^"anced  whilst  the  general  aiti-no- 
sclerotic  changes  may  be  Irhk  murkud.  In  the  lirHt  entdgury  thii  {uvtient's 
s]mipt(ini»«  are  apt  ttj  depend  directly  on  the  caMiae  changes,  the  hy|)er- 
tropby  and  dilatation,  or  on  the  results  of  tbe  arterial  lesions,  such  as 
cerebral  or  retinal  haemorrhage.  In  the  second  category,  in  which  the  renal 
lesion  is  luorr  advanced,  the  symptoms  may  more  cKiscly  ix'semblc  thoHe 
seen  in  chronic  Bright's  disease;  thus,  the^e  jiatient^  commonly  complain 
of  the  loss  of  physical  energv't  and  very  freipiently  pre-tent  well-marked 

femadadon,  and,  further,  detiDitely  renal  symptoms,  such  as  nansea,  lou  of 
appetite,  and  vomiting,  may  be  present. 

The  majority  of  cases  of  granidar  kidney  are  seen  in  middle-aged  or 
elderly  patient«,  especially  men,  and  in  the  hulk  of  these  cnses  the  initial 
symptoms  are  generally  cardiac,  such  lu  brealhleasness  and  palpitu 
tion  on  exertion.  Such  patients  often  present  the  aspect  of  apparently 
rude  health  ;  the  closer  ins|)ection  of  tbe  face,  however,  often  shews  tliat 
the  ruddy  complexion  fa  .-wsnciatixl  with  slight  cyanosis  and  dilal^Hi 
,      venules.     The  breathlessnuss  and  jmlpitation  arc  not  only  increased  by 
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exertion  but  niay  also  be  a^;gnLvut«d  by  iho  rccntmlicni  posture,  nnd 
cause  coiiKidcmblij  inlorfurenw  with  slvap.  On  exiimirmtion  the  healli 
found  to  be  l<irge,  Altlioti^b  tbe  great  increase  in  the  siEO  of  the  hfnrl  H 
^DOietintes  nuuked  by  the  presence  of  emphysema.  Knuninatian  of  the 
pulse  shews  the  vessels  to  ho  thickened,  and  the  blood-preasnre  is  dlcn 
extremely  liigh,  reaching  IKQ  or  "JOO  mm.  of  mercury.  The  blood' 
pressure,  however,  ia  not  alwiiys  miu'kedly  increaaed,  and  when  the  cardiac 
symptoms  are  e»pei:ially  prominent,  as  the  result  of  cardiac  dilatation,  i^ 
pressure  may  be  low  or  within  tbe  limits  of  heiJth  notwithstanding  veiy 
definite  thickening  of  tbe  vessels.  Many  of  the^  patieute  maj  nfler 
from  severe  h«uliLche,  more  especially  when  the  blood -pressura  is  IngK 
In  other  and  more  lulvancud  c»»m  tiie  patients  may  present  ail  the 
symptoms  of  mitral  regurgitation,  the  citrdiivc  rhythm  being  rvpid  and 
irregular,  and  oedema  of  the  legs  nmy  be  present  to  a  var^ring  exKnL 
In  not  a  few  cases  t)ie  first  symptom  to  attract  attention  is  the  suddea 
occurrence  nf  extreme  lachyciuiiia  with  or  without  canliae  irn!>gulant]r. 
TheiiO  Klines  of  extreme  tachycardia  associulcil  with  c/irfliai:  hypertnjphj, 
gi-amUar  kidney,  and  arterioaclerofiis  are  of  conaidemble  intemat  from  the 
i-emarkably  sudden  onset  of  the  tachycardia,  and,  further,  be^-ause  thn« 
may  nometimea  be  vvvy  extreme  tachycardia  with  comparatively  little 
distress.  In  the  casug  with  marked  cantiihc  dilatation  and  oedema  of  the 
legs,  the  cUnic^d  picture  so  closely  resembles  tliat  of  mitral  diseaM  ol 
valvuLir  origin  that  it  ia  often  extremely  diflicult  to  determine  whethar  k 
patient  seen  for  the  first  time  is  really  -fuffering  from  a  primary  valvular 
lesion  with  secondary  cngorgcmcni  of  the  kidney,  or  a  prim&ry  reittl 
disease  with  secondiiry  cardise  dilatation.  The  stAt«  of  the  iirine, 
especially  it.s  s|)ettific  gravity,  And  the  crmdition  of  the  vessels  of  the  body 
generally,  but  more  especially  those  of  the  fundus  oculi,  usually  afford  tbe 
mo*t  accurate  mean*  of  differentiating  between  the  two  conditions.  In  a 
conHiderahle  pvi)portion  of  ciwes  of  arteriosclerosis  and  granular  kidney 
the  6rst  syrnptoni  to  attmnt  the  patient's  atunition  is  the  impairmeni 
of  vixiou  frum  the  i>ccurreiicQ  of  retinal  haemorrhages.  This  SOTOUS 
complication  is  perhaps  most  apt  to  occur  in  the  cases  m'th  well- 
marked  arteriosclcrDsifi,  and  [perhaps  points  more  to  widespread  arterial 
i1egoni;nitJ<iii  tliiui  tti  renal  diwtise.  Nevertlielciu,  albuminuric  rotinitil 
and  retiiml  haemorrhage  are  nut  irifreipient  in  csisee  in  which  the  rwial 
lesion  h  severe  and  the  atxerial  changes  less  marked. 

AihHmuutrw.  r/'tinitis  u  very  common  in  renal  disease,  more  especially 
in  chronic  renal  disease,  and  it  is  |>eculiarly  associated  with  those  fonns  oi 
chronic  nephritis  characterised  by  conaidemble  overgrowth  of  fibroox 
tis.HUe  in  the  kidney ;  in  other  words,  it  is  especially  associated  witli 
int«rBtiLial  nephritis  in  the  form  of  the  granular  kidney  and  tbe  ciimtrarttti 
whit*  kidney.  Mr.  Nettlesliip  has  made  a  very  complct*  atudv  of  tba 
association  of  retinal  changes  with  renal  disease,  and  although  in  tbs 
great  bulk  of  c-ii}%fs  albuminuric  retinitis  is  especially  associated  with 
chronic  interstitial  and  chronic  parenchymatous  nephritic,  a  few  cosm  have 
been  recorded  in  which  it  occurs  iu  association  with  lardaoeotw  diecaw 
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even  with  fl«conckry  nephritis  dependent  on  diseaitc  of  the  blMlder 
or  of  tht;  renni  pelvis.  Thua,  Mr.  Kettleship  rccoixls  ihr-ec  cases  of 
alkuminiu'ic  retinitis  in  association  with  chronii:  nephritis,  due  in  one  case 
to  stone  and  in  two  others  to  cystitis  following  either  stricture  or 
enliirgcd  prmttiiti!.  Ttit!  rutinilis  of  chninic  runul  diKentio  ie  more  ofti;n 
seen  in  males  than  in  females,  in  the  proportion  of  64  to  36  per  cent 
(Xettleahip).  This  incidence  coincides  vory  closely  with  the  usual 
incidetico  nf  reiiiil  diKOasu  in  thu  two  sexes.  In  alxnit  two-thirds  of  the 
cases  the  patients'  agoa  varietl  between  30  itnd  60  ytyirs,  and  more  of  ilic 
cases  of  albumJnui-ic  retinitis  occurred  in  the  decade  from  50  to  60  than 
in  any  other.  Hyaline  thickening  uf  the  walls  of  the  retinal  v^tiseU  may 
b«  neen  in  the  ahufnce  of  albuminuria,  and  in  young  subjecU  (his 
eombiiintion  may  justify  the  suspicion  of  the  existence  of  {,'ranulm*  kidney 
in  an  uarly  stage.  Thickening  of  the  retinal  arteries,  hoM'ever,  is  not  ho 
certain  a  sign  of  granular  kidney  in  the  absence  of  albuminuria  in  adults. 
In  excoirtional  instances  hyaline  thickening  of  the  retinal  vessels  Kigcthtr 
with  retina]  haemorrhages  and  white  patches  may  be  present  in  the 
fundus  without  any  alhuminuna.  Hetiiial  changes  are  not  only  present 
in  aAMMiatioM  with  renal  lesions  in  adults,  but  aUo  are  frequently  seen  in 
the  nephritis  of  the  young.  Albuminuric  retinitis  is  far  more  frequently 
seen  in  association  with  iuterstitial  nephritis  in  the  young  than  in  the 
cases  of  so-called  iKirenchymatons  nephritis.  Tn  a  Ruries  tif  80  luises  nf 
interstitial  nephritis  in  the  y^'ung  observed  by  Mr.  Nettleship,  retinitis  i»r 
multiple  rutinid  haemorrliagu  was  found  in  31,  in  10  caees  the  Byt>t> 
were  found  normal,  and  in  the  remainder  no  ophthalmoscopic  examination 
was  miule.  In  43  out  of  149  cases  of  parenchyniatous  nephritis  tJie 
eyQ9  were  Bxamined  ati<l  found  normal  ;  in  7  cjuhim  retinitis  wji^  oluterved, 
and  in  the  n-nmining  cjuses  no  cxaiiiiiiation  was  mjule.  It  would  si'tiui 
from  these  statistics  that  retinitis  was  far  more  frequently  jiresent  in  the 
inieratittal  nephritis  of  the  young  than  in  cases  uf  parenchymatous 
DCphritis,  although  it  is  possible  that  llie  ap]iai-ont  excessive  incidence  is 
depondent  on  the  cyys  being  more  often  exaniinod  in  the  one  series  than 
in  the  other.  ITie  retinal  changes  are  very  often  extremely  severe  in  the 
nephritis  of  the  young,  and  the  prognosis  of  these  cases  is  exceedingly 
grave.  Thus,  out  of  40  pAti«nt4  in  whuni  retinitis  was  present  death 
occurred  in  16  instances  in  less  than  four  months  from  the  time  when 
the  retinal  changes  were  first  detected,  and  in  only  one  case  was  life 
prolonged  for  as  long  as  three  and  a  half  ycAi-s,  Int*rstitiAl  nephritis  in 
childhood  and  in  the  young  is  more  common  in  females  than  in  males. 
Thus,  in  Mr,  Xettloship's  series,  in  51  cases  of  interstitial  nephritis  under 
1  3  years  (jf  age  30  [wr  cent  were  male  and  70  per  cent  female  ;  and  thus 
albuminuric  retinitis,  likn  intcrf^litial  keniiitis,  is  nnire  apt  to  \v.:  seen  in 
girU  than  in  boys.  In  this  respect  there  is  a  striking  conlnist  to  what 
obtains  in  adults,  in  whom  twth  the  incidence  of  renal  riisease  and  of 
albuminuric  retinitis  is  far  greater  in  the  mate  than  in  the  female  in  the 
pro[K9rtion  of  two  to  one.  Although  altiumiriui'ic  retinitis  may  exist  in 
different  degrees  of  severity  in  different  ronal  attcctions,  it  docs  not  seem 


as  if  luiy  s[M.rcial  I'nrm  cart  be  correlated  with  Bpecial  vurioties  of  renal 
diaeaaei  Tbe  incidence  of  albiiraitmne  rotinitia  would  seem  to  be 
associated  mainly  with  two  factoi-s,  the  blood  state  and  the  degree  and 
exteril  uf  lh«  artitnal  lesionn  jirc-^tjiU.  I'ruemiit  i»  pfWtiliarty  »j!Mtcul«iJ 
wiib  sihurainiiric  reiiiiitis,  8i>  that  it  i»  uncoiniiion  fur  a  liigb  degrve  of 
urticmia  to  exi«t  in  the  ab»enco  of  ocular  changes  except  vhen  arute 
tiraetnia  occurs  as  a  complication  of  acute  nephritia.  Albuminuric 
retinitis  is  therefore  of  groat  diagnostic  uignificancc  as  not  only  imlicatiog 
the  presence  of  chmnic  ronnl  disotse,  but  also  as  giving  infonnntion  a»  m 
the  natui^  of  the  renal  lesiou,  inasmuch  as  it  is  far  more  comuion  in  tbe 
iaterstitbil  than  in  the  p3rtfncb)'niatous  raiiety  ;  and  further,  it  is  of  far»i 
prognostic  sigiuficauce,  as  prolonged  survival  is  very  improbable  in  the 
presence  of  albuminnric  retLTiitiii,  death  often  occurring  inthin  a  fcv 
nioiithii  iif  the  tinm  when  tbe  ocular  changes  un>  lintt  delected.  h 
would  seem,  however,  a«  already  slatc-d,  that  the  pn>gn<Mtis  is  act  »> 
giave  in  the  :dbuminuric  retinitis  of  pregnancy.  In  this  resptKt  ihr 
retinal  tetiions  nsseinbic  the  renal  lesioim  as  the  albuminuria  of  prugnaocy, 
even  when  severe  and  when  lucompariled  ))y  other  sigii!)  of  ronal  discaM. 
ttiich  as  dropsy,  may  clear  up  and  the  patient  may  regain  her  fonner 
health. 

Iliitnwrrhage  may  occur  from  the  nose,  from  the  kidney  or  noal 
pelvis,  loading  to  profuse  hoeniaturta,  and,  most  importJint  of  all,  in  ibe 
bmiii.  From  the  lowering  of  the  hloodprosauro,  the  epitttaxis  not  mi- 
commonly  produces  cunsidorable  relief,  the  headache  and  Hleeplessneu  w 
often  u.'tsociated  with  high  arterial  blood- pressure  thus  improving.  Cem- 
bral  haemorrhage  in  cases  of  granular  kidnoy  is  extremely  serious  and 
not  uncommonly  fatal,  the  haemorrhage  being  very  profuse  a*  a  raolt 
of  the  high  blontt-pres^iu'c.  Haemoptysis  has  also  boon  described  in 
granular  kidney,  and  hm  been  attributed!  to  the  high  blood- pressura  and 
associated  degeneration  of  the  pulmonary'  vessels  as  well  as  U)  ibc 
vascular  changes  iu  the  vcsseU  of  the  lung  thai  occur  in  emph}'8etDa, 
wliirb  is  8Ufh  a  iisiml  JicromjMiiiimeiit  of  granular  kidney. 

In  some  instaiiC(!S  uniemic  symptoms  and  even  acute  luiiemia  may  be 
tbe  drAl  intimation  of  the  exisLuiice  of  granular  kidney,  and  in  othetv 
some  inflammatory  complication  such  as  pancarditis  may  fint  altnict 
attention  to  the  underlying  dii^ane.  In  some  rare  cases  granular  kkltMy 
may  reach  a  high  gratit*,  and  even  cause  death  without  the  occurrence  o( 
any  geuend  cariHova»cul;U'  dtgcncralintk ;  these  jmticntB  usually  present 
Bvmptoma  of  a  renal  t^-pe,  more  especially  grave  disturlwinees  of  nutriUon 
with  much  wasting  and  vomiting,  and  subsequently  uraemia  is  i>rotte  to 
Buperveiic  and  to  bf  fatal. 

The  urine,  m  graiiidar  kidney  is  abundant,  ]Hdo,  ami  of  low  specttic 
gravity ;  the  ijuantity  is  usuully  in  very  cunsideiabit?  oxreas  of  tbe 
normal  50  oz.,  ami  commonly  amounts  l<o  70  or  100  oz.  The  increaiad 
quantity  leads  to  frequency  of  micturition,  especially  at  night,  tfaiu 
causing  conaiderahle  interference  uith  sleep.  A  small  quaDtiCV  of 
albumin  is  usually  present,  but  the  degree  of  albuminuria  varies  some- 
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whut,  and  it  is  not  tmcommoQ  for  the  merest  trace  only  of  albumin  to  be 
present.  The  tilbiiminiirift  is  considcmbly  influenc«i  by  posture,  :i(nl  the 
ilrine  passed  on  rising  in  the  morning  may  be  free  from  albiiiiiin,  juid 
tiiiis  fiiich  ciiseR  may  present  comidomhle  rftjiomhLiiicB  to  cases  of  {xistunil 
or  orthostatic  alburoiniina.  The  two  conditiniie,  however,  can  generally 
be  differentiated  by  means  of  the  other  characters  of  tho  urine,  esiK-ctally 
the  low  specific  gravity  and  the  increased  quantity  preswit  in  gratmlar 
kidney.  Still,  gi-anular  kidney  canuni  be  excluded  in  any  given  instance 
merely  on  the  ground  that  albumin  18  absent  on  a  single  occasion. 
Fui'ther,  in  exceptioDal  instances  albumin  may  be  absent  from  the  urinu 
for  A  considorablc  jicriwl,  and  vases  have  been  recoi-dcd  from  time  to 
time  in  wljicli  granulur  kidney  in  an  advanced  stage  haa  been  present 
and  in  which  daath  has  resulted  from  uraemia,  and  yet  the  examination 
urine  has  failed  to  reveal  the  presence  of  albumin.  In  the  curly 
of  the  disease,  and  particularly  in  the  form  in  which  arierio- 
wwis  is  well  marked  and  the  cause  of  the  renal  change,  it  is  not 
i-prising  that  albumin  may  be  abi>cnl  ;  the  absence  nf  idbiiminnriH  is 
more  difficult  lo  explain  in  the  rai-e  tiiHtances  of  the  more  advanced 
disease.  The  lesion,  however,  has  a  very  irregular  distribution  in  the 
kidney,  and  may  cause  complete  destruction  of  some  portions  of  the 
organ  ami  yet  leave  othera  comparatively  healthy ;  ibis  is  proliably  the 
explanation  of  the  scanty,  tfr  even  alwenett  of,  albiuniniina.  In  cases  'n*itb 
cardiac  dilatation  in  which  the  clinical  picture  resembles  that  of  mitral 
regurgitation,  the  d<'grt!fi  of  albuminuria  may  he  greater,  ami  such 
patients  may  often  pa.ss  smaller  quantities  of  urine  on  Hccoimt  of  the 
presence  of  cardiac  dro|)6y,  cipetially  in  the  lower  extremities.  Even 
under  those  cnriditions,  if  the  renal  lesion  be  at  all  advanced  the  urine 
will  still  be  pole  and  of  low  specific  gravity,  and  present  very  striking 
diHerences  from  the  concentrated  and  albumiiioiui  urine  excreted  by  tbe 
engorged  kidney  associin^d  willi  primary  mitral  regurgitatioa 

C'Afets,  e«]>ecially  hyjdine  cajsts  and  scanty  granular  casts,  are  generally 
present  in  the  urine  of  granular  kidney,  and  the  hyaline  casta  may  be 
foiuid  in  great  abumlancc.  The  deposit  from  the  urine  often  contains 
in  addition  cells  from  tbe  renal  pelvis,  leucocytes,  and  not  uncommonly 
a  few  red  blnodcnrpuscles.  In  exccptionjii  instances  considerable  <juan- 
tities  of  blood  may  lie  piesent  a»  the  re-<nlt  of  haemorrhage  from  the 
kidney,  or  more  proliaMy  fiom  the  renal  pelvis,  and  in  very  exceptional 
instances  tho  tjuantiiy  of  blood  h  sulhcieuily  large  to  colour  the  urine 
uniformly  deep  red.  Subacute  nephritis  may  occur  as  a  coniplicatii>n  in 
some  instances  tif  grnniilar  kidney,  and  so  cause  a  more  intcneo 
albuminuria  with  the  prvxctict!  of  ejiithelial  and  gmnular  casU  in  abund- 
ance. Tho  onset  of  uraemia  ie  often  accompanied  by  a  diminution  in 
the  output  of  urine,  but  as  mentioned  above  fatid  uraemia  may  occur  in 
gramdar  kidnev  without  any  very  great  diniirnilion  in  tbe  daily  uutput 
of  urine.  Such  urine,  however,  on  account  of  ita  low  specific  granly, 
contains  hut  little  t^olid  matter,  few  fij\\ts,  and  a  low  percentage  of 
urea.     The  urine  of  granular  kidney  is  often  prone  to  deposit  appreciable 


quantities  of  iiiic  uciil  vithor  spoiitttneously  while  ibe  urine  is  still  id  tl 
bUdder  or  eUe  shortly  nfter  its  oxpuUion.  The  presence  of  only  ft 
proportion  of  suits  and  the  .scanty  pij^nient  are  usually  re^Mrdd)  u  iht 
causes  of  the  precipitation  of  uric  acid  ub  such,  and  gr;inubr  kidney  taur 
not  only  be  iissociatcd  with  gont  but  nliso  vitb  gmvel,  although  it  13  not 
necessarily  iinr  invariably  an  accompanimi'nt  of  either  condition.  Many 
writors,  liuwuvur,  hnvu  tiuppoeed  th^l  tho  gmiiulai-  kidney  elimiiiALoe  uric 
acid  very  imperfectly,  and  deposit*  of  uratfis  are  not  uncommonly  fonucl 
in  some  \"arictie-8  of  granular  kidney  both  in  the  renal  tvibule^  and  more 
especially  in  tlic  ititertubulnr  coimectivo  tiKsue. 

AIliuuKisc!}',  )ioim?Ltin(3B  in  cunKidemble  ijuantity,  may  1k)  found  iu  t^e 
urine  of  ca^es  of  gi-aiiular  kidney ;  no  very  special  significance  can  W 
attached  to  minut«  traces,  but  when  large  amounts  are  present  it  wonid 
seeni'tbat  ttiv  albumosTLria  really  depends  upon  the  pn^senoe  of  bone 
disease  and  c»pfcially  nf  multiple  niyL-Innia,  and  that  the  ossiKiiilion  »f 
albumosuria  and  grunular  kidney  is  accidental  and  due  to  coexiftt4:nce  ui 
the  two  (liseaset^  myolonia  ;uid  granulir  kidney,  in  ibe  same  patient. 

Diagnosis. — The  recognition  of  ^i^^ranular  kidney  is  us\uiUy  baaed  od 
the  presence  of  a  dilut«  and  slightly  albuminoiu  urine,  togother  with 
signs  of  cardiac  hypertrophy  and  arterial  degeneration.  In  some  ci««« 
the  albuminuria  is  not  only  scanty  but  variable,  and  thus  ditlicnities  may 
arise  in  the  recognition  of  the  condition  unless  the  urine  l>e  l«ated  <-a 
several  occjisions.  Further,  it  is  not  uncommon  for  tho  albuminuria  to 
be  of  the  postural  type  and  the  albumin  to  1>e  either  very  scanty  or 
absent  in  the  ui-ine  passed  on  lirst  i-ising  iu  the  moniing. 

In  exceptional  instanoeE  granular  kitlney  inay  occur  not  only  in  youn|; 
adnlt«  but  even  in  children,  and  in  tho^e  rare  cases  some  difficnlty  nuy 
be  experienced  in  distinguishing  between  postund  or  functional  .illtumin. 
uria  Jiiid  granular  kidney.  The  presence  of  cardiovascnljLr  vhanpa 
usually  alTnrdt^  a  ineunH  of  distinguishing  between  the  two  comlitiona. 
DifTicullies  may  alKO  arise  in  Llie  diagno^s  of  cases  with  secoiidju-y  cardiac 
dilatation  and  the  general  features  of  mitral  regurgitation.  It  ia  not 
uncommon  in  such  instances  for  the  presence  of  granular  kidney  to  be 
revealed  in  the  pixst^mortem  nwnn,  thf  case  during  life  having  lH^en 
regarded  as  primarily  cjuiliac.  In  thttse  cases  also  the  state  of  the 
arteries,  the  colour  and  sjiccific  gravity  of  the  urine,  and  the  condition  of 
the  fundtis  oculi  afford  the  best  means  of  recognising  the  disease. 

In  a  considerable  proportion  of  cases  cerebral  baemorrfaage  is  the 
first  indication  of  the  existence  of  the  underlying  diseaAe,  and  granular 
kidney  should  always  be  looked  for  in  cjises  of  cerebral  haemorrhage 
of  a  severe  type.  IJoth  cerebral  and  retinal  baemorrh^iges  may  occur  as 
part  of  widespread  arterial  degeneration  without  there  Iteing  necessarilv 
any  senous  renal  fibrosis.  Neurasthenic  sympt^niB  may  be  Uie  leailiog 
symptoms  for  wliir-h  snme  [Mitii-nts  with  granular  kidney  seek  advice, 
and  tho  condition  may  be  overlooked  unless  the  urine  be  examined  as  a 
routine  in  all  cnseg. 

The  prosrnosis  is  most  uncertain,  because  it  is  always  pu6aib]e  that 


cerebral  haemorrhage,  uraemiii,  or  aecondar)*  intlamniattons  may  super- 
vene. Here  iiUo  the  prognosis  depends  lai^ely  on  the  degree  of  cnnlio- 
vnecutfir  dcgonenttioti  present,  and  on  the  extent  to  which  the  gencnil 
nntritioii  has  Iwcn  impairent  A  considerable  proportion  of  tlieei*  jiAtionts 
seem  at  first  sight  to  be  hni  tittle  ill,  and  their  main  danger  lies  in  the 
effects  of  hi;^h  luterijtl  blood-presstu'e,  tending  on  the  one  hanil  to  produce 
cerebral  haemorrhage  and  on  the  other  hand  <.«nliiic  dilatation.  Signs 
pointing  t<>  cartliac  failure,  such  as  marked  ilyB{moya  on  I'jcertion  or 
oedemii  of  the  U'gK,  are  unfavoiimble,  in»smu<'li  ax  tlie  cardiac  failure  is 
ver>*  often  extremely  rtfractory  to  treatment.  The  onset  of  acute 
uraemia  is  also  excccdingiy  unfavonrabte. 

In  the  treatment  of  grHuulnr  lcidm>y  much  tht^  samo  dietetic  prin- 
ciples are  involved  us  in  the  other  forms  of  roiial  disease;  but  as  the 
rakUdy  is  extremely  chronic  better  results  are  usually  attained  by  a 
moderate  diminution  in  the  nitrogenous  constituents  of  the  food  than  by 
ordering  any  very  rigid  dieu  Patients  sulTeriiig  from  this  afl'ection  have 
often  been  very  large  eaters,  and  espocijilly  litrge  meat  eaters,  and  thny 
are  intolerant  of  severe  restnetion,  such  as  complete  abstinence  from  meat. 
Thia  ia  usually  unnecessary  unless  complications  are  present,  but  the 
quantity  of  food  should  be  diminished  even  in  cases  without  symptoms, 
and  meat  should  bo  t;iken  once  a  day  only  and  in  small  quantities. 

Careful  attention  should  be  paid  to  the  circulation,  jis  tlu-  patients  are 
exposed  to  grave  risks  a.s  a  result  of  the  cardiovascular  changes.  If  tha 
blood-pressure  is  unduly  high  attempts  should  he  made  to  lower  thia  by 
restrictions  in  the  diet,  by  free  purgation  with  salines,  and  by  the 
administration  of  vnso-dilator  and  other  drugs.  In  some  instances  much 
benefit  is  derived  from  the  use  of  vaso-dilators  such  as  erythrol  tetin- 
nitnite,  which  acts  more  slowly  am)  !(■««  vi^jorously  than  either  nitro- 
glycerin or  amyl-nitriie.  Further,  patients  should  be  warned  of  tlie  risk 
of  severe  exercise  and  ovcriitrain  of  all  kinds.  If  care  bu  taken  with 
reference  U}  the  diet,  the  regulation  of  the  arterial  blixid-pressuie,  and 
avnidanc*  of  str.iin  and  ovpr  anxiety,  paliniLs  may  suffer  coinpiratively 
little  inconvenience  from  the  morbid  process  fur  prolonged  pcri^nls.  In 
many  oases  of  granular  kidney  the  arterial  pressitro  may,  from  progies- 
give  cardiac  dilatation,  have  fallen  to  a  level  too  low  for  the  physiotogind 
needs  of  the  inilividua) ;  in  such  |mtienl«  much  benefit  may  l»e  flerlved 
from  the  use  of  cai-diac  tonics,  cspoL-ially  digitalis,  both  the  brcathlessness 
and  the  cardiac  dyspnoea  that  is  liable  to  occur  in  these  case^  being 
relieve<l  by  this  drug.  When  cardiac  dilatation  begins  to  manifest  iucif 
either  by  signs  or  symptoms  the  patient  should  be  kept  at  rest. 

Sleeplessness  is  often  difficult  to  treat  in  chronic  renal  disease,  as  it 
is  very  frequently  canliac,  although  sometimes  it  may  be  dependent  on 
the  toxaemia.  Paraldehyde  is  often  usfiful  although  ita  tasto  is  very 
unpleasant,  but  in  many  cases  nothing  but  small  dowis  of  morphine  or 
opium  will  reUeve  the  great  distress  fmrn  wliich  the  patient  sufTers ; 
many  authorities  conaidi^r  that  the  use  nf  this  drug  is  dangerous,  ami  it 
certainly  is  so  in  tlto  presence  of  pulmonary  complications.     The  danger 
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uf  the  use  oX  morphine  hi  rotial  disease  has.  however,  pruVaMr  Iwen 
exaggerated.  Gliloi-al  is  often  of  great  use  for  tho  relief  of  the  reiaU«»- 
ness  and  8leeplc»-sne»s  of  renal  diiica»e,  more  cspcciAlly  in  cmcs  with  high 
blood -presiiu re,  iis  tint  drug  pnidtici^K  ronsidi^niUlv  lowvrilif;  of  blooil- 
presBure  liy  ile  action  on  the  viuioinoUir  ey»tL-m. 

DecapsuUtion  has  been  strongly  recommended  by  Iklobohls  u  « 
method  of  treatment  in  chronic  nephritis,  but  this  procedure  has  not 
met  with  gcncrnl  acceptance,  »nd  in  my  opinion  is  not  iMjinaable, 

Patients  \Htli  all  forms  of  chronic  renal  disease  ehoiild  if  possttilD 
winter  in  a  warm,  dry,  equable  climate,  but  it  is  inadvisable  to  teoj 
cases  abroad  when  srmpioma  of  uraemia  are  present,  even  if  they  ar» 
only  slight,  as  the  fatigue  and  discomforts  of  travelling  may  i>r«cipitat« 
the  onset  of  acute  uraemia. 

J.  Rose  Bbadfurd. 
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(Movable  or  Floatinu  Kidsky) 

By  Prof.  ALEXANvrR  UACALisran.  M.Ii.,  F.R.S. 

Dennltlon. — The  kidney  is  mucI  to  he  [latliologically  movable  when  hy 
pressure,  by  alteration  in  posture,  or  by  cha.t)ges  in  llie  distension  of  the 
surrounding  i>arta,  it  undergoes  displacement  from  ttii.'  position  whicli  it 
UhUftlly  occupies.  This  condition  must  not  he  confounded  with  eon- 
genitjal  dystopiii,  iit  whici]  the  organ  ocoupic&  a  6xed  position  other  thxti 
tbAt  of  the  iiomml  kidney  {ridt  p.  G45). 

Normal  Position. — There  is  a  considcnible  viuiation  in  the  normal  site 
of  ihe  kidneys  as  observed  in  tlifleront  individvials ;  but,  in  general,  the 
inferior  pole  of  the  right  Itidney  is  op[x»8itO  ft  spot  3  cm.  ahove  a  point 
7  cm.  from  the  ]inea  alba  on  the  horizontid  line  drawn  thnnigh  the 
umbiliciu.  The  level  of  the  superior  pole  is  niiirked  by  a  point  5  cm. 
from  the  Hnon  nlba  on  a  horizontal  line  drawn  on  the  abdominal  wall 
10  cm.  above  the  horizontal  umbilical  line.  The  axis  of  the  kidney 
con-eaponds  to  the  line  which  joins  these  jjoles,  and  it«  hihuri  ift  on  a 
phtne  internal  to  and  below  the  edge  of  the  eighth  coittal  cartilage 
opposite  the  middle  two-fourths  of  the  axial  line.  The  organ  thus  lies 
at  the  meeting-pUce  of  the  hypochondriac,  right  lumbar,  and  epigastric 
regions  aa  tbceo  are  ordinarily  defined.  On  the  posterior  wall  of  the 
abdomen  the  upper  pole  of  the  right  kidney  is  !i  cm.  external  to  the  Up 
of  the  eleventh  thoracic  spine,  and  itA  lower  pole  is  at  a  point  3  cm. 
above  the  iliac  cresl  ami  7  cm.  external  to  the  medio-dorsal  line.  The 
loft  kidney  uatially  lieg  1  cm.  higher ;  and  on  each  side  the  back  of  the 
kidney  crosses  the  twelfth  rib  (nVi:  also  Vol.  III.  p.  864). 

The  kidneys  are  kept  in  their  plai-rs  u>  mmw  extent  by  the  preMnre 
of  the  surrounding  viscera  under  the  conslmint  of  the  muscles  of  the 
abdomen,  t^chatz  made  the  6rst  formal  attempt  to  demonstrate  the 
existence  of  this  constraining  influence,  and  its  iimount  was  calciilau-4l  by 
Hanghton  ;  but,  on  account  of  the  iiisunicioncy  of  the  experimental  data 
employed,  the  results  arrived  at  are  not  of  practical  value.  Weisker 
(159)  has  demonstrated  exjwrimentally  that  the  intrn-alxlominal  pressure 
in  the  senneof  a  retentive  force  is  much  less  than  Schatz  supposed.  The 
viscera  during  life  arc  soft  and  plastic ;  and,  as  they  are  closely  packed 
together,  they  exercise,  by  their  mere  weight,  a  certain  amount  of  presnure 
the  one  against  the  other ;  so  that  when  hnnlened  in  situ  they  are 
mutually  facetefl  on  their  planes  of  contact.  The  dispo^^ition  of  the 
parts  of  the  abdominal  wall  which  lie  dorsally  and  inferiorly  to  each 
kidney  is  such  that  when  the  kidney  is  carcfvilly  remo^-wl  there  is 
displayed  a  "kidney  bed  "  for  its  reception.     This  bed  is  usually  a  well- 


1 


(lelinecl  micl  Fatily  deep  foi«.sa  in  the  malo,  but  is  shallawer  in  the  fcnuUi*, 
Mpecinlly  ou  the  right  side.  The  mnttuil  pressure  of  the  Wsoere  uid 
the  tonic  tension  of  the  alKlomin-il  wall  are  siiflicient  to  keep  the  nontul 
kidnuv  in  its  bed  when  thia  fossa  is  wcH  murkcd.  The  right  kidue,v  hm 
in  front  of  it  the  right  loho  of  the  liver  and  ihc  duodenum  :  tlie  Ufi 
kifiney  is  similarly  compressed  on  it«  ventral  surface  by  the  epteon  and 
stomach  nbovo,  by  the  piuicreas  mediully,  and  by  the  jejunum  and  (to  « 
small  extent  extemnlly)  the  dencenditig  colon  heloir. 

The  adi[K)se  cupsiilc  acts  as  a  pad  aromid  tho  organ,  «nd  hu  a  butt  id 
['»thsr  firm  cuttnectivu  tittsue  continuous  inwards  )>ehind  the  kidney  vith 
the  8uh[icntono>i)  ti^siie  around  the  aorta.  A  layer  of  areolar  tun« 
continuous  witb  the  ciiiwide  below  can  be  traced  upwards  over  the 
ventral  face  uf  the  kidney  to  join  the  subperitoneal  layer  on  ihv 
diaphragm  ubuvit.  On  tiiu  left  side  this  Uyer  is  thicker  th;m  on  the 
right  (Znckerkundl,  Tolt).  The  tissue  of  the  adipose  capsule  iMKomea 
filled  with  fat  about  the  tenth  yejur,  more  especially  behind,  bolow,  «ad 
external  to  the  gland.  This  fab  is  softer  during  Ufe  than  it  Rppean  to 
bo  in  the  ]>D»t-mnrt'Cni  room,  and,  as  a  retentive  apparnttts,  the  adipoM 
cai>sulo  is  important  chiclly  by  contributing  to  nmkc  tlie  kidne}'  bod: 
■A  good  detKiriptlon  of  the  kidney  bed  is  given  by  WoIkofT  and  Delittin, 

The  peritoneal  reflexions,  on  the  front  of  the  kidney,  act  as  imporuut 
factors  in  the  fixation  of  these  organi.  On  the  front  of  the  right  kidtwsy 
the  serous  membmuc  is  reflected  from  onch  side  of  the  ascending  colon ; 
on  the  front  of  tho  loft  kidney  tho  serous  reflexions  from  the  upper  im\ 
lower  borders  of  the  pancreas  have  a  more  definitely  retaining  influence'- 
These  attach  met  its  taken  together,  ))eriConejil  and  Enb[H!ntoncal,  are  in 
general  aiirticinntly  t«trong  to  retain  the  kidneys  in  place  in  an  openM 
abdomen  when  the  codiiver  is  raised  to  tho  erect  posture  ;  and  in  only 
four  out  of  twenty  expennieuts  did  they  permit  of  disjilaoement  from 
gravity.  Wolkoff  reconls  a  gi-eater  fi-o(]iioncy  of  diRplaeement  in 
cad&veni  thus  treated,  and  [>crbi)>s  my  smidler  |>ercentage  is  becnuw  all 
the  subjects  upon  which  1  experimenteil  were  males.  I'pon  the  rehvtioiii 
of  these  ]>enr«)ncHl  folds  ami  their  retentive  fum-tloii  the  important  pnper 
by  Weisker  (160)  may  Imj  cont^ulted  (viife  also  Vol.  III.  p.  870). 

DiKplacemonts  of  tho  kiditey,  not  attended  with  any  confiiderable 
d^ree  of  mobility,  have  been  described  from  time  to  time  ;  but  tbeao 
malpositions  arc,  for  the  most  part,  of  anatomical  nithcr  than  of 
imthologicnl  interest,  and  soMom  catiw  any  marked  disturbance*  of 
function.  In  instances  described  by  Hohl  and  Albers-SchonWrg,  a 
pelvic  kidney  was  an  obstiurle  to  delivery. 

The  kidney  has  normally  a  certain  degree  of  mobility.  Oncomotric 
cx|)evimont4  shew  that  the  healthy  organ  varies  in  size  with  the  raryiag 
conditions  of  blood-pressure,  and  of  Muscular  dilatation  ami  contrac- 
tion (42).  Tlie  surrounding  organs  are  liable  to  corresponding  variations; 
and,  in  conKeipionce,  the  exuct  contour  of  the  kidney,  {acete<l  by  the 
pri?8Hure  of  neighbouring  parts,  is  by  no  means  constant.  The  condition 
nscertainetl  in  the  bodiec  prepared  by  Profesaor  Ciuiningham's  iiigeniotu 
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method — in  which  the  ■ntero- external  rarface  is  transveraoly  ri4ig<Ml 
between  (he  Iie|i»tii.'  Rrul  volic  areas — represents  a  common  but  I>y  no 
mcanx  riii  iiivariiiblo  r*--suU  nC  this  mutual  vieceral  mcmliliii^. 

Abnormal  Moblltiy. — AInioiKt  all  jKwwilile  gnulatioLis  in  mobility  liavw 
been  obstTvc*!.  from  the  noniial  fluctuations  in  elze  juai  luentioneJ,  ami 
the  noniial  alt^^mtiuiis  in  position  in  the  (UQ'erent  phuses  of  the  respira- 
tory cycle  *  and  in  diftercnt  p(»8tures  of  body,  to  the  extreme  contlition 
of  "  floating,"  in  which  the  organ  can  be  gi-asped  by  the  fingers  thrnugb 
tlie  iiMomiiial  vtaW,  and  moved  upwanis  and  downwards  by  t-xternal 
pi-eA3iirf.  Sir  K.  Franks  (44)  recommends  the  following  simple  mftbod 
of  te-sting  abnormal  mobility.  The  patient  is  placed  on  the  bjick,  or  else 
in  the  lateroprone  iHisition,  and  the  surgeon  grospa  the  Hank  with  bi» 
left  hand,  prctwing  hit;  thumb  in  front  below  the  costal  arch  and 
the  fingers  behind  below  the  twelfth  rib.  If  the  kidney  be  abnormally 
movable  it  can  bo  felt  at  the  beginning  of  expiration  helow  the  grasp  of 
the  hand.  If  the  right  hand  now  press  on  the  tumour  when  the  left 
has  i-elaxed  its  groHp  \.\w  giniiil  utn  tie  f4>lt  to  slip  u))wards  into  it.H 
normal  position.  This  mt?ih<id,  howitvt^r,  U  nut  always  practicable  ou 
account  of  the  conditions  of  the  suiTOunding  ^•i8cera.  Kultnor  reganU 
the  deviations  nf  every  kidney  which  can  l>e  felt  to  move  with 
respiration  ah  patliolcgical ;  but  thi»  lias  been  contested  by  Paul  Wagner 
(ride  also  p.  648). 

There  are  two  structural  conditions  in  which  the  kidney  exhibits  art 
abnormal  degree  of  mobility.  The  mrcr  of  these  is  that  in  which  the 
kidney  is  partially  or  wholly  enveloped  in  a  mesuncphric  foM  of  peri- 
toneum :  to  this  form  the  name  Floating  Kidney  is  limited  by  .leiuier 
and  Xewman.  This  anomaly  ts  generally  considered,  but  with  iDsulliL'ient 
reason,  to  be  congenitjil :  the  possibility  of  the  secondary  production  of 
n  peritoneal  fold  is  too  well  knowii  to  anatomiats  to  exclude  the  possi- 
bility of  the  mesonephric  fold  being  an  acrjuircd  condition.  K>c»mplcs 
have  been  described  by  Girard,  Itoberts,  Cnim,  Hnwitz,  Priestley, 
Henderaon,  Fmnkfi,  Steven,  find  others.  In  Dr,  J.  L  Steven's  rase  ilicre 
WM  undoubted  evidence  of  displacement  from  tight-lacing.  In  an 
instance  noticed  in  the  dissecting-ixwm,  the  peritoneum  clothed  the  back 
of  tlie  right  kidney  and  the  upper  end  of  the  gland,  reaching  to  the 
lower  bonier  of  the  hilum,  Ijnt  the  lower  Ijorder  was  not  roni]itHt«*ly 
enveloped;  the  asr:endittg  colon  was  displaced  ntrarly  to  the  middle 
line,  and  the  renal  vessels  were  elongated  and  tortuous.  Cases  of  this 
kind  cannot  he  clinically  distinguished  from  those  of  the  second  form. 
and  the  mctho«ls  of  treatment  are  jmicticjiily  the  saiiiv  (Hruce  f.'lark). 
If,  however,  the  existence  of  a  mes[HiC]iliric  fold  lie  auspcctwl, 
it  may  be  advisable  to  adopt  the  anterior  intraperitoneal  method  of 
flxatttm. 

In  the  majority  of  cases  there  is  no  mesoncphrie  fold  of  |>orituncum, 
and  the  gland  moves  within  a  lax  areolar  capsule.      Hilbert  diatiugiuBbes 

*   l^iiiUu  ilL-nirii  tli«  niovitmi-til  of  thn  kwlnvy  tritli  nuipinilioti,  liul  Litt«n  u>d  Iinel 
hnn  ptm'Hl  tint  tuch  iDQTvmvnU  octnallx  tak«  plnoi'. 
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tvo  gmdes  of  these  cases:  in  the  first  only  tlia  inferior  pole  wid  lew 
than  the  louver  half  of  the  kiJne;  can  be  felt:  thU  he  calls  the  "pti)|iaUe 
kidney,"  and  it  corresponds  to  GI<iiiArd'a  first  atagd:  in  the  second  the 
vrhole  kidney  crni  be  felt,  and  can  bo  isoUtod  with  the  fingen ;  thii  be 
calls  the  "  mo^'nble  kidney."  Ol^nrd  reoognisee  foiir  stages  tA  this 
gmdc ;  hiK  Ki-cond  fnmi  ik  thjit  in  which  nearly  thu  U'holv  kidnirir  i* 
]i»lluIi1o  baloH-  ihi*  rihti,  but,  the  ritigui-  cannot  be  j)ree«ed  atiove  th« 
iippor  pole.  His  third  stage  is  that  in  which  the  whole  organ  can  b« 
fult  by  pressure,  and  the  tinger  pressed  abore  the  upper  pole;  Hit 
fourth  stage  la  that  in  which  the  ktthicy  Hoats  independently  of  the 
r«Kpirator\''  mcvementfi.  Sometimes  a  kidney  which  remains  high,  and  i* 
not  prolapftcd,  may  undergo  rotatiou.  Usually  the  name  movahlt 
kidnoy  its  iiMli^criminately  used  for  exaiupies  of  all  gradra  (Jonnw),  and 
the  condition  of  mobility  hiut  been  named  nephroptosis^ 

This  condition  is  met  with  more  commonly  in  females  than  in  males. 
From  the  masses  of  statistics  which  have  been  collected  in  varioiu 
countries,  it  appeal's  that  marked  pathological  mobility  exisia  in  aboni 
10  per  cent  of  females  and  3  per  cent  of  maJes.  The  rlj;ht  kidney 
shews  this  condition  more  commonly  thnn  the  left,  in  alwiit  the  pmp(.ini<iti 
of  8  to  I.  This  is  due  partly  to  the  differences  in  the  kidney  be<l  unil 
fiuicial  covering  already  noticed,  and  ivirtly  to  the  peculiar  relatiotu  of 
the  peritoneum  on  the  right  side  to  tbie  region,  which  make  it  posnbls 
for  a  right  colon  loaded  with  faeces  to  drag  down  the  right  kidiiey, 
whereas  the  left  culun,  being  more  firmly  fixed,  could  iii>t  displace  the  left 
kiitney,  Arcordtng  lo  many  observers  it  ik  iis  (-(minion  amnng  the  rich 
as  lunong  tho  poor,  and  tut  frequently  met  witli  among  nulliftarao  as  in 
those  who  have  borne  children. 

It  is  most  commonly  met  with  between  the  ages  of  thirty  and  forty ; 
but  cases  in  childreu  have  been  described  by  Hirscli^primg,  Kcppler, 
Steinor,  Wilks,  Haward,  Albarran,  Drnmmond,  Gilford,  and  othera. 

The  chanict-er  of  the  mobility  is  uot  always  the  same ;  the  ^and 
may  slip  up  and  down  within  the  loose  capsule,  the  motion  Wing  oom- 
|mred  by  Mr.  H.  Morris  to  •'cinder-shifting"  (lOl);  or  the  kidney  and 
ita  cAi«ide  may  move  on  tho  hinder  wall  of  the  aVjdomen.  In  ihi«  caw 
the  gland  may  alip  beneath  the  (Kritoueum,  or  the  serous  membraue 
may  be  attached  to  ita  surface  anteriorly  ;  but  the  marginal  connejdoiu 
ma}'  bo  lax  enough  to  allow  of  thu  gland  moving  forwards  and  inwards. 
<!ragging  the  membrane  with  it.  C-asc-s  of  this  kind,  such  as  thoH 
described  by  Jngo  and  Gilford,  mmulate  the  true  floating  ktdiwy. 
Indeed,  it  is  so  diflicult  to  <Ir.iw  the  line  between  them,  that  it  is 
prot>able  that  some  of  the  examples  which  have  bean  referred  to  that 
group  may  really  l>e  of  this  nature. 

These  conditions  are  rai^ly  noticed  in  the  dissecting-room,  owing  lo 
the  position  in  which  the  Ijody  is  diii!>ect.pd,  and  to  the  increased  solidity 
of  the  lulipusH  ra[i«ule  aftor  death.  Coui|)ii.ring  the  reconU  at  difiiercnt 
places,  it  would  appear  that  out  of  20,{>00  autopsies  this  condition  has 
been  only  recognised  once  in  ever)'  600  bodies  examined. 
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The  usual  direction  of  th«  displacement  h  downwnrds,  forwnrdj),  nnd 
inuTAnlA  ;  and,  in  ftUjiping,  tlio  organ  usually  rot«tcs  so  that  tho  upper  end 
mid  outer  Imrdcr  uiuvc  forwanln,  and  thi;  liilinn  is  dintcled  inwanls  aii<l  « 
little  backn-ard^  ;  the  extent  of  the  motion  being  api>arenUy  limited  hy 
t\\p  length  of  the  vessels.  This  rotation  forwards  of  the  light  kidt>oy 
hhA  boon  aitribni^d  to  the  pressure  downwards  of  tho  liver.  A<lhei;ion» 
or  alterations  in  tho  snrrounding  viscera  may  lead  to  modifications  in  ihe 
direction  of  the  displacements  The  re>cords  of  opcrAtJons  testify  to 
the  various  positions  which  the  gland  may  assnnie.  Moitler  found  the 
gland  with  the  hiluin  direct^id  upwards,  and  its  convex  Iwi'dcr  lying 
hnri/onudly.  In  a  case  described  by  Dr.  Ooo<lharl  the  kidney  wa* 
compluUrly  roUited  on  its  long  axis  6o  that  its  vential  eurface  whs  turnt'd 
backwards.  All  forms  are  usually  associated  with  a  medial  diRplaooment 
of  the  ascending  colon,  and  the  gland  is  generally  Mow  the  level  of  the 
duodenum  (Aberle).  In  many  cased  there  is  a  remarkable  absence  of 
porinuphric  fat^  bnt  this  is  by  no  means  invnnabh'- 

Causes. — Xephroptouis  is  not  unrnmnionly  ussociatiid  with  homia  or 
retroriexion  of  the  utenia,  and  sometimes  it  is  part  of  the  genend 
relaxation  of  visceral  connexions  named  enteroptosis,  which  has  been 
deacribwl  by  Crli-nard  (ruieavt.  "  VisceroptosiR."  Vol.  III.  ji,  860).  Tjindau 
noticed  that  in  most  of  his  auten  the  abdominal  wiilLs  were  Hiiccid ; 
but  the  kidneys  are  not  movable  in  all  cases  of  pendulous  abdomen. 
Any  conditions  which  relax  the  abdominal  walls  certainly  seem  to  dispose 
to  this  .itlection  ;  nnd  in  this  manner  we  can  explain  the  mobility  of  the 
two  kidneys  noted  by  Sii-edcy  after  hysterectomy.  The  range  of  motion 
varies  from  3  or  4  cm.  to  liTi  cm.  In  a  cjise  recorded  by  X)r.  Bindley 
ihe  kidney  is  de»criltcd  as  moving  under  the  peritoneum  over  a  space 
vhich  is  called  u  circle  with  u  diameter  of  S  or  9  inches. 

The  disjiosing  causes  arc  relaxation  of  the  abdominal  wall,  prctcr- 
nutural  shallowness  of  the  kidney  bod,  diminution  of  the  perinephnc  fat, 
and  congenital  elongation  of  the  vecsels ;  |HWsibly  a  wide  intcrial 
between  tho  layert^  of  the  mesocolon  may  also  \te  nannnl  in  this  category. 
In  the  ancient  description  of  dislocation  of  tiie  kidney  given  in 
Pedemontanus'  edition  of  Mesuo's  works,  too  frequent  warm  bathing 
is  assigned  as  »  disposing  cause  (h')$l,  |i.  74  f.).  The  immt-diatu  cause 
of  tlie  disliieatiun  iiiay  bi,>  a  blow,  a  fall,  u  twist  uf  tho  spine,  or  the  carry- 
ing of  a  weight  on  the  liack  when  the  body  is  bowed  forwards,  violent 
coughing,  or  stniining  in  vrmiiting  or  parturition.  Sir  I'.  Treves  has 
seen  a  nornnd  kidntn*  worked  out  of  its  placi*  by  n  vigorous  mnssausc 
who  mistook  it  ftir  a  fat-cal  niaas,  It«  fri>ijUL'iit  iU4sfH.'iation  with  pregnaney 
may  lie  due  to  the  disturbance  i[i  that  condition  of  the  peritoneal 
relations  of  eo  many  of  the  ^'isceI-a.  Cniveilhicr  long  ago  pointed  out  the 
intluencQ  of  tight-lacing  as  a  cause  of  displacement ;  and  this  cause  has 
been  readlnmil  by  nmtiy  later  writ+'rs  ;  in  moat  chutes,  the  tight-lace  line  on 
ihe  liver  is  on  the  Raiiie  level  a.s  the  upjuer  pole  of  the  kidney,  so  that 
pressure  on  the  liver  may  act  through  it  on  the  right  kidney  and  may 
dislocate  it.      The  displacement  thus  caused  is  an  anteversion  oi  the 
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upper  pole  of  the  kidney,  as  has  been  shewn  by  Wahrmann.  Wolkofl 
and  Delitzin  shew  that  the  displacing  effect  of  tight-lacing  depends  on 
the  level  of  the  line  of  greatest  tension ;  when  that  is  on  the  level  of  the 
twelfth  rib  the  effect  is  less  liable  to  cause  displacement  than  when  it  is 
on  the  level  of  the  ninth  or  tenth  rib.  On  the  other  hand,  Becher  and 
Jiennhoff  found  the  palpable  condition  of  the  kidney  in  6  out  of  24 
Samoan  women  who  had  never  worn  any  constraining  garment  The 
drag  of  heavy  garments  fastened  round  the  waist  also  exercises  a  dis- 
placing influence ;  and  this  drag  is  even  more  injurious  in  the  woaum 
than  it  would  be  in  the  man  on  account  of  the  smaller  lumbar  curve 
and  the  greater  shallowneBs  of  the  bed  of  the  kidney  in  females.  The 
wearing  of  high-heeled  shoes  is  also  blamed  by  von  Korf^yi  as  a  dis- 
posing influence  by  altering  the  lumbar  curve. 

In  many  cases,  falls,  fits  of  coughing,  the  jolting  of  carriage  exercise, 
violent  retching,  and  so  forth,  have  led  to  the  first  recognition  of  Uie 
condition,  if  they  have  not  been  its  producers. 

Symptoms. — Out  of  270  cases  in  which  nephroptosis  was  det«nnined 
by  palpation,  there  were  no  symptoms  of  distress  in  1 30  ;  of  the  remAioder, 
7'J  suffered  from  various  neuroses  arising  from  the  uneasiness  felt  in  tbe 
kidney,  from  slight  pressure  effects,  and  from  apprehension  that  this  mat- 
poaition  might  at  any  time  give  rise  to  more  serious  trouble  ;  indeed,  tbe 
majority  of  patients  affected  by  it  are  neurotic,  and  in  such  the  subjectire 
symptoms  may  not  disappear  after  nephropexy.  In  68  of  these  cases 
the  condition  was  accompanied  by  symptoms  of  a  more  serious  natuit 
(Cursclimann).  The  sensation  is  one  of  weight  and  dragging  with 
occasional  colicky  pains,  and  a  sickening  feeling  when  the  IddneT  ii 
pressetl  upon.  This  pain  increases  markedly  during  the  incidence  of  the 
cAtamenia.  Sometimes  these  sensations  are  intermittent,  and  have  beea 
ctimjiared  by  some  patients  to  the  sensation  of  quickening ;  indeed  ihe 
symptoms  have  actually  been  mistaken  for  pregnancy  (23,  24).  In  sooke 
cases  the  symptoms  disappear  during  pregnancy. 

The  more  troublesome  effects  of  nephroptosis  are  twofold,  disauhanecs 
of  the  digesti^-e  canal,  and  obstruction  of  the  ureter  or  the  renal  T«asck. 
Besides  these  there  are  certain  pressure  effects,  such  as  "  kidncr-pun.'  in 
the  knee,  heel,  or  along  the  outer  side  of  the  thigh,  and  also  alone  iW 
geiiito-cniral  nen'e  in  males,  together  with  neuralgic  pains  in  aresB- 
scril>ed  areas  of  the  body-wall :  sometimes  on  the  oj^oosite  side  u>  dai  <i. 
the  displai.-ed  kidney.  The  pain  is  said  to  be  more  severe  in  cases  of 
displacement  of  the  left  kidney  (Suckley).  In  rare  cases  oedeisa  of  tfe 
right  leg  has  l>een  seen  from  pressiu*e  on  the  common  iliac  rein  1  ^-"fcW^  ; 
there  is  at  least  one  case  on  record  of  thrombosis  of  the  infericr  tc^ 
oa^-a  (^GirarilV 

The  disturbances  affecting  different  parts  of  the  digestive  eaaal  xk 
somt'times  very  severe.  Mathieu  states  that  the  percentage  of  cms  at 
mo^-^ble  kidney  in  dyspeptics  is  very  large ;  and  it  is  v^  ix  .i  mpi 
of  unaccountable  disorders  of  digestion  to  investigate  the  coodiacK  cj  im 
kidney.      The  symptoms  are  gastric   pain,   loss   of   appedte,   freon^a 


vomiting,  and  the  other  siguB  of  gatitric  catari'h  ;  the  bowels  ni-e  oft«ii 
obstinately  consuintecl ;  soniotimes  jauudice  superveDce.  lusting  »  few 
(lays,  disappejiring  and  recurring.  In  some  ciwieB  the  rc-snUing  i;\ii:uiHtion 
has  aJnunt  proved  fiitiil  (FuuldtT  W)iit.r).  In  uthor  instaiires  intBSiiiiJil 
obetruction  has  l^aen  attributed  to  reiiuJ  pressure  (JMlet,  Dura).  The 
gaatric  symptoms,  iirst  described  by  IHetl  in  1864,  are  liable  to  sudden 
and  violent  exuctirlMi linns,  or  "  gnstnL*  crises/' iittomlfHl  with  abdominiil 
it^ndornuss,  and  t>onictiniL-s  with  a  slightly  raised  temperature.  These 
Byinptoms  hidl  a  duy  or  two,  disappouring  If  the  patient  continue 
recumlient ;  but  are  apt  to  return  when  the  body  reassnmes  the  upright 
position.  During  the  crise-i  there  ie  asnally  a  transitory  jaundice.  In 
rare  eases  exacorbiitiorm  of  this  nitturc  have  ended  in  peritonitis  which 
has  proved  fatal  (Berry). 

The  amount  of  displacement  is  not  necessarily  commensurate  with  the 
severity  of  the  e^'mptoma.  Edebohls  has  noticed  that  aometiraes  the 
coses  with  the  most  distressing  symi^toms  arc  those  in  which  the  kidney 
lias  a  comparatively  snuill  ninge  of  movement.  This  is  probably  on 
account  nf  the  grcjiter  frt-rjtiPTirv  of  tho  diRplaeemenl  in  highly  neurotic 
or  hysterical  iwrstiriB.  Kdolmhia  jUao  noted  the  frequent  concomiLuice  of 
wandering  kidney  with  disease  of  the  appendix,  and  he  explains  this  by 
the  pressure  which  a  diifpiaced  kidney  may  exert  upon  the  superior 
mesenteric  vein  interfering  with  the  return  of  the  blood  from  tho 
appendi3(. 

Another  series  of  disturbances  may  be  met  with  in  cases  of  nef^ro- 
ptosis.  After  some  r.ipid  or  violent  movement  there  is  a  sudden  accession 
of  intense  ami  sickening  juiin  ;  the  a>Nlomen  Iheconit-^  <liKtended  ;  the  region 
of  the  kithiey  lH'cnui(f»  exectisivcly  tender  ;  gidtlines-s,  fuintnosa,  and  siimo- 
times  delirium  superveni;;  the  pulse  is  snudl  ;  the  skin  is  covered  with  a 
cold  sweat ;  the  urine  becomes  scanty,  dark  in  colour,  and  sometimes  con- 
tains albumin  and  tube-casts.  The  sj-mptynis  incrcjisc  for  three  or  four 
days  and  thun  subside,  recovery  being  genoniUy  accompanied  by  a  copious 
flow  of  clear  urine.  Thes*  violent  attacks  have  been  atlribulod  by  Dict.l 
and  Ebstein  to  the  wedging  of  the  kidney  into  the  SLlViperitoneal  tissue, 
and  by  Gilewski  to  acute  hydronephrosis.  To  this  condition  the  name 
ronal  incarceration  has  been  applied.  Landau,  however,  from  his  otni 
cxperimenla,  its  well  as  from  those  of  Kobinsoii  and  of  Perls  and 
Weissgerber,  has  suggested  that  these  symptoms  iuk  due  to  tnrninn  nf 
the  renal  vein,  tut  the  pathological  conditions  are  vcr)'  like  those  which 
result  from  the  experimental  deligation  of  that  vessel.  I>r.  Newman 
also  in  the  course  of  scver.d  oj)eration8  has  verified  the  existence  of  this 
vaaeutar  tDrsion  du«  to  roUitinn  of  the  kt<lney,  giving  rise  to  |>iiroxysnial 
hacmatnria  (n.3,  1  H).  In  these  aises  the  tempf>rar)' albuminuria  and 
tube-casts  were  due  to  mechanical  hyperaemia ;  and  i>r.  Newman  found 
in  one  ca«e  that  the  rotation  of  the  kidney  around  its  shorter  axis  bad 
twtste*!  the  iireu-r  iintl  1»I<hh1- vessels  round  each  other. 

Another  scries  cif  dislressiug  symptoms  may  ariao  from  obstniL-tion 
of  the   iireicr  oct-urrin';   in   a    like    manner   from   the    rotation    which 


occompaniefl  the  descent  of  the  kulnuy.  The  fame  kind  of  kinking  which 
hiirt  liwn  (leecribed  hs  Hfiectin^  thv  veins  miisi  uko  pluce  in  the  ur«i«r; 
aiid  this,  tiy  its  fr(V|uciit  itipotilioii,  leads  iii  procOM  of  time  to  dilftUtico 
r>f  the  iielvi(«  cf  the:  kidney,  nnd  to  hydronephrosis.  The  racduutins  of  this 
dtltttatioii  has  boon  deHcriht>[t  l>y  Ijiiiidaii.  Cusch  illustnttivc  uf  thb  cftcrt 
have  Ihjuii  (Lcscrilmd  hy  Hai'o,  Cornice,  Ahlfold,  Cult;,  Clement  Lucas,  uai 
MoiTu  (lOo).  lu  some  of  the  83  msos  deticrihod  by  TcTrier  aod 
ilaiidoin  it  is  shen'ii  that  the  ureter  has  become  permanently  distort«d  ht' 
the  occurrence  of  local  intiammntory  action  producing  adhesions,  for 
oxperimerkU  on  the  mechiiiiism  of  those  intermitting  hydronepbroees,  i«a 
Tufficr(1.^3). 

Ail  a  4:oiitie()uetice  of  the  intei'ference  with  the  vessels  due  lo  dispUcr- 
ment,  the  movable  kidney  is  liable  to  atrophy,  this  change  being  Mooad*r>- 
to  the  displacement.  In  other  jmthologiciCl  conditions  in  which  the  kidner 
increases  in  sizo  and  weight,  displacement  mny  take  place  as  a  eeeondur 
conse<{Tience  of  the  onlnrgement.  Thus  tuherculoiLs,  carcinommtons,  and 
flarconmmuit  kidnoys  may  hccoTno  movable  and  filip  downwards.  CaJaili 
have  also  boeii  found  in  displaced  kidneys,  and  consequent  pyeltti(»  bu 
bean  descrit>ed  by  IHckinson,  Fritz,  and  Hickinbothiim.  Whilst  in  general 
there  i^  very  llttlu  change  in  the  nature  and  amount  of  the  urine  in 
nephroptosis  (Kotuiiistoin,  Henoch],  yet  sometimes  there  is  periodic  polyuria, 
as  in  the  ca&e  descnt>ed  by  Opiieiiheimer.  Apol&nt  occoiuits  for  this  by 
supposing  the  secretory  nerves  to  be  stimulate*]  by  ttie  displacement. 

A.1  n  <.-oibitemt  n^Hex  concomitant  of  movable  kidney  tJichyoardin  hiu 
beeti  noti^l  by  I'x-cic!!.  Certain  conditions  uf  the  surrounding  viscpm 
havL>  been  occasiotiaUy  fuund  U)  acconifiany  nuphroptoKiH.  The  liver 
freiguently  shenrs  deformation,  from  the  same  causes  a«  those  which  liave 
caused  the  renal  displacement,  especially  from  tight-lacing;  and  the 
kidney  miiy  \»i  adherent  u>  the  anterior  edge  of  its  right  lobe.  The 
gall-bladder  has  liecn  found  dilated  in  a  few  instances  (lOfi). 

But  tho  mot^t  ch^nictcristic  of  these  changes  in  neigfatxmriiig  organs 
is  dilatation  of  the  stoma'C'h,  ifttributed  by  Itartels  to  the  forward  diapbce- 
ment  of  the  ghmd  prossing  on  the  Hxcd  <lcscendlng  portion  uf  the  duo- 
denum, and  so  mechaniciUly  obstructing  tlie  normal  passage  of  the  ehynt*. 
This  opinion  is  supported  by  Matbieu  (9!*),  Scdler,  and  Muller-Wamcck. 
In  Sir  K.  Fninks'  case  a  peritonesid  band  from  the  n|>pt>t  portion  of  the 
kidney  was  attached  to  the  duodenum  in  such  a  manner  that,  when  the 
kidney  was  dr:iwn  down,  the  bund  dragjred  upon  the  dno<iennm  and 
kinkdd  it,  thus  pntctiridly  (deluding  itfi  lumen.  Bands  rlowly  winnert- 
tng  the  liganientuni  hi^jiato  diutdiniate  with  the  f^eritoneal  JnveatmettL  itf 
the  front  of  the  kidney  are  not  infi-e(|uent  in  these  cases ;  dispUi-ement 
of  the  kidney  must  of  necessity  cause  some  interference  with  the  bil* 
duct.  This  !.■»  prolwbly  the  mechani.-ini  producing  the  temjwnuy  jaundi« 
aecunijiiinyin^  the  gasLric  crisea,  and  the  dilatation  of  the  gall-I^Liuldcr. 
EdebohW  opinion  that  the  gastric  crises  are  due  to  traction  upon  tbr 
nerres  of  the  solar  plexus  is  conjectural,  and  insntficient  to  account  for 
the  gastric  enkrgement  and  jaundice.      Dr.  Newman's  suggestion  that 
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tfae  jaundice  \%  tho  result  of  concurrent  biltnry  colic  or  cntarrb  of  the 
Ifile-duct,  loaveH  tliu  frc'<)iii'ncy  of  the  ccincidonco  unexptiuneil,  as  does  that 
of  Lindner  that  the  jaundice  ansefl  from  a  reflex  spasm  of  the  bilc-ducC. 
Adhesion  of  a  movatde  left  kidney  to  the  descending  colon  has  Iwen  met 
vith  na  a  rt^suh  of  circunucnlnMl  julhe»ive  {>cntuuitis. 

Diagnosis. — (■encnUly  sjiuaking,  the  diiigiioftis  of  movulilo  kidney  \r 
not  difficult ;  careful  pidpation  by  FriUiks'  method  usually  sufficei*  lo  di^t«ct 
the  tumour.  The  peculiar  sickening  sensation  irhen  it  is  squeeze<l,  and 
the  (Ktsitiun  and  funn  of  the  yvrolUng,  ai'c  chttntcleri^tic.  Sometime!*  there 
is  u  cIcttfiM-  ]M>reus(tiuu  note  than  usiuil  in  the  hiiiLbar  rt-giori  (Clutinuinn) ; 
but  this  is  a  vvry  vitriuhle  cbiinicter.  I  hiive  found  the  usiinl  dull  per- 
ouasion  note  in  a  case  in  which  the  kidney  was  much  displaced ;  and 
Landau  baa  also  noted  the  untnut worthiness  of  this  sign.  In  very  thin 
persons  the  pulsation  of  the  i-ensd  artery  has  Won  felt. 

There  are  no  pathugnomruiic  symptoms  of  movable  kidney;  but  in 
cascR  in  which  uniircounublr  giistrff  or  renal  crises  occur  a  movable 
kidney  may  be  Btis])cctccl.  As  most  of  the  conditions  which  are  hable 
to  be  confounded  with  it  shew  distinctive  characters,  in  obscure  cases, 
when  the  tumour  itAi;lf  is  not  dUtinctly  jtatiKible,  the  diii^osis  is  gener- 
ally arrtvoil  at  ))y  a  proctuw  of  exclusion.  Faocal  accumulation&,  hydro- 
salpinx, omenta]  tumoura.  cancer  of  the  colon,  eulargetl  gall-bladder,  the 
''Cijjbt-lace  lube"  of  the  liver,  ovarian  tumours,  and  hydatid  diNia.'ic  have 
nil  been  taken  fur  ni'phniptix-iis,  but  ran  usually  with  utre  be  difieriniin- 
atetl.  The  diagnosis  of  ontargeJ  gall-bladder  from  movable  kidney  i» 
treated  more  fully  in  the  chapter  uu  *' DiscaKOK  (jf  the  (Tall-bliiddor," 
p.  245. 

Treatment. — The  treatment  of  movable  or  floating  kidney  ia  twofold 
— jmltiAtivc  and  oporutivc.  In  cases  in  which  there  are  no  symptoms^  or 
mci-cly  tri%ijd  neuroses,  the  eoiislraint  nf  a  tight  jersey,  put  on  l)efore  tho 
patient  rises  from  bed,  cai-eful  attentio[i  t^  the  1>oweU,  and  the  avoidance 
of  violent  exercises,  such  as  dancing  imd  running,  generally  .-lulhc-e  to 
avert  more  serious  discomfort.  If  these  prove  jnsuflicient  to  tix  the 
kidney,  some  more  direct  means  ni  support  may  be  used,  such  as  a  well- 
fitting  abdominal  belt  extending  from  Ponpart's  ligament  to  the  Keventh 
rib.  Sevi^ral  forms  of  alKloniinal  stays  are  in  use;  tho  best  are  those 
invented  by  Krnst,  I'liilipp,  Klaess,  or  Lar«dau.  The  retentive  appar- 
atus in  all  .cases  should  Ik*  applied  during  recumbency,  and  worn 
whenever  the  jwtient  rise.'*  from  bed.  Vivrious  forms  of  truss  or 
pM<l  have  al^o  been  reccimmetided,  but,  in  genend,  whenever  the 
kidney  is  freely  movable  any  retentive  appnnitus  is  of  ver^*  little  use. 
Massage  has  Itcen  recommended  by  Landau  and  by  Kisonberg ;  and 
generwl  treatment,  c-ipecially  ferruginous  tonics,  strvchuini;,  and  W-ftl 
douches  or  slHiwer-Ixiths  often  provo  of  s<jtvicL'.  For  loial  puins  hot 
funienlJiti'tns  anil  ^t^dativex  may  l>e  used.  Althuus  has  recomniendeil  the 
hyi»odermic  injection  of  antipyrin.  The  pain  which  sometimes  8U|kt- 
venes  in  these  mild  cases  from  unwonted  exercise  generally  subsides  with 
I  rest,  fomuntaiions.  poultices,  and  belhidonmi  phistei-s. 
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When,  however,  the  syiuplom»  are  severe,  mid  the  retentive  ap(ian»u 
(loea  not  relieve  them,  or  ia  not  easiljc  lioriie,  the  ijuostioii  of  uu;gK»I 
interference  must  be  conHidereO.  Miit-h  disctiftsion  has  taken  [iLica  u  U 
the  value  of  and  indications  for  o|)eration.  Each  case  should  he  canefoDjr 
{.'Oitriidcred,  eapccjully  with  regani  to  the  relation  of  tlic  symptoats  tn 
neuraatheniii ;  thus,  ii  movable  kidney  may  induce  neurastheniii,  or  tJw 
condition  of  the  kidney  may  Iw  an  unimportant  conconiiuait  o(  t^ 
neurotic  state.  Snnie  otherwiiw  healthy  women  are  renderod  incapftUe 
of  the  activities  of  ordinary  life  and  are  completely  ^elie^  til  by  Mohnk 
pexy,  wiiiUt  in  confirmed  neurotic  wumen  an  Q|>cration  fails  enUreJr, 
Tivo  op»rutic)ns  hfivi;  been  prupoHml  —  Nephrectomy  and  Xephrorrhaplir 
{Nephmpexia  of  the  French  autliura).  Tlie  former  hati  1>eeti  advocaUd 
by  Keppter,  who  regards  a  movuble  kidney  aa  a  continual  mdiiacn  to  lift; 
but  it  is  a  iienous  operation,  and  of  the  30  cases  rvconled  between  1670 
urn]  18X7,  9  W(.'re  fatal.  The  Hrsl  nrconled  extirpation  of  a  moTsbk 
kidney  was  porformed  by  Gilinorc  of  Mobile,  AI.,  in  IK70.  Of  l^ 
fatal  c<L:te«  one  is  iuteruitting,  iis  the  excised  gland  proved  to  W  tint  oolv 
kidney  paiaesse^l  by  the  patient,  who  in  consequence  died  of  lU'aeaia  on 
Lbe  eleventh  day  (I'olk).     This  operation  is  now  practically  discarded. 

The  ojicration  of  nephrorrhaphy — suture  of  the  inoMible  kidney  to 
the  abdominal  wall — Wjis  introduced  by  Hahn  in  1881,  but  his  methed 
has  been  much  mu<lilied  by  later  openttors.  It  waH  firitt  practiwd  in 
this  country  by  Dr.  Newman  (I1-),  ami  is  a  much  ^fer  operation  tbu 
nephrectomy,  the  statistirs  of  1000  operations  shewing  a  niorlAJily  of 
1-8  per  cent.  These  statistics  justify  the  term  "simple  iind  safe,"  whld) 
Mr.  Clement  Lucas  has  applied  to  the  operation. 

The  different  methods  of  nephrorrhaphy  have  been  ox|henmcnti]ly 
invf^tigat-ed  by  \-m\  der  Lee  and  Tinorai.  Tlie  operatioit  is  u«ii4]1,t 
performed  by  the  lurab:ir  inci«i(m.  The  objects  of  the  operation  are  to 
niphu'e  the  kidtiu^  in  its  proper  beil — nrilher  ton  high  lesi  ii  be  poifafd 
di»\vii  by  the  liver,  nor  too  low  lest  it  shoulil  be  piiinfnlly  presfed  upon 
by  the  corset,— to  fix  the  kidney  and  its  cap&ule  to  tliealNloniinnI  wad,  ta* 
attach  the  kidney  to  its  capstde,  and  to  reduce  the  size  of  the  cavity  in 
wliieh  the  kidney  moves.  The  method  of  fixation  need  not  be  ben 
ditxcribed  ;  its  ubjec'l  is  atuiined  by  simple  liutnre,  or  by  |>artial  decApnib- 
tlon  and  the  promotion  of  adhesion  of  the  sepamtod  flii|i)i  of  cainnle  to 
the  abdominal  wiiII.  The  best  sutures  Eire  of  kangaroo  tendon  :  tfaejr 
must  be  strong,  as  Dr.  Newman  has  found  that  tliose  which  traverse  the 
kidney  substance  are  very  rapidly  destroyed  Two  to  fu«r  stitches  an 
usually  cuough,  the  sutures  being  inserted  as  widely  apart  ns  possiblr  ia 
the  gland  (Treves). 

In  all  cases  the  patient  mtut  bo  kept  recumbent  for  about  dx  wceki 
after  the  healing  of  the  wound,  aK^^Uuniiig  from  active  cxcrcino  for  aX 
legist  three  monthR  longer,  and  shouhl  wear  an  alKlomimil  Im^U  for  mmm 
timo  iifterwiinis.  The  re-sults  of  the  upenUion  as  given  by  dtfTcmit 
authors  show  that  G5  per  cent  were  completely  suoeesdful,  15  per  ceat 
were  partially  successful,  and  iO  per  cent  were  failures. 


When  nepbrnptoflis  is  a  pari  of  a  general  ooiididon  of  visaeroptoeis 
it  miwl  bo  treated  accoitjingly  (Trevw  (14(*),  Db  Kenxij  (mjo  al»>  article 
"  VUceroptosis,"  VoL  III.  p.  881).  The  treatment  of  hy<Ironftphio«iK. 
when  complicated  bj'  mobility,  difters  in  littb  from  that  occurring  when 
the  glaiid  is  in  its  iiomud  site  (see  article  '"  Hydnxieplirosis,"  p,  G76). 
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OTHKR  DISEASES  OF  THE  KIDNEY 

B;  Hknkt  Moktiis. 

I.  ABXORMAtiTlBs  OF  THK  KiDXEV. — It  18  imporiAnt  from  the  clinical 
as  well  as  from  the  aiintomiud  point  of  view  to  realise  that  the  kidneys 
may  be  Bbnornml  in  Fafitioii,  or  iti  Forni,  or  in  Nuniber. 

1.  The  Abnopmalitles  of  Position,  or  Mlsplacoraents.  of  the  Kidney. 
— A  mieplaeed  kiilnev  is  often  somewhat  mieshiiiJi?!!  .  it  may  ;ilw.i  1* 
movable  as  well  as  minpl-Lceil.  Since  the  movable  kitlneye  are  described 
in  a  special  article  ("^'ophroptcsis,"  p.  633),  only  the  ctaea  in  which  the 
inispliiceni<>nt  is  pormiinent,  that  k  in  which  the  kitlney  is  fixwl  in  hh 
fcnormul    poeition,   are  described   here.       The    "simple"   niispUoemeiits 

either  corigenitji.1  or  acqnire<l. 

Tf'f  (leyfuirett  mUpIacf.ments  rcault  fram  patholopcal  enlargements  o( 
neighbouring  organs,  from  prewnrc  by  tumours,  and  from  tiglit-lHcitig. 
Enlargements  und  hydntid  cysta  of  the  liver  have  diKplured  the  rif^hi 
kidney  ilown  In  or  below  the  brim  of  the  p«dvis.  In  utlior  casea  the 
kidney  has  been  altered  in  direction  by  pre>wnre,  the  whole  organ 
becoming  turned  eu  ihnt  its  long  axis  is  in  the  antero-puaterier  diix-ctinu 
with  the  upjwr  end  projecting  forward  between  the  liver  and  the  eoloii.  Or 
the  kidney  may  he  dT.t[>lacpd  ilowtiwards  or  latiTftlly,  or  roUitod  »o  that 
its  hihim  looks  either  iipwai-dE,  outwards,  or  lUrectly  forwanU  or 
Iwekwanls. 

Thi  fowfoutal  misptaffrntnis  which  are  most  common  (after  the  horse- 
shoe kidney)  fire  those  in  which  the  kidney  occnpies  a  position  over  the 
«ien>-iliac  syin^horidrosis.  nr  in  front  of  the  promontory  of  the  sjicnim  or 
between  tbe  rectiim  Jind  bhidder,  or  by  the  side  of  the  ntenis,  or  just 
below  the  bifurcation  of  the  aorta,  or  in  the  fidse  polris  just  above  the 
outer  end  of  Poupart's  ligament.  The  suprurcnnl  is  occaaionally,  though 
by  no  meana  alwayt  miisplaced  along  with  the  kidney  ;  indeed,  it  is 
very  rarely  so  when  the  misplacement  is  into  the  false  or  true  pelvis.  In 
structure  the  misplace*]  kidney  is,  as  a  nde,  normal.  It  in  nnich  more 
frequt^nt  for  one  kidney  to  be  misplaced  than  for  i»oth.  and  the  left  is 
aomowhat  more  frequently  at  fsult  than  the  right.  When  the  left 
kKlney  occupies  the  con-e.-^ponding  iliac  fo.s3»  there  in  genemlly  no 
sigmoid  Hexiire  in  the  left  fo.'^sa,  but  the  colon  rroaaeA  the  middle  line 
and  the  rectum  conimenceK  on  the  right  Hide  of  the  sacrum.  Malforma- 
liona  of  one  or  other  of  the  genital  organs  are  often  associated  with 
misplaced  or  inalformed  kidneys. 

The  acquired,  like  the  congenital  niiHplaeoil  kidney,  ha*  often  been 
mistaken  for  an  idnlominat  tumour.  It  hiLn  also  been  known  to  obstruct 
or  othcnvise  complicate  lalionr,  aiul  when  in  the  neighbourhood  of  the 
Qtenu  and  in  contact  with  the  ovary  to  give  rise  to  sevcio  sutforing  at 
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the  ineiiHtnial  |>eriocl.  Whoti  necujjyitig  a  iM>aiiioii  wiihin  the  true  pdni 
tlio  misivliiceil  kidney  iiiny  be  detocLed  accidentally  bj  vnguul  i*  r«Ul 
exumimition,  mid  iho  diit^ua-^iK  of  tbe  true  condition  becomw  difficult  if, 
as  bjippciiii  both  in  acr^nirod  and  congenital  instAactrs.  the  misplftoed  ofpui 
has  not  tho  iiornitil  outline  of  the  kidney.  In  these  circumstAneMMtiNi 
siilTeriiig  and  other  grave  syniptomi)  have  beeii  present,  and  have  ltd  to 
fatAl  disasters  in  pntctice. 

The  dLignottis  will  xfAX,  chiefly  on  che  unchanging  hxtJC,  on  the  t«itnn, 
form,  and  elasticity  of  the  nmplacod  body,  und  in  the  want  of  the  normal 
fiUnefw.  resislJtnee,  and  Uidl  note  on  peixussioii  in  one  or  the  other  Wn 
Preisiiri>  on  tliFi  rmiHs  may  idvo  rise  to  the  peculiar  diKa^reoahle,  ddJj. 
fiiiiit  KuiiKatiuii  u'ilhi>ut  m:tual  ]NUn,  which  >»  »onietimc«  experitncvd  whn 
pressure  or  compression  of  the  kidney  is  made,  and  trhich  in  soro«  pRmw 
is  as  chnmereristio  as  when  pressure  is  made  on  the.  ifttticlc. 

2.  The  Abnormalities  of  Form,  or  Uairormations  of  the  Kidney.— 
The  kidney  bocumus  {jnsitly  chan^^d  in  dutline  :u»d  dimeiwioii*  by  vmrium 
diseaeee,  such  ax  che  several  kiml^  of  nephi-ecta&i&,  polycystic  and  otte 
cystic  enlargements,  new  growths^  tuberculoaii,  and  atrofkhy  froD 
[kephritia.  The^e  arc  described  under  their  respective  hendbiKs.  H«n 
we  are  concerned  only  with  coiigunital  muUitmiation  i»f  the  kidnejr. 
Besides  varying  greatly  in  size  tlie  kidney  nuiy  be  congenitally  midfonnod 
either  with  or  without  fiuion  with  its  fellow.  The  conimoneitt  o(  all 
the  variations  from  the  nomwl  mzc  or  Kha)>t:  is  the  w^called  congenitol 
atrophy.  In  these  c-tuses  the  kidney  may  bo  lobutatod  as  well  u  iuO. 
but  ahvays  possesses  an  amount  of  seci-eting  structure  weighing  Iron 
threc-f|unrtorK  of  an  ounce  or  less  to  one  ounce  and  a  half,  or  a  liuU 
more. 

The  }iialformniiou$  of  a  tduifie  kidneit  I'estdt  in  an  organ  of  hour-^U* 
shape,  or  prismatic,  or  discoidal,  or  very  deeply  lobulate<i,  or  trilofmtc,  w 
almost  divided  by  a  deep  transverse  tiiwure ;  alnn  there  may  He  nunj 
di-[«LrlurL-:«  fnnn  the  normal  aa  regards  the  situation  of  iho  hiliim  and  tlw 
relations  of  the  body  of  the  kidney  to  the  ureter  and  renal  veeaels. 

The  fiutifuniut/wii.'i  from  fusion  uf  Ihf  Ura  lidnrtn  are  very  varied ;  tin 
beat  known  and  ma^t  freijnent  by  fnr  \s  the  horse-)ih«io  kidney.  Ftuino 
is  alwa^'s  accompanied  by  some  displacumunl,  titc  renal  maas  beta; 
generally  situated  at  a  lower  level  and  nearer  the  middle  lino  than  tlt» 
norma)  poKicion. 

:i.  The  Abnormalities  of  Number. — A.  '.'«««  in  wdiVA  llurrr  it  mUtivm 
Sr.iJil  Mii.i^.  These  ar'.-  nf  three  viLrietics  :  («)  A  symrnelriciil  kidnry  in 
which  there  is  Jin  eiitim  .tiincnee  of  one  kidney,  the  other  being  [irescnt  nr 
normal ;  (i)  Solitary  kiilni^y  iu  which  there  is  ftUfion  of  the  two  kidneys; 
(c)  Imperfect  or  rudimentary  development  of  one  kidney  iu  which  the  osJ/ 
representation  of  a  second  kidney  is  a  mere  mass  of  connective  tiasue, 
jM^rhapfi  i»f  the  size  of  a  horse-chestnut,  a  horse-bean,  or  leas,  or  a  cjin  or 
coiijreries  of  niinutfl  vRsiHos,  with  traces  of  renal  tubular  tissue  at  the 
upper  end  of  the  ureter;  (</}  In  the  fctu.s  both  kidnej'^ii  have  nmnv  timit* 
been  found  to  be  entirely  i«liseut.    In  a  large  majority  of  cases  in  wbn:li  oat 


kidney  is  entirety  absent  or  of  the  most  nidimentary  cbamcter  tho  ui'oler  i& 
Absent  also,  but  when  an  iitropbied  kidney  is  ]}r«sent  the  vrhol«  of  the 
lirot4-T  is  as  u  rule  present.  Where  no  vestige  of  cmulgcnt  vessels  or 
tlTeter  exists  it  is  certiiin  that  no  Icidney  existed  cither  ;  luid  even  though 
emulgent  vessels  and  ureter  are  not  wanting,  the  congonitnl  aljsence  of 
the  kidney  may  be  inferre^I  if  nothiuf;  in  the  fomi  of  a  IittU>  nwiss  of 
connective  tiesuc,  cyst,  or  congeries  of  vesicles  is  to  F.«  found  in  the  {"enal 
rugion. 

Fused  kidneys  tjike  on  numy  different  shapeR  besides  the  horse-shoe 
slui)H< ;  tht^y  are  ^enendly  Mtuattxl  on  one  or  the  cither  side  nf  the  lower 
Itirabar  vertebrae  or  within  the  area  of  the  true  fjelvig ;  iht-ro  are  gn^it 
irr^ularities  as  to  their  Mood-vessels  and  tuvtcrs.  They  arc  liable  to  the 
same  alfection»  as  tho  normally  formed  organs ;  thus  renal  calcidi.  the 
iwvenil  forms  of  nephrecta&is,  LubercultuiiH,  anil  new  gruwths  may  each 
affect  one  part,  and  one  |>art  only,  of  the  united  or  eotnbiuod  organs. 
When  situate*!  within  the  ptrlvis  they  may  give  rise  to  the  same  gymptoms, 
tbo  same  diiticultiis  in  diiignosis,  and  tho  same  errors  of  treatment  as  the 
simdarly  mieplaced  i^ingle  kidney. 

R  Caus  in  whirh  thfre.  are  more  than  Two  Ki'ineft^. — Superuuniemry 
kidneys  are  very  rare,  and  have  been  found  usually  after  death,  but  in 
one  case  at  least  a  third  kidney  was  found  in  the  coutGe  of  an 
operation  (Wataon  Cheyne). 

REFKKE>*CE8 

1.  Bahth,  "Tfp>>cr  OprrAtinnm  nil  Hufi-infiinirT'-n,"  Atfh.  f.  l-tin.  Chir.,  Rerlin. 
1«M,  Ixxir.  368.-2.  Ckktse.  W,  W,  *'  A  C*se  (>r  Mwtfftl.U-  Tliiri  Kidii<;y,  i-ic^rf. 
189D.  i.  21I>,  ^It.  Denmh,  W.  .A.  "SaliUiry  or  i'nufi  KiUitey,  uitli  iVjiuri  uf  a 
Cmc."  y<tf  y'ori:  Mrd.  Jauru..  IftJt,  Ixxij;.  200. — 1.  FKEiNit.  w.  A.  "  Huf(-t«rii- 
XttKtv  :  mit  ScmcrkungE'ii  uhcr  (Ion  M«ch«Din»uii  (Ivr  Abwurtsvtaadcruujj  unci  der 
Vrnu^hiiieUuiiK  tier  Nii-ren,"  J?*t/r.  ;.  (MmrUk.  i*.  (tyniil..  Berlin.  1875,  it.  Pfi. — 
6.  r.iiw.  G.  M.  "MulfJ|>!i>  Kl-m1  Arteries, "'  Atiai.  Am.,  Jen*,  IPOrt,  \\i\.  2i)fl.— 
0.  IIiLL,  K.  C.  "On  ihe  Ktubryoiik  I>«v«lopm»t  of  a  Caw:  ot  Fue«<l  Ki(Iutj-»." 
Johns  Htijd'Hii  lios)i.  Unit..  Half.,  IJKW,  xvli,  lift.— 7.  KfljiTliiL  '*  fetudf  wur  li< 
drvrloj^lifnifnt  ilii  rein  iii>limentAii«d'a]ii««  W  ananialicsn'nal^Hobserv^Mit  I'liutitut 
PatliolDgi']ii4  '!«  Hrl^iiiturors  dna»  Ire  vingl  'Icniivrvv  aun^vH,"  Arth.  d.  w.  mM.  Jt 
ButMirejU,  I'arift.  ISKtt,  i.  172.— &.  Mlhiiiii,  K.  C.  "Unilnl<'rnl  K^-nal  Aiilasia  ;  Un- 
grniinfltrical  Kidney."  Jtmrn-.  A'iaf.  nnd  I'htmol.,  1898-98,  xxitiii.  400. —C.  Moitnih,  H. 
Sut-^Ml  I>i*at»r.>  of  the  Kulneii  nnd  f'rrirr,  T&Ol,  i.  18.— IV.  KkwmaS.  V.  Ual- 
ptittiwHa  ii/tiif  h'uliu-tt  (TliMifi,  1883]aii<l  otlirr  w<irli*. — 11.  Rhiiinmin,  B.  ".Srilit»ry 
Ridn«y,"  '.Vft.  Tiuirt,  N.Y'.,  1904,  xx»ii.  29'i.~\'2.  Idrm.  "  Un«Tiiiin.aric(iI  Kidiuv,  ' 
St.  Paul  Mt^.  J(mrn.,&t.  Puiil,  Minu.,  1904.  vi,  ii99.— 13.  WwirxEY.  ■*MAUV.nu*- 
tidliH  or  the  Kiiliii^yii,"  Jourt\.  fiiuit.  jlril,  ^'«^.  11>D0.  iv.  17.— 11.  WlfiLKSn'Dr.Tll,  J, 
"Uorw-slioc  Kidnoj,"  tiverjtoot  Mtii.-Vltir.  Jauru.,  1903,  sxilj.  399. 


11.  CLiNirAl.  Examination  of  tiiv.  Kii>nky.  —  In  evei-y  case  of 
)ui8|)ected  renal  (lipase  auswei's  must  be  obtained  to  three  questions : 
(I)  la  the  kidney  really  affected?  (2)  Is  one  only,  or  arc  both,  affoclod  I 
(3)  If  one  only,  whleh  kidnt-y  is  itt  fault  ? 

Inspection.  —  The  from  of  the  abdomen  and  the  loin  should  be 
uncovered  to  the  skin.     If  the  kidney  is  normrd  in  size,  in  situation,  and 


ill  tixity  no  evidence  of  iu  existence  is  iiiTorded  by  inspection.  If  od  tlic 
other  hand  it  is  "  tloating,"  or  enlarged  by  calculus,  iuberculoeis  nfw 
grtiwth,  or  any  variety  of  nophroctasis,  it  may  he  i-eftdily  rcveRlcd  to  the 
oye  of  an  experienced  observer.  A  floating  kidney  is  often  noticed  in 
a  thin  person  iying  immudiately  lieneath  the  anterior  pahete*.  Jis 
enhu^e<l  kidney  mixy  efface  Che  natural  hollow  of  the  loin,  and  if  nf 
Urge  av/.e  it  will  even  bulge  the  abdnminnl  witll  lnt<orally  or  in  front. 

Palpation. — Tho  jintient  Bhniild  lie  on  bis  back  with  the  iihoiililm 
slightly  raiRed  on  a  Una  pillow,  and  the  spine  at  rest,  not  arched  u 
patients  arc  eo  Hpt  to  make  it  tu  soon  .-u  the  examiner  attempts  to  f» 
his  hand  l>ebiml  tho  patient's  loin.  The  lower  limbs  may  be  lying  str^gbt 
or  with  tbc!  kruuuf  ii  little  Wnt,  luid  tht>  [uitient  hhould  brt-uthi.-  naturally, 
Tlie  uxiuiiiner  then  places  the  lijigers  of  one  hami  on  the  loin  ami  the  Uxt 
rib,  the  finders  of  the  other  hand  in  front  just  below  the  thoracic  dm 
He  should  be  on  the  same  side  of  tbe  pHtient  as  the  kidney  be  is  exaraim 
and  should  kneel  oi-  sil  so  hm  lu  have  tbe  lowermost  foreann  juat  a 
tbe  level  of  the  inoltrcss.  With  the  fingers  behind,  tbe  loin  sluiulO  '•« 
gently  but  timily  presided  forward  and  so  sustained ;  the  fingers  in  fniitl 
should  gently  but  firmly  depress  tho  abdominal  purietes  upwanlo,  back- 
ward*, and  outwards  iramediatoly  below  the  margin  of  the  oorrespoiuUnfC 
side  of  tbe  chest.  The  kiiiney  if  enlarged  or  disiilaced  will  now  be 
Ijetweon  thft  two  hands ;  and  evwi  if  not  enhirged  the  lower  third  or 
of  the  or^an  will  in  some  pei'sons  he  detected  during  natural  rc«piniti 
Tlie  pacieiit  should  next  be  dii-ected  to  take  a  long  deoji  innpiraiion,  anil 
then  sudderdy,  hut  without  muscular  effort  let  his  chest  recoil :  in  other 
wonls,  he  should  make  a  bjng-drawn  slgb.  Tlie  hand  Whind  still 
Tnaintains  f<>r»'ani  prcssuni  nn  the  loin,  ami  the  hand  in  fi-unt  ■luiokll' 
fol1uw«  the  receding  alxlominnl  wall  a^  it  becomes  reUxed  and  ainla  in 
the  expirntor)*  recoil.  By  ihi«  method  the  kidney  may  be  uixed 
between  the  fingoni  of  tbu  two  hands  before  it  can  nigain  the  position 
<iRcn])ieis  in  tjuiet  re^|iii-atii)n.  This  uielhtHl  is  made  mure  effoctnal 
the  patient  takes  a  second  or  third  similar  sigh  while  the  rxamittff 
maintains  throughout,  and  increases  after  the  Krsl  and  sei-oud  $igb  tht 
deep  pree-sure  before  and  behind.  By  alternately  growing  biuxler  with 
the  fingers,  first  of  one  band  and  iht-n  of  tJie  nlher,  whilr  tbe  other 
tinjn^i's  arc  ki:pt  atill,  the  niavenient  known  as  "  ballottemeut "  is  olitniiteit 

Percussion  is  only  of  in){K>rUuice  in  ilLtgnooing  enlargementa  of  ths 
kidney  from  enlargements  of  uther  organs  or  tumours  unconnected  with 
the  kidney  {soe  section  "  Diagnosis  of  Renal  from  other  Tumours,"  p.  "25). 

The  :'-Ray5  have  now  been  brought  to  a  pitch  of  accuracy — so  far  •> 
tbe  restdtfl  they  yield  in  the  bands  of  expert**  — thut  «dcidi  cim  be  diag- 
nosed witli  the  greatest  acciu-acy  if  care  be  taken  to  repeat  the  expoeure 
of  the  patient  to  the  rays  in  all  cases  in  which  uncertain  or  doulitinl 
shadows  are  shewn  and  require  to  be  cherke^l  (tvi/.  Vol.  1.  p.  iS\). 

The  Phon endoscope,  exi-ept  in  the  hands  of  it«  inventor  (Biatid 
lias  not  yielded  hflpful  re»idts. 

The  Freezing  Test  or  Cryoscopy  ((»/«  p.  535). 
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The  PhlOPidzln  Test  consuite  in  the  pi-otluciion  of  artificial  glycosuria 
bj  the  adnunisiration  of  phlondzin.  Normally  sugar  Appears  in  the 
nrine  within  half-jui-hiiur  after  the  mibcntaneniis  injection  of  the  rlnig. 
If  the  functioniil  activity  of  thi-  kiilripys  (or  of  the  only  Idfliiey  M-ith  u 
patent  ureter)  is  impiiirwl,  the  ajipejuance  of  the  siigiir  in  thw  mine  !«• 
delayed. 

The  Colour  Tests. — Many  mibetanccs  have  been  uaed  to  test  the 
jjermwihility  or  excreUiry  aijxicity  of  the  kidneys,  l>nt  mwt  of  them 
riHjtiiru  a  very  tuireful,  ami  ntnue  a  veiy  pnilongwl  analysis  nf  the  urine. 
Methylene  blue  and  indigo-carmine  are,  however,  free  frrmi  this  dis- 
advant«ge.  The  results  are  obvione  to  the  eye.  The  method  of  apply- 
ing these  colour  tests  in  ex  follows: — 

(I)  Empty  the  bladder  of  the  |wtient;  {'2)  Inject  a  (tteriliaed  solu- 
tion of  the  colouring  -  agent  into  the  buttock  or  thigh;  (3)  Got  the 
patient  to  pass  water  sewn  aft«r  the  injection  and  every  half-hour  or 
hour  subseqaontly  for  some  hmu^ 

Id  the  cAse  of  methylene  bine  1  cc.  of  &  5  per  eent  solution  ought  to 
cnu-'ie  the  blue  to  appear  ntitrkedly  in  the  urine  within  an  hour,  and  it 
should  increjise  for  savenii  liourK. 

In  using  indigo-carraine  20  c.c.  of  a  0'4  per  cent  of  the  dye  are  injected, 
and  in  lees  than  a  (piai-ter  of  an  hour  the  dye  appears  in  the  urine,  if  the 
functional  jkiwbp  of  the  organ  ur  nrgans  is  gooil  ;  the  longer  its  appear- 
ance is  delayed  tlio  Iom  g<ind  the  excreting  power  of  the  kidnuyB  nr 
kidney. 

Segreg-ators  or  Separators,  and  the  Ureterocystoscopes. — Happily 
it  is  only  in  a  very  smiill  pn>tKirli.*n  of  cases  in  which  the  organ  specially 
ad'ouUul  (when  both  an>  not]  oannnt  be  asrertfiinwl  by  variou.>i  symptoms, 
and  the  mi'thods  uf  clinical  exaniiuation  jnst  doscrilted.  In  those  in 
which  it  Cannot  be  so  determined  resort  may  be  had  to  methods  by 
means  of  the  instrumenU  now  named.  After  many  years  of  experiments 
and  trials  and  nxHlificationr)  the^Ki  mclht.>d!)  still  remain  uncertain  jind 
unsiiti^fuctorv.  The  instnimen1«  ought  ecrtainly  to  l>e  employed  only 
by  the  few  specially  practised  in  their  mm,  not  by  the  general  physician 
ur  practitioner.  Even  in  the  hands  of  the  most  ackuowIe<lged  exfierts 
they  have  led  to  errors  of  diagnosis  and  treatment  which  would  be 
deemed  ludicrous  if  they  were  not  so  .'serious.  They  are  too  fraught  with 
many  risks  and  dangers.  Hut  it  would  be  quite  out  «if  phicr  Ut  dpBcribe  the 
t«chniquo  of  the  methods  themselves,  and  of  the  preeaniions  wnth  which 
their  omplojrment  ought  to  be  safeguanled,  in  a  work  on  "  Medicine." 
The  reader  munt  refer  to  treatises  on  Kena)  Surgery  for  fiu-iher  deta.ils. 
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in.  ASEL'UYBMS  OF  THE  RkNAL  ArteRY  or  its  linitirhes  are  ai 
the  riirest  of  nil  :irieiiryHin8.      They  are  either  Lraitmattc  or  span 
either  faUo  or  tniu. 

Trui-  Aiifiny^ii  uv  those  the  wolU  of  which  mre  formed  of  fom« 
all  of  the  arterial  eotits.  Th(;y  »re  cominonly  small,  )>ctng  tunally 
larger  than  »  Imricot-bciui  or  a  hiiztil-iitit,  although  in  one  case  a  Bacdl 
aneurysm  attaiiietl  the  size  of  ati  aiiple.  Tlu-y  occur  as  iho  reBult 
injury,  and  when  spontaneous  as  the  reetilt  of  de^neration  of  the 
of  the  vessel  from  disease,  or  in  association  with  infective  cndoc 
They  have  been  met  with  aliout  cc|tmtly  in  males  ami  females,  and  gc 
ally  iti  perBoit8  o^'or  forty  yeai's  of  iige.  All*.  Hiimiird,  fauwover, 
reported  two  cases  of  spontant^uun  aneurysm  in  children — one  in  a  boj 
Aged  tiine  years,  a  cured  and  calcified  aneiirv'sm  of  the  ri^'ht  rtiOAl  txwrj: 
and  one  in  a  little  ^irl  in  whom  an  aneurysm  which  nipttured  wu 
associated  with  infective  endncJuditiH.  As  long  as  it  nsniwins  tmnipti 
a  sacciform  aniMiry.sni  ^ivuts  ritte  to  no  s^inittoniR,  and  produces  no  iliM 
changes  in  the  kidney  or  neighlmuring  parts;  although  when  sit 
within  the  renal  caiMule  the  little  tumour  may  press  aside  and  tuure 
lesH  llntlen  Hume  of  tlin  renal  tultnlivK  but  without  actually  destroying 
Ihein,  or  may  nven  ae»iat  in  causing  a  certain  amount  of  atrophj  of  the 
kidney.  Uiiptm-e  of  a  Baccifonn  aneurvfini  into  the  renal  pelvi»  hat' 
proverl  fatal  from  profuse  haenwrrhage — the  >iltyxi  and  blood-clot  panniK 
into  the  bladder  has  flowed  :iway  through  the  urethra. 

*     Fahe.  AnrNrtfim  occurw  (it)  (nmi  the  giving  way  of  a  true  aneuryEin; 
or  {b)  from  the  yielding  of  a  Uimndnis  which  teuijioranly  clustd  n 
tnrod  artery :  or  (c)  by  the  immediate    cutjjouring    of    blood    from 
niptured  artery.     Its  walls  are  formed   by  the  renal  pnrencbjma,  or 
fibroiw   capsule   of   the    kidney,    or  the  renal  |>clvis,    or.   if   the   bl' 
extendi  lieyond  the  limits  of  the  kidney,  by  the  matting  together  of 
surrounding    tissues    or    neighbouiing   orgims.      Tlie   aneury.'tm    may 
completely  outside  the  kidney  and  completely  or  ^Janiaily  envelop 
Traumatic  aneurysms  of  the  renal  artery  and  it«  braiicheft  occur  m 
more  frequently  in  males  than  in  females,  and  in  the  active  periods  of 

A  false  aneniysm  nuiy  go  on  slowly  increjising  for  several  year*, 
gives  riise  to  a  lumour  of  givjit  rliniod  iraport;ince,  sometimes  of  laige 
size,  puzzling  to  dl'ignose,  dangeroiu  to  treat,  and  hitherto  invM-iAhly 
ffltid  if  not  oj>enLted  upon. 

Etiology. — Of   20  cHHcs  which   I  cr>llucu.'d  and  Riialysed,    14   wer* 
traniuiLtie,  10  siJoiitancouK,  and  2  iniela&sed.      Of  the   14  traumatic  ra^^rs 

3  were  sacciform  when  found  after  dtutth,  10  were  f/dso,  and  1  doubtt'iil 
Of  12  false  aneiiri'sms,  •*»  were  the  immediate  result  of  a  niptured  vc.?w*l. 

4  of  the  rupture  of  a  sjiccifonn  aneury«m,  1  of  the  rapture  of  a  tnUUu 


uieun-am  of  the  trunk  of  the  rentil  artery,  and  I  of  the  yielding  after 
a  time  of  a  thromhiu  in  a  niptiired  vessel ;  iu  1  the  nature  was 
iiriilut'»nnine4]. 

Pathological  Consequences, —When  a  false  .-nienrysiii  in  funned — 
whether  ;»s  the  direct  i-esult  of  injury,  vr  loss  directly  Ny  the  givinj^  way 
of  H  traumatic  or  gpontaneoua  sacciform  anoiirj'Hm,  or  the  yielding  of 
H  thronihita,  miitttTti  not — sertou?  damage  is  'MTi:)iight.  upon  tliu  kidney, 
and  (liitpbicement  and  pressure  changes  nm  causfd  to  surrounditi{;  \Mrla 
juid  organs.  A^^90|-]JtioJ^  of  tho  iiarciithyiim  and  diste»i»ion  of  the 
calyces  are  the  i-eault  of  a  very  large  haemfitoni-|jhrosii« :  or  the  hlood 
ma}"  he  oH'u«od  beneath  the  rcnnl  t-apsiile  between  it  and  the  parcnchjina, 
which  itself  niiky  eitticr  he  little  dHma^txl  or  bowmv  entirely  diiiiii- 
CAgi'ittfy) :  or  the  bloorl  may  bo  cxtruvotuiteil  jxirtly  withiit  the  i-«nid  capsule 
and  partly  into  the  perinephric  lioBiie :  or  it  nuiy  be  entii-ely  outride  the 
renal  capsule.  AVTieu  the  blood  is  pitrtly  vrithin  and  partly  outside  the 
renal  capsidc  the  kidney  tissue  may  become  completely  or  partijdly 
ab^irlted,  or  may  be  spread  out  in  the  wall  of  the  false  sac  as  it  v!as  in  a 
ca«e  of  my  own  in  which  the  kidney  had  almost  completely  and  the 
adrenal  had  completely  disappeared. 

Symptoms. — Tumour  and  haematuria  arc  sooner  or  later  the  onhnary 
aymploins  of  a  f.dsu  iuteurysm  uo  matttir  how  formexl,  whether  directly 
from  injury  or  hiter  by  the  giving  way  nf  a  eaccifonu  aneurysm. 

Tuiiwiit: — A  swelling  wa«  found  in  I  7  out  o(  2*2  cases.  It  was  fixetl 
and  not  movable  on  iFispiralioii,  nor,  as  a  rule,  by  bi-mamuil  pre&sure. 
The  size  varietl  from  that  of  a  double  fist  Co  that  of  a  tumour  filling  half 
the  a)xl(>n]en,  reaching  from  ili;ic  f(>H.«i  to  the  dome  of  the  diaphnigm, 
forcing  the  loin  buckwiirds  and  outwiinK  and  the  abduiuimd  pHrictes 
forward.  The  date  of  the  first  appearance  and  the  rate  of  the  growth 
of  the  swelling  vary  according  to  the  <legree  of  resistance  of  the  tissues 
and  the  firmnoss  of  tho  cot^iilnm  which  for  a  time  closes  the  rent,  in  the 
vessel  or  (in  cases  of  rupture  of  a  sacciform  anctiryHra)  in  the  aneurysmal 
sac.  In  some  wusew  the  tumour  was  never  noticed  till  some  years 
after  the  injury.  In  one  ca-se  the  tumour  was  only  tietecteii  a  few  hour* 
before  death,  and  that  on  the  tenth  day  aft«r  the  injury.  In  other  eases 
the  swelling  luu  followed  an  injur}'  at  once,  or  within  a  few  days. 

Pain  iinif  IrTniernr.-e^  nro  noi  marked  features,  as  ii  rule,  though  in  a 
fi!w  instances  jutin  has  been  intense. 

Pitl.^iti'/n. — This  symptom,  so  characteristic  of  most  other  aneurysms, 
is  remarkable  by  it*  absence  in  most  of  the  recorded  awes.  In  one  it 
was  prt'sent  and  led  to  a  correct  duignosis ;  in  only  2  other  cases  out 
of  21  wiis  it  even  suspected,  and  in  neither  uf  them  coiiUl  it  be  |M>sitively 
made  nut  just  before  or  during  the  operation.  Ausctittatioit  affords  no 
assistance. 

Ihmiwturiv  is  very  common  and  the  next  most  important  sign  to 
tumour.  Indeed  it  miiy  be  the  miisl  imporlanr  »ifni.  mid  may  pos-sibly 
be  fatal  before  any  tumour  fornifi.  It  is  most  rreipiently  the  earliest 
symptom,  and  may  precede  a  tumour  by  many  months  or  even  a  year  nr 
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two.  In  CrAuniaiic  cams  the  pen'-xl  after  the  injur)'  at  which  it  fircc 
wcurs  in  very  viiriable,  and  even  when  commencing  imnier)iat«)y  .-iftrr  tbe 
injury  it  may  cease  nfter  a  day  or  two,  mid  tlieii  recur,  in  an  'inltr- 
mittent  manner,  after  some  months;  or,  on  the  other  hand,  it  xoay  be 
oontiniioua  for  months  and  even  up  to  the  end  of  life. 

General  symptoms  ai-e  such  as  woultl  b«  expected  from  loes  oE  blood 
,\m\  from  the  presBure  eft'ects  of  the  tumour. 

Diafirnosls.-— No  Kyinpt.om»  ure  known  to  he  caiue<l  hy  a  small  nnd- 
fonii  aiieiirvi^nii,  lienco  tho  question  of  diagnottts  dofts  not  arise.  It  is 
possible  that  a  ^mall  nneuiysm  of  a  branch  of  a  renal  artery  uniiun  Ui« 
liiluni  or  calyx  nmy  !tiinul:itc  a  renal  calculus,  juat  as  a  sn\a\\  mias  of 
tiiburclo,  a  cyst,  or  absctitui  has  at  timus  done.  The  tumour  of  a  falw 
aneurysm  has  been  mistaken  for  a  venal  or  adrenal  new  growth,  or  fori 
false  hydro-  or  haemato-nepbrosiB  due  to  ruptured  kidney  or  a  rupi 
vein  ;  for  hydrunephi-ouis.  and  in  Kidton's  case  for  extra-uterine 
nancy.  The  swelling  following  rupture  or  laccnilion  of  tl>e  kiduey  i 
generally  developed  very  rapidly  ;  is  attended  with  great  ]iain,  with  mort 
or  less  shock,  and  if  the  renal  pelvis  is  lacerated,  with  a  diminution  in  tbc 
quantity  of  urine  {viMsed  ;  later  on  the  urine  will  probably  contain  ptu. 
Suppuration  with  rigors,  and  bi^h  tempcratim;  will  almoist  ceitaii 
supervene  if  the  |mtiont  survive  for  nmtiy  days.  It  must  he  borne 
minil,  however,  that  perinephric  extni\'n8ationB  arc  sometimes  delayed  (t 
weeks  after  an  accident. 

A  simple  baematoma,  or  nephrectasis  containing  blood  (i.^.  a  ime 
haematonepbrosis)  due  to  a  iniptured  artery,  is  indistinguitihable  imm 
a  haematomii  or  hlood  nephroctasis  due  to  a  ruptured  vein  or  mpttind 
renal  jiarenchyma. 

A  malignant  new  growth  of  the  kidney  may  pulsate ;  hydronephrons 
18  more  elastic,  le^  heavy,  may  fluctuate  or  only  intermit,  and  it  leldom 
if  ever  attendwl  by  bacniiituriH, 

Prognosis.— Tbis  is  tiioet  unfavourable  in  false  aneurj-sm  :  all  the 
cases  hitherto  reported  which  have  not  been  trealwl  hy  nperntioii  ha' 
enderl  fauily.  Four  out  of  five  of  those  which  have  I>eeu  o|>erat«d  u 
have  recovered.  A  umall  sacciform  aneurysm  unless  it  niptures  does 
interfere  with  life,  and  hitherto  has  only  been  detected  at  autopsies.  The 
causes  of  death  in  the  other  cases  have  been  haemorrhage  from  rupture 
into  the  i-erinl  pelvis  ;  baemorrbago  into  the  peritoneal  cavity  ;  cxtravaM- 
tion  of  hlofid  l)ehin<l  the  peritoneum  :  peritonitis. 

Treatment — The  only  prosjicct  of  saving  the  life  of  •  a  patient  who 
has  a  fal.se  anaurvsm  is  by  nephrectomy  and  the  removal  of  the  wbol«  or 
the  greiiter  part  of  the  anenrysmal  contents,  after  first  securing  the  re 
vesHls  by  the  transperitoneal  route.     It  wonid  be  out  of  place  in 
work  to  give  the  details  of  the  operation,  but  no  surgeon  should 
tJike  the  opemtiou  without  first  making  himself  ac<)uatnted   with 
extreme  tlithculties  and  the  terrible  risks  which  .furmund  it,  and  which 
the  ex}M!rieiice  of  the  few  KUrgeons  who  have  operatetl  in  those 
eheirn  it  invariably  to  possess. 
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IV.  Pkrinkphiuc  Extravasations.— Air  w  occasionally  found  iii 
consklerable  (iiumtity  around  the  kidney  jiiter  injury  to  this  org:iii.  Tho 
aoiirce  of  the  air  csituuit  always  lie  fouml.  In  one  cast)  it  Appeared  W 
huvt;  giunC4l  ruhni&^Uiii  llimu^h  u  perineal  iticiHioii  miiite  on  sccaiiiit  of  a 
rupture  of  the  urethra,  wliicli  compIiciitiMl  a  fnti-iiinj  of  the  pelvis. 
Wounda  of  the  loin,  groin,  and  perineum,  whether  coiupiiaitcti  t^y  wouiida 
of  the  bowol  or  not,  mid  fnictur4;s  of  tho  lowyr  rihs  with  injury  to  the 
lun^,  nmy  be  the  cuiises  of  this  form  uf  extravaRatioii.  Uetropuritoiieal 
at)«ca»  opening  into  the  bowel  tnuy  give  rise  lo  it. 

Blood  mny  be  efl'uscd  uroimd  the  kidney  from  ruptured  artery,  veiu, 
orcapilI»iic4  as  a  result  of  violence.  The  clots  so  formed  nmy  ultimately 
breHk  down  imd  Wad  to  suppuration.  Fmctures  of  the  pelvis  or  lunibiir 
vertebrae,  rupture  of  a  muscle,  anci  the  bursting  of  an  aneurysm  of  the 
alxlominnl  aortiu  or  of  the  remd  iirt«ry,  have  lieon  causes  of  coiifiiJerable 
circunirecml  hfteniorrhage.  Tlie  kidney  nwy  he  pushed  forward  ao 
completely  hy  the  extnivaiMtcd  blood  as  to  presetit  a  prf)miTiencc 
Anteriorly  in  ihc  hy|>oehoi]dri(uii. 

The  symptoms  vnr}'  with  the  cause  and  extent  of  the  oxtnivasatJon. 
When  the  hln»ifl  is  confined  to  the  cellular  liasue  of  one  loin,  it  produces  a 
tumour,  sometimes  rliflicult  to  diagnose  from  a  distended  kidney.  If  the 
source  of  the  bleeding  be  a  superficial  laceration  of  the  kidney,  or  ji 
rupture  of  a  bnuich  of  a  lumljar  artery,  some  weeks  may  elapse  before 
tlie  elfiifiion  Is  suHicrieiit  to  give  riae  to  any  swelling  or  iucrfMiKed  dnlnestt 
in  tht*  loin,  and  no  sign  of  fainLnesx  is  nutii-iid  at  any  time ;  then,  after 
Bome  time  longer,  the  effused  blood  becomes  more  solid,  the  tumoui-  more 
irregidar.  and  by  liogroes,  perhai>i»,  it  is  absorbtMl.  (_>n  the  other  band, 
the  bloiKl-elol  may  diHintegrutv  ;  in  these  rlrruniiitanceR  the  sympLonis 
of  t^iippuration  will  ariue. 

Kecovery  may  take  place  after  very  extensive  traumatic  haemor- 
rhage ;  but  retropentoneal  haemorrhages  due  to  ruptured  anetirynm  mv 
almoNi  ccrULinly  fatal,  tlioiigh,  it  may  be,  but  tardily  so. 

If  the  haemorrhage  iiifreasc,  or  suppumtioti  occm-,  and  surgical  aid 
is  not  adVinlbd.  death  nuiy  follow  from  ijeritoiiitis,  due  to  tension  upon 
the  peritoneum  or  rupture  of  it ;  or  the  colon  may  be  penetrated   and 


faecoB  mid  ttaliu  enter  the  btood  tiunoiir  and  give  rise  to  deeompasidc 
septic  absorption,  and  death. 

Wlien  hiiemorrhage  is  due  to  ancurvsm,  little  or  nothing  in  i)i6  way 
of  treatment  will  avail,  except  an  operation  Jind  the  ligation  of  the  veMal 
on  which  the  anenrysra  is  situateti  in  the  ouw  of  the  roiial  artcrj'  or  ow 
of  its  hi-snches.  M^hen  iltim  to  injury,  the  trentment  niiiKt  be  IhispH  ii[ 
the  principles  stiitwl  in  lUnUtng  witli  injuries  to  the  kidney  {I!.  Moms^ 

Urine  in  cKtmvasated  into  the  loin  behind  the  poritoneum  hem 
rupture  of  ttie  kitlney  involving  the  calyces  or  renal  pelvis,  from  dir 
perietmting  wound  the  residt  of  oiwmtion  or  JU'citleiit,  or  as  « 
sequence  of  ulcoratitni  of  those  pcwtK.  Ulerrralion  nf  the  ureter. 
injury  or  the  pressure  of  a  culculiw  within  or  of  a  Luiuonr  on  the 
of  the  duct,  may  cause  urinary  extra vasiit ion  into  the  loin  or  ilisc 
The  inttammiition  of  th«  rullutiu*  tissue,  nutdting  from  urirmr)i'  in^ll 
may  run  uu  to  a^ujipurulion,  giving  rise  to  a  lumbtu*  or  iiij;uiiuU  al 
H&althy  urine  iilono  is  but  little  irritating ;  it  is  the  mixtuiv  of  IjIi 
ami  urino  which  tends  to  deconi[Kisition  and  auppiimtion.  If  the  (jii 
lity  of  urine  effused  W  small,  the  cellulitis,  stopping  nhortof  Rtif^irtiratioi^' 
may  bccoino  clii-ouic,  spread  t^jwards  the  iiiac  fossa,  and  caU8«  c<JDtr:»ct>OB 
of  tho  i]ii>-]»soii.s  muacle.  In  .some  instances  the  etfiised  urine  lircnma 
enaipsuled  within  a  thiok-walled  cy.st  of  inflamniator^-  origin,  vritb  the 
cavity  of  which  the  kidney  commuiucatei  at  the  point  of  ruptiuv  ur 
ulceration.  Sometimod  phoaphotes  accumulate  in  the  apace  oc-cupiifO  hy 
the  effused  Huid  to  such  an  extent  as  to  form  deposits  which  Mock  the 
drainage-tubps  used  in  ticntment  by  lumlttr  incision. 

The  extmvawiiinn  of  pus  into  the  |ierinephric  tissue  is  i-eferred  la 
imder  Perinephric  Alwcesa  {ri/le  p.  655). 

FafC(tI  extravasation  rctpiires  no  special  remark  in  an  article  on 
kidney. 

Tpeatment,^Vnien  Llie  diagnosis  is  luiceriain,  but  from  the  fulnea 
and  dulness  of  the  luin  there  is  reason  to  think  urintt  is  e«caping  tK'hiwl 
the  peritoneum,  lumbar  incision  and  dntinnge  are  needed.  Suppiiration 
must  lie  deiilt  with  by  mriy  fr*!R  incision.  If  the  ki<:lney  bo  greatly 
damaguf],  ne]ihE'ectomy  will  }»:  roipiisite. 

KEKKKBNCK 

Ulnnitis,  IlEy&V.  fntrrnatitmnl  Eacijfirrpardin  vj  Surprry,  voL  V.  p.  W8  ;  nt 
by  Ashliurst.  18M.  Also  Sutyicai  Diaauet  o/Kidnet/  and  I'rettr,  IftOI,  i.  35S  rl  < 
if.v,  for  ottwr  rflfercow*. 


V.  Prrinephhitir  AKn  PKBiNKPiinic   ABSCKS8. — Perliiephrttls  ii 
inHammation  of  the  cellular  and  adipose  tissues  surrounding  thr  kidney. 

It  may  occur  at  any  age,  having  licen  met  with  in  quite  young  t-liikliien ; 
it  appcju-s  in  ihree  forms — the  sclurosiing,  the  fjbro-fatty.  and  the 
phi  egnio  lions. 

The  sclerosing  variety  reaulti  in  the  formation  of  a  thick  wliito  finn 
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fibrous  cspsule,  wliich  ocotipiea  thu  eitc  of  Uic  cii-cumi-enol  fat  aiid  may 
also  extend  into  the  ncighboiiriiig  piirietos  in  ttii?  lumbar  region,  even  to 
tbe  skin.  TJiis  Bclei-osis  of  the  atlipo^e  tissuu  round  llie  kidney  leads  tu 
comprcasioH  of  the  vessels  and  >fiil^sci|aunt  atrophy ;  the  organ  having 
been  removed  in  «omc  cases  without  there  being  iitiy  necessity  to  ligature 
the  coiitmcted  vessels. 

The  Hbro'fiitty  varitjty  consists  in  the  over-develo[mient  of  the  noniiAl 
envelope  of  the  kidney  associated  with  a  certain  amount  of  induration, 
su  that  the  organ  may  be  concealed  in  lai-ge  masses  of  f;it  and  Hbrous 
tissue  which  may  even  penetnite  intfj  its  substttnte,  rt-tideritig  its  rwi>grii- 
tion  extremely  difficidt. 

The  phlegmonous  form,  which  constitutes  ]>enncphric  abscess,  Includes 
all  kinds  of  pus- formation  in  these  tissues.     It  is  rare  Ixifore  puberty. 

Eltoloijy. — l-'eiiiieplintis  is  most  commonly  secondary*  to  u  suppurative 
lesion  of  tbo  kidney.  It  may,  however,  arise  primiu-ily  in  the  eollulai- 
tisstie;  or  be  MTomlary  to  suppuration  in  some  nejgh1)ounng  organ  :  or 
be  propagated  from  some  distant  one,  such  ae  the  ovary.  Fallopian  tube, 
browl  lignment,  uterus,  or  caecum.  Perincphritin  occurs  more  often  in 
men  than  women  :  it  complicates  the  specific  I'evcra,  infective  diseases,  and 
puerperal  sepsta  It  occurs  aUo  after  exposure  to  cold,  :m<1  in  some  cases 
after  operations  on  the  lower  genitourinary  organs,  inde|»ndently  c»f  any 
affection  of  the  kidney.  Among  local  causes  are  contusions,  strains,  and 
wounds,  including  infection  from  an  unclosed  ureter  sfter  nephrectomy 
for  pyonephrosis.  The  greater  number  of  instances,  however,  are 
secondary  to  disease  iii  the  kidney. 

Arising  }yy  infection  fnmi  neighlKiuring  organs,  circumrenal  abscess 
may  be  secondary  to  biliary  or  intestinal  calculus,  perforation  of  the 
colon,  pneumonia,  empyema,  or  pidmonary  abscess ;  the  infecting  i-ini3 
being  cunvey&l  1ty  the  veins  or  lymphatics. 

Perinephric  Abscesses  are  :  (i.)  Priminj  extrarenal  abscesses,  or  those 
which  .'irc  independent  of  iiny  fii<tu]ous  opening  into,  or  other  disease  of 
the  kidney.  These  may  depend  upon  injuries,  chills,  etc.,  or  may  follow 
the  acute  cxanthems  ;  or  tbu  hImccss  may  have  extended  fmm  n  <lisiant 
part,  as  the  spine,  pelvis. 

(ii.)  Con»fattu-e  exiiareiial  abscesses;  in  which  inflammation  of  the 
kidney  has  spread  to  the  cellida-adi]>ose  tissue  (n)  by  contiguity,  but 
without  urinary  infiltration  ;  or  ('0  as  a  result  of  a  renal  fistulu  communi- 
cating with  the  surnjunding  cflluIo-adi[K»c  tissue.  This  form  is  uwially 
due  to  suppurative  pyelitis :  or  to  tuberculosis,  nincer,  hydatid  or  other 
form  of  cystic-  diitcase  ;  or  to  calculus  of  tlie  kidney. 

(iii.)  Coiiseoutive  to  disease  of  an  organ  other  than  the  kidney,  as  of 
the  lung,  ileum,  appendix,  colon,  testis,  liver,  gall  bladder,  or  one  of  the 
pelvic  organs. 
I  The  pus  is  situated  usually  behind  the  kidney  or  at  ime  or  other  e.\- 

'0  tmmtty  of  it.  In  the  luttt-r  varieties  it  lies  between  the  kidney  and  the 
'  diaphragm ;  or  between  the  kidney  and  the  colon,  with  a  tendency  to 
I     extend  towards  the  ihac  fossa.     In  most  instances  extension  takes  placo 


flo  that  all  ihese  sites  are  occupied  at  once,  aud  the  Uuiiting  wiJI  i» 
up  uf  the  iiviglil>uuniig  visccm  h>,'^1  initialed  toj;ether  utid  protected 
false  raembrHncs,  irhiEsl.  the  ciiclosi'tl  iirua  is  hmk^ii  up  iiiLo  dUti 
aiipptiriitiug  foci.  The  contents  niuy  be  thick  creamy  puR  or  a  li: 
seroiLS  or  glairy  tiiiid,  often  ^rith  a  feculent  odour:  and  in  the  midst 
lie  the  immedijtta  cause  of  the  aHticesri  in  the  form  of  c&lcali.  hjrd&iii 
or  int«stiii«l  matwrs.  The  ki<Incy  may  be  free  from  disenftc  or 
contain  suppurating  points,  not  necesearily  in  dii'ect  communieatioD 
the  abftces^,  hut  oftett  Rituated  immediately  hene&tb  the  capsule,  a 
sometimes  constituting  the  proxini&te  caose  of  the  abscess.  Suppan: 
□my  extend  to  the  liver,  spLecti,  or  pancreas,  and  the  imeittinp  may 
closely  adht^reiit  ;  Imt  the  [writonemn  is  rarely  involved  l)eynnd  if 
ailhcreni.  uml  Uiit'kunwl.  Tn  iintt  ra-se,  recntxKHl  by  Dr.  I'oupland.  tbf 
]ili:nni  anil  lun^  werO  Invaded  and  the  piiK  vra»  diKchargtMl  lhn>ugfa  a 
bronchua.  In  othei-s,  pyothoi-ax  has  resulted.  IJelow,  the  ab«oe»i  hu 
extended  to  the  [telvis  and  found  vent  through  one  of  the  various  iiatiml 
openings  or  into  one  of  the  peLvii;  viscura,  or  hiui  tunnelled  alung  the  ptou 
muscle.  Putituntirly  tt  may  upcii  superficially  in  the  loiu  throogh  iJm 
triangle  of  Petit. 

Symptoms. — Thc.'^e  vary  with  the  cause  and  acuteness  of  the  diaeaat. 
When  the  iiiilaminiiiiun  is  secondary  to  some  distant  dii«eaac,  such 
pelvic  citlUditia,  the  symptoms  of  the  primary  affection  may  diagiiise  th 
of  the  pen nrph litis.     Kxtetisive  sclerosis  gives  a  firmness  and  immobi 
to  the  circumrenal  tumour  which,  taken  in  conjunction  with  it«  positi 
and  relations,  arc  quite  characteristic. 

The  conutitutional  jmlivjttions  of  pus  in  the  circumrenal  conncctirf 
tissue  ate  the  same  as  those  excited  by  deep  seated  Mippuration  elsewhere. 
The  febrile  teni|>erature  iu  some  cases  runs  continuously  high  :  in  othert 
it  is  ititemiittcnt  and  suggMtivc  of  malaria  or  pyaemia.  Obstinate  eou 
sti]Mttion  is  almost  im'ariablc.  The  urine  may  be  quite  normal  if 
cause  of  tlie  disease  is  not  in  the  Ividney  itself. 

Of  the  Imid  Kyni]»lonis,  thnse  dn«  to  pri's«ure  are  more  mnrked  m 
perinephric  ahscess  than  in  perinephritis.  Pain,  deej^seated  ami  often 
paroxysmal,  ushers  in  the  di&ease ;  sometimes  dull  and  aching,  at  cibf  r 
times  darting,  it  courses  along  the  distribution  of  the  lum))ar  plexux. 
The  pain  \ii  graitly  intonsiHed  by  bi-miuiual  compression  of  Ihe  loins. 

The  affeetcd  «idu  will  iniiwii-t  a  sense  of  inoreaKed  resistatiot!  and 
weight  long  t>efoi-e  pus  has  formed  oi'  the  ab^icess  Js  large  enough  to  ahr.c 
the  contour  of  the  part  in  any  way.  The  skin  in  the  loin  is  often  vraxy 
and  ocderaatoiis.  Fluctuation  is  (refjucntly  very  remote,  owing  to  the 
Lhickrifss  of  the  pariotes  ;  luid  in  one  cose,  in  which  six  pinta  of  pus  werr 
pent  up,  no  tltictuation  cotdd  1>c  detected  on  account  of  the  great  thick 
ness  of  the  subcutaneous  Eat.  Oedema  of  the  foot  and  ankle  baa  prec«d«l 
for  many  weeks  every  other  sign  of  perinephric  abscess.  A  peculiar 
lameness,  due  to  the  Hexed  position  in  which  the  thigh  of  the  affected 
side  is  retained  in  order  to  relieve  tension,  is  often  an  e&rly  s}liipioilL 
Thera   is   usually  also  disturbance  of  the  digesti^'e  organs  inaaiieaUA 
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th  nauvea  iuid  vomiting,  and  cither  diaiTboen  or  con- 
stipation. 

Ill  ]ieri nephritis  Itofai-e  siippumtioii  haft  occurred  the  spinal  column  is 
(ircleniuiiirally  stifl".  imiJ  the  hoi\y  in  walking  is  inclined  to  the  affected 
side  ;  stoopin^E  i»  dinicult;  in  the  recumbent  jiosiure  the  patient  will  not 
extend  the  corre^iwndin^  thigh  beyond  160,  or  in  Htveri;  cases  130°; 
aud  there  \s  sometimes  piilii  in  the  l<neir^  TlifHu  ctmditiunK  lngi*th<>r 
cause  the  case  tu  nssemlilu  the  fiit-oiid  hUige  of  hip  disuusv,  usiKt-tuUy 
when  tlie  thigh  is  rotfltod  outvr.ird«,  so  that  the  heel  of  the  affected  si<ie 
during  standing  rests  on  the  florsum  <tt  the  opposite  f«iot.  In  simple 
|»eri nephritis  tlierv  is  no  tnmefaution  to  \ki  fu-lt  in  the  h>in,  na  in  [icH- 
■lephrie  ahscess.  Sometimoa  the  Kvmptonie  of  plonrisy  or  pneumonia  on 
the  atfected  side  are  simuhLted  and  the  |iatient  appenri  to  be  suifering 
from  disease  within  the  thorax  only.  Perinephritis  iind  |>eriron.'d 
ab8ce«s  nlmut  the  up|ier  jwlc  of  i  he  ki<hiey  niny  he  coniplicateil  by  pleui  itii.' 
friction,  p]eund  effusion,  empyeniii,  ex]>eetoration  of  piip,  and  dyspnotru. 
The  characters  of  the  i«is  vary,  being  in  some  cased  odonrleas,  in  others 
very  fetid. 

Pn>(fnosls."— In  a  few  enites  ]M!i*iiie]>hritis  ends  in  iTsolniior  before  the 
supimniting  sL-ign  hjis  been  rfaehed.  When  Mippui«tIon  occurs,  the 
prognosis  diipeiidK  chiitHy  nri  tvro  things,  the  caily  und  free  evacuation  of 
the  piia,  and  the  cause  oi  the  discjuic. 

When  the  ahscew  fs  iirimary,  that  is,  not  dependent  uiK>n  renal  or 
other  visceral  or  Rjiinsl  disease,  an  opening  into  it  is  iwjon  followed  by 
conviileK<'[!nce.  If  the  a))sces)  burnt  iTito  the  peritonDum,  rapidly  fstJil 
peritonitis  ensues. 

The  perdist«nc«  of  sinuses  and  the  cstablishmeut  of  lardaceouB  discaKc 
u«ivdlv  lend  ultimately  to  a  fatal  result. 

Diagnosis. — -The  affections  which  uiay  be  miBtaken  for  jierinephritis  or 
perinephritic  abscess  are  linnbiigo,  various  organic  discafii!i<;  <if  the  kidney, 
Bpinul  carie?,  nplenic  tumouni,  f;iecal  accumulations  in  the  eoh.n,  mnrbiis 
coxae,  1*30118  abscesa,  and  empyema  and  alwccps  <>f  the  lung. 

The  high  situation  of  the  pain;  the  toiiderneas  in  the  loin;  the  fact 
that  pnwive  llHxinii  is  painless  in  itself  ;  the  free,  psinless  mnViility  of  the 
hip-joint;  the  absenee  of  tcndenieiw  and  fnlnesA  over  the  npjjer  end  of 
the  femur  ;  the  ah«ence  of  pain  on  jMrcuasion  of  the  thigh,  and  thi;  »lightcr 
rijiidity  "f  the  jwlductore  and  rotators,  serve  lo  distinguish  perinephritis 
from  hi|)  itijie»iiij. 

Th«  symptoniK  of  iierinejihritis  are  very  chwely  allied  in  many  [loints 
to  those  which  ftccomtKuiy  apfiendieiLis ;  but  the  chantctoristie  fiatmo  of 
perinephritis  is  that  the  piiin,  tenderness,  and  swelling  are  first  oUerved 
and  most  pronouneed  in  ilic  iloo-costal  interspiro  behind;  whereas  in 
appendicitis  they  arii  uinst  fi-eipiently  in  the  iliac  foiwa  :ind  in  front. 

Treatment. — I'rimuiy  perinephritis  nuiy  soniel.imes  be  clicked  in  its 
carl}*  stapes  by  local  blood-letting,  by  means  of  leeches  or  the  cupping- 
glass,  by  hot  bfiths,  Jind  hot  emollient  fomentations  or  stupes. 

When  the  acuteiicas  of  the  symptoms  has  passed,  or  the  inflammation 
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is  of  the  sultacutti  vr  chronic  character,  Hisap{»eiLnince  of  the  inHuonuURj 
profliiuU  may  follow  Mistoritig,  or  hot  fiimentationft  applii^r]  over  •ant 
absnrlient  ointment  such  as  iodide  of  potassium  or  iodide  of  lead.  Thfl 
boweU  should  he  well  ujieneij  at  the  onset  by  a  brisk  putative,  and  kept 
acting  tiioilcratuly  by  ent.^t)ias  ur  mild  tux»tiros. 

Pain  must  be  tulifveil  liy  niorpliinu  given  in  siipiK>situry  or  by  Um 
month.  The  diet  should  he  milk,  liecf-teu,  or  something  L-i|unUy  luajit 
and  as  readily  digcatod. 

Ah  ftoon  as  piis  is  suspected,  it  aboiild  bo  Marched  for  at  ouoe  by  u 
CK])Ioratory  incision  in  tho  loin  ;  and  when  found  must  be  eraciuinl 
through  a  free  incision  in  this  region.  There  should  be  no  traitaag  for 
fluctuiition ;  the  increasing  fulness,  hardness,  and  tendenie^^,  and  porhapi 
the  commencing  rodncss  luiJ  oedema  of  the  skin,  arc  ample  sif}\*  to 
warrant  an  incision,  and  even  to  demand  it.  Trousseau,  among  oth«n, 
pointed  out  tliH  ilifRrnlty  of  detecting  fluctuation,  which,  he  says,  is  abiin: 
always  deep,  rci|uiring  great  ex|>erience  ti>  make  out ;  but  the  doughy 
feel  of  the  lumbar  region,  the  increase  of  the  fever  and  other  genend 
8j*mptoms,  and  perh.ip.H  the  oedema  of  the  .skin  in  the  loin,  are  indicntjoM 
for  a  iron  iuL-ision  wliich  the  Miirguuu  munL  not  butiitate  to  act  upon  mtli 
promjititude.  The  incision  may  be  vertical,  oblique,  or  tmrisrcn* ;  awl 
after  dividing  the  intcgumoat  and  muscles  with  the  knife,  the  Buppuratiog 
area  should  bo  cntcrtNl  by  the  finger.  The  abscess  cavity  aud  kidotv 
should  bo  Qxamined  with  ihe  finger  for  a  titone ;  sfaoold  a  rrnal  fiitnU 
exist,  it  must  he  hud  open,  ee.pccially  if  the  preceding  Bymptonts  inHicaU 
caleuloiis  pyelitis.  Any  loose  sloughs  of  cellular  tissue  should  bo  remwreil 
by  the  finger  or  drcHsing  fcrcepA.  The  abscess  should  be  washed  out 
with  a  solution  of  iodiitc  or  carbolic  acid,  and  n  drainage-tulw  should  be 
iiisertctl,  The  loin  shoidd  then  be  envelo{>cd  in  a  hirge  hot  fonu-ulation  ii 
cotton-wool  soaked  in  ctjual  rpmntities  of  water  and  carlfolic  acid  Mtlatioa 
(I-4G);  or,  if  there  is  rednasH  or  oedema,  equal  parts  of  lead  lotion  sod 
carbolic  acid  solution  (1-40).  Absokito  rest  in  bed  should  lie  enforced 
throughout  convalescence. 

Consecutive  ubscossea,  and  also  some  of  the  less  acnto  form*  of 
primary  uhsceas  which  do  not  soften  down  very  (|nickly,  must  not  be 
allowed  to  close  too  early.  Ou  the  contntry,  the  dniinaf;e-tnl>e8  sIkhiM 
he  retained  until,  by  the  granulating  process  in  tho  wound,  they  an 
forced  out  by  dugreos.  If  in  these  cases  the  wound  is  allowed  lo  close 
too  early,  inflaramuLion  recurs  and  pus  iu  formed  afrenh,  which  will  need 
a  second  incifiion  to  prevent  burrowing  far  and  wide.  WTien  a  (ixtulois 
opening  remains,  astringent  or  iodine  solutions  may  be  injected,  nr  the 
granulation*  should  Iw  freely  scmped  away.  If  these  means  fail  the 
callous  wall  of  the  liatula  should  bo  completely  excised  and  the  mw 
surfaces  brought  together  with  the  view  of  their  uniting  by  fint 
intention ;  but  a  fistula  may  peruist  in  spite  of  the  most  pcrwveritii; 
measures  employed  to  close  it.  A  lumbar  hernia  may  follow  the  incision 
for  the  eviicuatinn  of  an  abscess,  or  for  tho  examination  of  the  Iddiier, 
but  excessively  rarely  does  sn. 
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Wkilo  suppuration  oontinueo,  niitritiouft  foot),  tonicti,  ami  iMssibly  a 
mgulAtecl  alloiraiice  of  stimuUnts  slioulcl  be  ):iveii.  'Vhn  i-ecord  ot  caseti 
in  which  early  and  free  evacuation  of  piu  has  been  accom|v|Jshod  i;^  very 
fnvourahli;,  nearly  all  ending  in  recovery.  On  the  ol.lier  hunH,  peri- 
nepliric  abscess  left  Lu  iUetf  nhnnsl  alwuys  ciiiIh  fatally  :  uxi'e[>l  in  Lbe 
rare  iiiBtitiites  in  whieh  llm  matLur  finJa  vout  by  the  bowel,  bladder,  or 
bi-onchi,  or  o|>eoa  externally. 
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VI.  TiiArvATtr  NFPiTRiTifj. — Causes.^ Wound  or  contuaioa  «l  tlte 
ttubsLuice  of  the  kidney,  violent  niuscuUr  strain,  the  contusions  cuued  fay 
the  presence  of  a  calculus.  Wliea  blood  ba»  been  extra  vusated  into  the 
cavity  of  the  kidney,  and  the  urine  relaine*!  there  in  eoiiHwpiencf'  of 
impaction  t)f  a  hlofMl-clot  in  the  ureter,  pyelitis  and  py clone phri tin  nijiy 
ariw. 

Symptoms. — ttigor ;  ferer ;  pain.  The  pain  ia  not  conet^uit  and  may 
l>e  variable  in  chanicter,  degree,  ami  surface  areii.  Nearly  all  move- 
ments .-iggraviUi!  tbu  iHkin.  If  the  dii^eumt  seta  in  Mwn  after  an  injury,  the 
urine  alwav^  uoiilaiiiH  a  trace  of  btuwL  ^Subsequently,  in  a  few  eases, 
piu  may  be  fonnil  in  the  urine.  There  is  a  disposition  to  the  formation 
of  gravel  and  cak-ulus — and.  as  a  consequence,  to  renal  colic — after 
wounds  or  C'OncuHsion^  of  the  kidney. 

Tmuniatic  uvpliritis  is  nut  usually  serious,  provided  the  damage 
iririicted  on  the  kidney  l>e  net  great  and  the  large  vi'sseU  Iw  not 
ruptured.      If  severe,  tbe  kidney  may  he  softened  into  a  mere  pulp. 

Treatment. — If  the  pelvis  of  the  kidney  has  been  jMjnetrnted,  urine 
will  drain  away  by  the  extonisl  wound.  If  the  orgivn  has  Wku  o]iened 
by  sub[)arietal  laeoration  or  ruptun\  the  thief  (Umger  when  the  kirg© 
Tassels  art^  uninjnre.fl  i^  fmm  iuHltration  of  urine  mixiKl  vnth  blood  into 
the  cclluUr  tissue.  Then  it  may  be  necessary  to  lay  ojwn  tht;  loin  by  a 
free  incision  down  to  tbe  mjureii  kidney,  m>  as  to  provide  for  the  free 
draiiuige  of  tbe  extrnvaAiiteil  urine  and  iuilucrnnatory  produetfi. 
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Wboii  there  is  no  uxtnivHsation,  snmll  quantities  of  fluid  iliet,  tlic 
iipplicatioii  of  cold  or  leeches,  relief  of  the  bowol  by  one  good  purge  or  no 
oneraa,  and  opium  to  relieve  pain  couslituU:  tbc  uauaL  necessary  detaib 
of  truatuieiiU 


VII.    SUPPintATIVK    NF.PHItms,    rVKLlTIS,    AND    PVELOSKPBRrnSL— 

One  of  the  roost:  ire4uetit  of  tlie  secondjiry  afTeciioris  uf  thv  kidtier 
(sccondur}',  that  is,  (o  ohstruction  to  thv  outflow  of  urim*.  to  rcrlex 
irritation,  or  to  decomposition  of  urine  in  the  bliulder)  is  suppiiratiou  in 
the  polvis  or  in  thu  enhstJince  of  the  kidiipy,  or  in  both. 

In  by  f/ir  the  i^nviter  nuriber  of  xuch  umc-a  clironic  dilMTAtion  of  tlu 
pelvis  and  calyces  precedes Buppumtion  of  thc«epurta;  ami,  later,  numerowi 
smull  scattered  ahncei^efl  occur  throughout  the  renal  substance. 

It  in  to  th)»  gonei'al  iitructiiiti  of  the  polvin  and  sulielaucu  tA  Uie  kidney 
fi-om  oljittructiori  in  llu!  Inwur  urinary  p;iasaj;eH,  or  diiteasA  of  thoni.  thjtt 
ibe  name  ;^uppurative  pyolonephritia  has  been  ^ven.  It  is  tu  thu 
ounditiuii  that  ttie  mune  surgioU  kidney  has  ulso,  but  very  inaptly,  Iwen 
a|)phi'(l 

SiipfHiriitivo  iicpbrilis,  or,  in  other  wonbi,  "acute  interstitial  nephritis 
with  scattered  points  of  suppuration,"  occasionally  occurs  alnne^  without 
any  affection  of  the  ureter  and  peivis  of  the  kiJney  ;  this,  however,  is  not 
commonly  the  case.  Uaiuilly  acute  pycliti»  and  suppurative  ■  ' 
exist  siinultimcounly ;  but  if  suppimitivc  nephritis  hnpjien  to  1.. 
plicated  with  pyeliti:^,  thu  nephiitis  is  pi-oiio  to  lie  overlooked,  b<.i-aiise  thru 
the  urine  coiiUtiiied  in  the  pelvis  of  the  kidney,  mid  <lr:iwi-n  olf  by  s 
catheter  immediately  after  washing  out  the  bladder,  is  acid  and  vitboui 
the  odour  of  decomposition.  Nevertheless  iho  tcmponttiire  and  other 
constitutional  symptomR  ought  to  correct  the  fallacy. 

Etiologry.  —  Inff.r-tivB  lesions  of  the  kidney  may  ariti**  fnmi  the  upwa 
extfiusioii  of  iiifljunmalrtry  affeclions  of  tht^  lower  urinary  appanitu*.  whic 
are  by  fur  the  must  frequent  cause  of  them.     In  other  cases  the  infcctios 
18  conveyed   to   the  kidney  directly   by   tlie   blood-veascls,   and   tbencO 
{lesuttnibi  along  thu  ureter  to  the  bliiddnr:  tbeae  are  niiicb  less  cominun- 

A  more  im|inrtant  distinction  conniKbt  in  the  pivsonce  or  ahsunoa  of 
dist^ision  of  tha  renal  pelvis.  Pyelonephritis  ivitbout  distenaioa  admits 
of  mudiciiuil  treatnjent,  nnd  rihews  itself  by  hii;b  tciu]Kratun!  ami  otfaerij 
symptom--! ;  |iyolornrphrilia  with  distension  miinifesLs  ilj^clf  by  detiai 
physical  signs  aleo,  and,  genendly  speaking,  iieed«  snij'ical  nietho«l». 

In  the  cniisaiion  of  suppurative  disease  of  the  kidney  the  influence 
sex  is  pi-ominent ;  the  very  much  greater  number  of  cases  occurring  in 
men  ))«itig  c<>iise<picnt  upon  tbc  greater  frequency  of  diseases  of  the  bladder 
in  them  ;  whereas  in  women  similar  changt's  occurring  in  the  kidney  are 
usually  iissociated  with  morbid  orinditions  of  the  utero-ovarian  s>-8lem. 
Arteriosclerosis,  atwcKriaied  with  interstitial  nephritis  and  enUi>;cnieut  rf 
the  proitUite,  is  a  fretjuent  disposing  cause  of  bacterial  infection  of 
kidneys  iu  men.     In  women  such  Infection  results  fmm  intni|>clvi<' 


Tit  m I 

f  Ui^H 


SUPPURATIVE  PYELONEPHRITIS 


66t 


. 


Epression  of  the  uretoni  due  to  Bbromyomo,  cancer,  peritonitis,  milicsive 

ovaritis,  affcccions  o!  the  Fallopiftn  tiiiic,  or  pruUipse  of  the  iit*.'niB. 

Kenal  congestion,  diio  to  roflox  chnnges  in  connexion  with  cuianoouB 
Itnprt-Rsions  ovcr-dititension  of  the  bWitler  and  ixirticiilarly  to  the  voeo- 
motor  pftialyaia  accomiwuiying  injury  to  the  spiniil  cord,  ia  an  in)|>ortaiit 
disposing  cause,  to  which  mny  perbafM  be  added  the  influence  of 
ftlbumlntiria  luid  defective  nutrition  of  the  tissues. 

Anion);  exciting  caiiistw  may  he  mentioned  pyaemia  and  puerpeml 
infection  {which  man;  uficn  imhic^  uhKCCKs  ai  the  kidney  than  pyelo- 
nephritis), juid  the  iilliod  hlood  conditions  which  nccorapany  eryaipolas, 
hums,  and  ostconiy*' litis.  Oi  the  more  immeiliate  local  causes  are  injuries 
ti*  the  kidney  or  ureter,  pelvie  ceUulitis,  ryHtiLiK  (hie  to  soplie  catheterisa- 
tion,  and  frequent  over-diatenBiaii  of  tin.*  bhu)der  from  vitriuuH  uauses. 

InHaramation  of  the  rena]  substance  and  pelris  is  excitc<l  by  certain 
drugs,  sttch  as  caiithaiides,  copniha,  turpentine,  and  other  diuretic  irri- 
tjint«.  Itobiii  descrilifis  uir]H:ntiiii>  and  copailui  lis  cun5e«!  of  a  catarrhal 
inflammation,  mid  largo  dohes  of  cjinthiLriilDf^  ai^  (ji^i'ig  riae  to  a  tihn'ncms 
Variety.  It  iti  doubtful  whether  tbe*e  ilnigs  are  ever  Lhe  direct  ealLse  of 
suppuration,  but  thoy  proilute  a  condition  favourable  to  infection. 

Paihology.- — ^The  ascent  of  luicro-organiaraa  to  the  kidney  is  assisted  by 
the  ffiiltirf  of  jieristaltii'  contniction  and  the  dilalJition  which  are  associated 
with  retention  of  urine  ;  and  a^'sin  by  the  mntnictionfi  of  the  bladder 
which  are  prf>vokeil  by  tho  oltstniction  to  the  natural  esc&pe  of  its 
contents.  Conp^stioii  rcndern  the  kidney  more  vidiu-rable  to  the  entry  of 
micro-organism?^,  many  varieties  of  which  infest  the  lunnary  organs,  the 
most  frequent  Iwiiij;  the  h'ticillvs  coil  These  organisms  develop  more 
rejulily  in  an  alhiiniinoiis  flni'l,  and  the  ai'ranj;enient  of  the  blood  and 
lynijdiatic  ve«»eU  of  the  kidney  and  nreU-r  afToi-da  a  direct  nieana  of 
invasion  in  cases  of  urethritis.  Ureteritis  leads  sometimea  to  thickening 
anil  »onietimi!K  to  dilatation  nf  tlic  lu)if,  mid  in  a  few  caites  to  a  i^-lerosis 
of  the  vcsicid  i'xLnniiity  with  iiii^miriru-nt  of  tin;  valve-action  tliore.  Tho 
pelvis  of  the  kidney  i«  KuhjreL  to  Kimilor  pjithnlogiad  changes,  the  walls 
being  either  thickened  and  contracted  or  thinned  and  dilated.  In  acute 
intlammation  the  mucotis  lining  k  vascular  and  swollen,  covered  with 
glairy  nmeopua  or  ftdse  menihrune,  a  depoutit  of  phosphates  often  being 
a<lded. 

Without  Iteing  distended  the  kidney  may  be  enlarged,  Boft,  oedemalotw, 
greyish  in  colour,  and  shewinj'  no  distinction  between  cortex  and  niedulU. 
The  |hareiichynui  may  contain  cysts,  collections  of  fat,  and  (in  the  acute 
cases)  miliary  abscesses,  or  areas  of  necrosis. 

With  distension  of  the  pelvis  and  calyceji,  the  kidney  may  attain  iho 
size  of  the  human  head.  It  may  bo  adherent  to  the  noighlmiiring  organs, 
tissues,  and  vcsaols,  The  fatty  envelope  is  usually  sclerosed  and  adherent, 
B8  is  also  the  uipsidc.  A  (piart  or  more  of  pus  may  he  contained  in  tlie 
fenal  cavity  and  all  appi-arance  of  the  glanil  .substance  may  bw  lost, 
nothing  of  th«  organ  remaining  but  a  fdirous  oajjsulti  with  septa.  The 
lining  membrane  is  often  ulcerated  or  gangrenous.     In  other  cases  many 
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Bi}|iarat«  alncessea  uf   the  renitl  siibetaiicu  may  be  presont,  ur  iha  niul 
ciivity  Jimy  bo  rtcpuplwi  by  jinrnwy  or  sei^omUry  ciJcuH. 

Microa<:opicfilly  the  subsu-itice  of  tho  kidney  oiay  display  dissemitaud 
cortical  or  radiaiiii^  meJiiUary  a1JS<:ti!^-s«ll.  with  graimUr  aii'l  fatty  chan, 
in  thi-  convolntcii  tubcvj.  and  proliferation  of  ihtj  ppitbolintD  of  tlu 
glomonUi,  noconipanied  by  general  liypomemiii  and  ibe  pre«ene*  of 
bAemorrhit^^Ofl  ;  in  chronic  cases  icleroRJB  and  an p]>ti ration  may  be  found. 

Sympioms. — Loss  of  appetite,  furred  lon^iie,  disturbed  difceadon, 
cnuR-iAtinti,  and  loss  of  strength  svo  ouminun  symptonoA.  Tbc  «kiu 
becomes  dry.  pfile,  or  jaundiced.  There  is  more  or  less  fe^"er.  Tbt 
symptoms,  hnwavpr,  exhibit  wicle  vaiiiitiuns,  and  in  some  cases  aro  w 
slightly  marked  that  they  atimct,  no  notice. 

The  acuto  fonn  is  ushered  in  by  fever  and  rigors  often  accoraputied 
by  <lt;lirium  ;  einamtion  with  severe  disturbanceof  the  digestive  ftinctioot 
and  aWRating  Ktisue.  The  disBaiie  may  pmve  fuud  by  by{>«rpyrcxia  or 
fixhaustinn  in  thix  AtagA,  but  more  often  lapses  inUj  the  chn>iiic  form. 
This,  however,  may  be  established  without  tbe  initial  acute  pliaae.  The 
prominent  iiymptoius  then  reftir  to  the  digestive  ^ysti^^ni,  ao  tb»t 
of  tliu  jwtioiita  aro  ruganlcd  im  dyspeptics  ;  and  this  miaUtkt'  is  the  murB 
likelv,  as  tbe  teinpeniture  is  but  littje  raised.  The  mouth  and  pharynx 
lire  dry,  ovrinfi  to  deficiency  of  saliva,  speech  and  deglutition  are  thereby 
interfered  with,  and  the  patient  will  sn'allow  nothing  but  liquid.  Th*ro 
avi;  voniiting,  flatulence,  tympanites  and  commonly  constipation,  though 
this  lai^t  may  give  place  in  tho  Inter  stages  to  fetid  diarrhuea,  Tht 
patii^iit  suffeiti  much  fi-om  cold,  from  grciiL  depression,  and  tnUMIllar 
weakiiesi*.  Walking  becomes  difTicuU,  and  th«  inability  may  unoual 
almost  M>  paraplegia.  Sleep  is  disturbetl,  and  there  may  bo  n 
delirium.  Tho  skin  is  dry,  cold,  and  rough,  with  dctachcil  epidenDsI 
sc«les  ;  it  is  often  irritable  and  affected  with  \-iirioiis  cxuplinnA.  The 
circulatory  system  is  commonly  not  ;ifriK;t»l,  mttil  in  tbe  latest  stogn  of. 
the  affection  th<^  heart  becomes  weak  and  irregular.  In  cases  of  a  mil' 
fo;-m  the  a^-mptonis  aro  little  marked,  and  the  patient  may  bo  aWo  fi 
lime  to  time  to  resume  his  occiiiKition,  Neverthelcs!-,  progressive  loss  of 
flesh  and  strength  and  congestion  of  tlio  inUirnal  organii,  oe{>enially  of  the 
lungA,  occur,  and  tho  {ntient  is  liable  under  tbe  inrtuenrc  of  rbilU  or 
fatigue  to  maiiifest  the  more  acut*  symptoms,  or  to  relapse  ultimately 
into  tiio  more  severe  chronic  condition  mentioned  above,  dying  of  urinary 
cjich'i^xia  without  at-ttmlly  prwtenting  the  dofiniLo  symptoitiK  of  umt-mia. 

l^iiaiUy  tlie  signs  vary  acciu-ding  its  there  is  pyelonephritis  with  or 
without  flistension,  and  acconling  as  this  is  permanent  or  iuto'mittAOL 
There  is  pain  in  the  region  of  the  kidney,  and  tcndcnie*s  on  deep  palpa- 
tion, nr  ]iiiin  elicited  by  raovomont  when  calciilns  is  present.  Pyelo- 
nephritis  without  rlist^naion  occurs  mostly  in  obi  people,  often  in  the 
courac  of  chronic  cystitis^  and  directly  on  exposure  to  chill  or  eatbeterism. 
Tbe  onset  is  marked  by  fever,  or  may  «uper\'ene  gradually  with  pain  in 
the  lumbar  region  an<l  [tolyuria,  accompanied  by  slbnmin  and  casta. 
The  daily  secretion  of  urine  is  increased  to  from  four  to  eight  pint* 


paUc  aiitl  of  law  specific  gravity,  uiid  prcAotitB  a  groyip-h-wliice  dcpoeit  of 
pU8  vritb  A  Biipemautit  cloud  of  mucins  or  liquor  puns  on  sUudiDg.  Oti 
expulsion,  tho  uiiiie  is  uniformly  opale«c«nt  or  may  be  slightly  denser 
bow&rdti  the  I'lid  of  tniutiintiuii ;  early  in  the  cliseaiu)  it  is  acid,  but 
lat«r  it  l>econies  Dentiiil  or  jLlkidine.  The  ureu  is  din) in i shed,  ulbuinin  is 
present  iiicle|>endently  of  the  [>ii»,  and  the  tendency  to  putrefaction  :uid 
ammoniacal  cbange  is  more  marked  thiiu  in  healthy  urine.  Slight  hae- 
morrhaf;e  oecasionftUy  oc-curs  ;  but  when  it  is  aUindant,  and  infliienccrl 
by  movement,  it  probably  depends  on  the  exiatcnce  of  a  renal  calculus. 
MicroBcoitical  examination  reveals  epithelial  cells  derivei]  from  the 
tnbiUe;^,  hyaline  caiita,  and  caBts  made  up  of  pu«  cells,  imbricatcfl  epi- 
tlielium  fixim  the  pelvis,  aud  somclimca  fragments  of  renal  tissue,  triple 
phoHphaLe  crystals,  and  vaiious  forms  of  miero-orgaiiiDms. 

Pyeltmcphnlia,  associated  with  renal  disteitKion,  is  iharaeteriseil  by 
ihe  presence  of  a  renal  tumour  and  tjcThapn  by  intertnittence  of  the 
pyuria.  The  swelling  ts  generally  smooth  and  j-ounded,  occupying  the 
loin  and  yielding  a  resouaui  note  on  percussion  in  front  There  is  paiti 
and  U-Mideniess  ;  ami  very  often  perinephritis  supervenes,  increatsing  the 
size  aud  fii'miies^  of  the  &wt;lliMg.  With  tlit?  appearance  or  increase  of 
the  tumour  there  may  be  disappe<irance  or  <liminution  of  pus  from  the 
urine ;  ami  when  the  tumour  subsides,  pus  rcapiwars  in  increased 
quantity,  and  the  symptoms  are  temporarily  alleviated.  The  further 
course  of  the  case  may  be  that  of  pyonophrosis ;  or  of  renal  abscess  cnm- 
[ilicated  by  secondary  calruli,  with  pain  and  hjiemoirhage  on  movement; 
or  of  perinephritis  either  of  the  sclenDwing  or  suppurative  variety.  The 
symptoms  will  be  accentuated  if  the  opposite  kidney  be  implicated. 

Dla^osis. — When  no  tumour  exists,  but  only  constitutional  symptoms 
with  pyuria,  the  disease  may  ejisily  be  confounded  with  chninic  cysttt.i.'i, 
or  with  tnbt^rculftfiis  of  the  urinary  organ^i.  In  chnmic  cyKtilis  tliero 
would  prolmbly  be  no  polyuria,  the  urine  would  be  alkaline  and  glutinous, 
»nd  the  distribution  of  pus  in  the  urine  would  1*  less  uniform  than  in 
pyetouophritis. 

Tuberculous  distvuie  of  the  kidney  may  bo  associated  witli  recognis- 
able lesions  in  other  organs,  and  the  cbiiraeteriatic  iKicilli  may  l«  found 
in  the  urine.  Haemorrhage  is  more  Ere<iuent,  and  the  febrile  exacerba- 
tion;? are  I<>s>^  marked.  The  rapid  failure  of  the  patient's  strength  is 
sometiniOfi  an  impni-tant  .sign.  Whvn  n  tumuur  is  present,  the  disesao 
may  simulate  tuberculosis  ur  hydrnnepbrosis  ;  in  tbe  latter  case  fever 
and  s^eptic  manifeetaliona  are  nsnally  absent. 

Prognosis.  -Attacks  of  the  primary  affection  due  to  irritant  drugs, 
such  as  canlhariiles,  or  to  wid,  are  usually  transitory.  Those  that 
follow  dUca^ce  of  the  blad<ler  or  other  pelvic  organs,  those  affecting  both 
tides,  and  those  that  develop  acutely,  are  more  formidable,  threatening 
death  by  urinary  toxaemia.  Chronic  cases  with  free  discharge  of  pus 
have  the  most  extended  course,  lasting  often  for  mouths  or  yeara ;  and 
the  outlook  depends  largely  on  the  condition  of  the  digestive  organs. 

The  most  formidable   cuses  are  those  with  retention    of  pus,  which 


diaCciids  the  renal  pelvis  luid  destroys   the  pnn'nL'Intnu,   leading  to 
toxa^emm  or  to  the  ruptiinj  of  ilia  tsic  and  the  establish  men  t  of  a  tuttlbt 

Treatment — In  stipjim-aLive  nopliririB  am)  pyelonttphritu)  tb»  trcnt- 
mcnt  19  eit-seQtially  the  eame  as  that  for  acuta  or  sut)uctit«  DC{ihriu» 
withoiii  siippiirutioii.  Kvciy  prcciiutioii  should  be  taken  to  pnrrtm 
tholr  rocHiTL'iKM^  Any  o1ii!itnii;lioii  Ut  (lii^  oulHow  of  urine,  or  any 
iiicapatnlv  to  empty  the  bladder  completely,  shuuld  )h!  roiuediwl  or 
couiit«ra<.'to(l  1  6tticture  of  the  urethrn  ithould  bit  diUtod  or  diviilal. 
vesical  citlculua  rcTnovo<l,  and  the  titlocts  of  crdarg6<l  prostate  combaitil 
by  early  nnd  regular  c«thotmsm  or  prostHtcctomy.  If  chronic  cystitu 
exist,  daily  irrigittion  of  the  bladder  will  W  iioceseary  to  nln-inte  demiB- 
positioti  of  thi3  iiritio  and  to  restore  the  mucous  membmno  to  n  hsolthy 
statA  This  impaction  of  a  stone  in  iiB  course  between  the  kidney  uul 
bladder  calls  for  its  removal  eithor  by  the  bladder,  loin,  or  abdomiiul 
route  ;  according  to  its  position  in  the  uret'cr.  Confinement  to  b«d  ii 
necessary  iis  soon  ns  intlanimattoti  has  once  set  in. 

With  the  o1ijt!cl  uf  avoiding  the  severe  and  dangerous  niiset  uf 
pyelonephritis,  as  well  na  the  slighter  forms  of  urinari*  fever,  catheterism 
should  never  1>e  employed  except  when  the  patient,  during  and  for  somt 
horn's  after  the  intnuliiction  of  the  instrument^  is  in  a  wariD  and  equahlv 
temperature,  profemhly  in  his  hetl. 

Thu  bowels  tihoiild  be  kept  wfll  ojwiied,  and  for  this  purpose  wann 
abundant  enemas  are  of  special  service. 

Tho  diet  Khould  bo  light  and  mtxlerate,  and  shuidd  ccmsisl  chiefly  nf 
fish,  uiillc,  chicken  or  game,  ligliL  farinacunu^  or  milk  puddinpi,  and  irelt 
cooked  vo;^etablcs ;  uncookoil  vegctalilcs  and  fruits  as  well  as  bulcWt 
meat  should  be  avoided.  Stimulants  should  be  t-'iken,  if  at  all,  in  xety 
small  <|Uiuititics ;  .ind  if,  during  their  administration,  the  piilse  ia 
quickened,  tlic  tem[MT«iure  miaed,  or  the  urine  become*  more  purtilent, 
they  should  Im)  discontinue*!  at  once. 

Liquids  should  W  taken  in  moderate  ipL-intity  only,  if  the  umoant  n( 
urine  excreted  1^  abnunnally  Uirge ;  but  where  cystitis  exists,  and  inach 
mucus  is  ]yassed  in  the  urine,  ordinary  diluents  am)  5-gr.  doMs  of 
cystamiue  or  iiroin>pinc  twico  oc  three  times  a  day  are  useful  in  slaking 
thirst  and  improving  I  he  KtjLtc  of  tho  urine. 

Uttli!  (uiii  bu  Kaid  in  favour  of  medicines;  a  nuxtui'e  of  t  ^niin  of 
quinine  with  5  min.  of  tincture  of  opium  in  mucilage  has  proved  of 
benefit  in  some  ciisos ;  and  5  grains  of  salol  or  biborate  of  magnesium  in 
doses  of  A-I  dram  have  been  given,  with  a  view  of  vontmlliug  ibt 
septic  cliangcii  in  the  urinary  tract.  \\n)en  constipation  oxistA,  and  a 
large  quantity  of  urine  is  excreted,  I  have  seen  great  benefit  ac^-nin  from 
a  few  doses  of  ergot  of  lye.  This  drug,  by  acting  upon  tho  involuntary 
muscle-fibres  of  the  gut,  overcomes  the  constipation,  and  by  its  intlueiioc 
on  the  cMJBts  of  the  Mood-vosaela  constricts  and  gives  tone  to  the  renal 
circulation.  The  constijiation,  flatulence,  rftony  of  blivdder,  and  genenJ 
arterial  and  muscular  feebleness,  suggest  remedies  which  will  give  coci- 
tractile  force  to  the  muscular  fibres  of  the  visccnu 


When  the  fflbrile  attack  takes  tba  remittent  form,  fi  gmins  of  quinine 
in  1  oz.  of  lemon  juice,  aod  ^  Jr»iii  to  1  dram  of  liquor  morplunne,  Aro 
eomctiuioa  very  ellk'ju-icus  in  chtjcldng  the  rise  of  tempemiure. 

Tnuibo  obtaiiit.'d  ^o<m1  rettulu  fmm  injections  into  the  Miulder  <>f 
acetrtte  of  lead,  from  A-IJ  gr.  in  4  oz.  of  distilled  vvatar,  und  the  inierniil 
ariraimstratioii  of  pilU  of  tannic  acid  (l-H  gr.)  every  two  liours.  He 
rccommcmU  both  of  these  remedies  because  of  their  antiseptic  and  «nti- 
pblogiBlic  aetion. 

Drugs,  such  as  tannin,  nhmi,  ncetntc  of  lead,  und  poifhloride  of  iron, 
which  act  as  astringent  upon  the  hlood-veiffleU  of  the  inueous  memhmne, 
ftnd  90  Icasen  tbe  excessive  sveretion  of  mucuK,  have  Iwen  recom mended, 
ami  ccrtjunly  deserve  fair  trial.  When  the  urine  is  alkiiHne,  beiizoate  of 
ammoninni  in  lO-gr.  dooes  may  be  tried,  and  often  with  licnefit. 
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Vlll.  AnstJKSs  OK  TlEK  KlTiNEV  is  one  of  the  varieties  of  suppui-ativo 
ditwasu  of  tho  kiilnuy.  It  is  not  tntL-julLtt  hero  to  refer  to  itm&i  of 
minute  and  ecatterwl  jwinta  of  auppm-ation,  the  origin  of  which  may  be 
infection  carried  by  the  oret«r,  blood-vessels,  or  lymphatics,  cr  to  milini-y 
sbsoeesos  due  to  tho  irritation  of  calculous  matter  in  the  kidney.  What 
We  have  now  to  descri^io  tn)  supptn'iLtion  rusnlting  in  one  or  more  ahgt-'ensee 
of  contiidenilile  size  in  the  subsLiince  of  the  kidney. 

Etiology. — It  must  be  stated  at  once  th^tt  renal  abscesa  of  large  sue, 
involving  the  greater  part  or  even  the  whole  of  the  kidney,  occurs  as  the 
rcflult  of  the  fusing  together  of  n  large  number  of  miliary  abecesaes. 
Suppuration  of  this  kind  may  Iw  limited  to  nno  kidney,  the  other  being 
quite  unalTected.  Mf!Mifitatic  and  secotidary  aliscosses  of  liir^o  aizo  may 
be  also  foriiK'd  otherwise.  Tlina,  in  py.iemia,  or  in  cases  of  embolism 
derived  from  infective  endocarditis,  instead  of  a  nimiher  of  minute  and 
8CHtt(Te<l  emlmli  foUowet)  liv  minute  and  scattereil  [xiinta  of  inflannuation 
ami  suppunition,  one  large  veiw<'l  may  be  obstnieted  by  nn  embolus  and 
a  large  absci!»K  may  eiixue.  Sometimes,  aa  a  result  of  stricture  or  other 
disease  of  the  lower  urinaty  organn,  a  circumscribed  absc-s-s  may  form  in 
the  tub*dar  subi^ttincc  of  the  tcidnpy.  Wniiiuls,  conMrnions.  and  lacera- 
tions o.f  the  kitlnny,  anil  kicks,  blows,  or  falls,  involving  the  loin  or  remd 
region  on  the  front  of  the  abdomen,  are  occii^ional  causes  of  suppuration 
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and  Abscess  of  tlie  Iddney.  More  usually  when  reiial  abscess  oocun  a* 
the  t-esult  of  injury  to  tho  loiu,  irhethor  ati«nd«il  with  immediate  inj 
to  the  kiiliiey  or  not,  the  mipptinttion  of  the  kidney  has  heexi  preceded 
su)>piiratitin  in  thu  circiimronHl  ct^lhilar  tiKHiie ;  so  tliat  t^e  absMM  iovol 
the  kithiuy  hy  spreading  from  wiihuut,  utid  is  not  primarily  a  renal  a' 
Injm-ies  which  cause  olwtruction  in  the  renal  (>elvis  or  ureter  are  eepedilly 
likely  lu  Ih;  foMou'ud  hy  move  ur  less  sujipumtion  of  ihu  reiud.  liffue; 
inoreovor,  injury  to  thu  kidney,  from  its  Uindeiicy  to  excite  tho  furtnatioo 
of  renal  calculus  in  the  injni-etl  organ,  oiuy  lie  iu  this  way  an  indirect 
cause  of  renal  abscesfi&ii  of  lai-ge  ^ize.  A  calculus  which  onginatM  in  * 
renal  tuStilc,  or  one  which  becomes  more  or  less  shut  off  by  inflaTrroatiTrr 
adhesions  from  the  geneml  cavity  of  the  pelvis  of  the  kidney,  is  the  murt 
Hkely  to  give  riso  to  an  abscess  in  the  substance  of  the  kidnoy;  tlu 
iiuiKiclion  of  a  stone  in  the  reiiid  pelvis  or  ureter  lead£  more  freqacBtly 
to  ctlculoiu  pyelitis  and  thus  to  pyonephrosis. 

Foieign  bodies  other  than  cftlciili  may  giio  rise  tfl  a  lai^  reHl 
alisccss.  A.  piece  uf  hone,  »  fnigment  of  chithing,  or  a  Imllet  insy 
gain  i>nlruiKre  tn  lh»  kidii<\\'  ;  anil,  inMtm<l  i>f  liocoraing  quietly  encystwl, 
or  passing  through  tho  natural  channels  out  of  the  body,  may^  give  ciM 
to  t^xtensive  snjipuration  in  tlic  or^an  in  which  it  reita. 

A  kiilney  containing  an  at)isi.'.e)ffl  niid  to  have  been  caused  by  enn- 
thariilL-s,  is  pi-esorved  in  the  Mu«cutu  of  the  Uoyal  College  nf  Stirgmiu, 
cteAth  occuircd  in  three  weeks. 

Pathology. — fii-cumscribed  altsccss  usitftUy  offocts  one  tcidney  only. 
There  niiiy  bu  one  or  several  abscesaea  in  the  same  organ.  In  size,  they 
vary  from  that  of  u  fhcny-sUMie  ur  n  hazel-nut  to  that  of  an  oningv- 
'l^oy  may  c<jnm)unicuto  with  the  pelvis  of  the  kidney,  or  thmu^h  tbv 
cM|}sule  with  the  peri-renal  celhdar  tissue.  When  they  open  chroujA 
the  rn[>snlc  thoy  lead  cither  to  a  ciixum»crihcd  perinephric  alieccsi,  or  t» 
diffiisL-d  luid  bnrmwiiig  retroperitoneal  auppurution.  When  tbev  open 
intri  ihf  reiiid  pelvis  they  may  empty  thonifirlves  partiallj'  ur  entirely 
thn'in;;h  th<-  ureter  and  bladder.  When  two  or  more  attaoesuM  affect  the 
same  organ  they  laav  communicate  mth  one  another  or  remain  distinct; 
and  one  m^y  discharge  iu  one  or  other  direction,  the  others  nrmaining 
nnopenc<l.  This  iKolation  r>f  several  abscesses  should  ha  borne  in  mind  in 
evphiring  tho  kidney  for  siippnnilian. 

In  a  very  considerable  nundier  of  sirtcimens  of  renal  abscess  tlu 
whole  organ,  includiiij^  the  peln^.  is  involved  ;  and  very  little,  if  any.  rexnl 
snbntancc  i»  left.  It  i'a  not  ea<iy  in  Home  of  these  cases,  especinlly  when 
th»  ureter  of  ilic  atfectod  sidu  is  j»ervious  and  the  opposite  kidney  and 
lower  urinary  orgiuis  are  not  dii^caseil,  to  say  whether  the  morbid  proceM 
b^an  as  a  pyonephrosis  or  as  abscess  in  the  renal  substance.  It  b 
undeniable  that  many  of  (ho  cases  reportc<l  a*  renal  abaeoas  are  really  fa^ 
a<Ivancwl  case-*  of  pyonephrosis. 

Symptoms. — Thasc  may  be  either  acute  or  chronic  In  the  acute 
cases  there  is  jKiin  in  the  region  of  the  disftased  organ,  with  fever  iind 
rigont.     The  rigors  are  sometimes  marked  and  frequent ;  at  other  tia«t 
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oae  or  tiro  only  occtir  throughout  the  coiine  of  the  disease,  and  theso  at 
uiicortaiii  am\  irregular  periods. 

Hiiematiiria  often  prccetlcs  the  formation  oE  abscess  when  the  cause 
lA  truiima.  The  alwence  of  pns  from  the  urine  is  no  test  ;  in  many  cans 
tliere  hu  been  none  whatever  throughout.  In  other  instances,  if  the 
■bveess  Iwtvc  l)roken  into  the  pelvis  of  the  kidney,  jnis  it  may  be  in 
large  quantity,  will  Ik:  nean  in  the  urine.  If  a  tumour  bus  brcn  funncHl 
in  thi;  loiu,  the  dieL-lmrgo  of  pus  by  the  bladder  will  prfilulily  hu  fulKiwcd 
by  diminution  or  subsidence  of  the  tumour.  It  is  not  often,  however, 
thai  iiiiy  tumour  perc-eptiblo  diiriti^;  life  is  formed  by  a  cirt-uniKcrilx-d 
abwe^  of  the  renal  i4ub«tJiiico.  If  a  tiummr  do  exist,  with  tho  history  or 
symptoms  su^esiivc  of  liiippuration,  diUiutiou  of  the  cavity  of  the 
kidney  may  with  fair  certainty  be  predicted  :  or  else  it  muy  be  thai  the 
whole  organ  is  in  a  state  of  general  inflammation  with  several  foci  of 
threaurnirig  or  actual  auppiinilion. 

AVlien  the  attsces-s  in  chmnic  in  channler,  it  may  fnrm  withtmt  causing 
ally  definite  symptomn.  Indeed,  the  abstew  may  b«  fouinl  at  tho  necropay 
without  luinng  caused  a  tmapicioi)  of  it«  existence  during  life.  In  some 
cases,  hmrever,  low  of  appetite,  nausea,  occasional  vomiting,  getieml 
impairtiient  of  Health,  oecnaiunal  chillinera  and  rigors,  uiiscure  aching, 
s^imetimc»  flovorc  fiii^keniii;;  ]iuin  in  the  lain,  );^uliuil  onukciation  und 
increasing  &a11ownees  or  duskiness  of  skin  indiciitv  some  grave  disorder, 
but  do  uot  point  with  any  dii^tinctneiis  to  its  nature. 

In  acute  c&sefi  a  fatal  termination  may  occur  in  a  fortnight  to  throe 
weeks.  The  caii»e  of  death  will  most  pfolmbly  be  typhoid  pni^tmtion. 
Occasionnlly,  however,  the  abHcess  bural*  into  the  cellular  tissue,  the 
ititeetine,  or  the  renjd  pelvis  or  ureter  ;  and  then  life  may  be  prolonged 
for  a  time,  till  omle<i  by  exhausiion  or  geneial  sepsis. 

Possibly  recovei-;^'  may  uiu<uu  ;  in  doiiio  vaneti  it  in  pretty  certtiin  that 
the  contents  of  the  ubsees.'^  iniitcad  of  escaping  in  any  of  the  directions 
mentioned.  }iecomo  inspifssjit^d  and  remain  quiescent  for  the  rest  of  life. 

Treatment.  — The  treatment  of  the  e.nrly  stages  of  a  renal  abecew  is  the 
judicioti^  adininistnhtioii  of  subcutaneous  injections  of  morphine,  the  local 
appliration  of  anodyne  fomentations,  followed  by  an  incision  dnwn  to 
ami  into  the  kidney,  and  either  the  evacuation  of  the  piut  ami  the  entsion 
uf  the  abseesit  wallK,  or  the  cxciRion  of  a  wedge -i;ha]iod  ])iece  of  the 
kidney.  If  caused  by  renal  calculus,  the  treat^nent  suitable  for  the 
varying  phases  of  this  di.scii«e  m\\  be  required.  In  any  case  in  which 
there  is  claar  indication  of  a  renal  abscess,  the  pus  ought  to  Iw  immediately 
evacnat.e«l  through  an  ini^iKion  in  the  loin. 

Indeed,  in  the  ibbsenue  of  a  tumour,  but  with  the  history  and  symptoms 
suggestive  of  suppuration,  to  make  an  exploratory  iociaion  ilown  to  the 
kidney  is  the  right  treatment.  If,  when  the  kidney  in  punctured,  pus 
id  found,  it  is  nut  miHicipnt  t(»  evacuate  it  with  a  trocjir  and  cannula  ;  a 
free  incision  shouM  bn  made  into  the  abscess,  and  the  w.tll  of  the 
abscess  cavity,  if  a  large  one.  should  bo  stitched  to  the  edge  of  the  wound. 
When  the  finger  in  the  kidney  enters  a  space  which  does  uot  communicat'O 
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wjtii  tbt'  general  jielvic  caviti;;  of  the  organ,  or  does  50  only  t\v  w  sbbU 
orifice,  the  rent  of  the  »tirfiice  of  the  organ  should  be  carefully  uuinipulUol, 
niut  if  frc^ih  pus  be  found,  a  second  or  even  u  thinl  iiicUion  of  tb«  ruI 
RubsUirico  should  W  made  so  us  to  open  tho  other  Jibacessea.  If  thp  kjiliwy 
be  vei-y  muph  destroyed,  it  niiiy  Vie  Itest  to  remove  it  at  once  throogfa  tV 
lnin)iar  iiirihirm. 

The  kidnoy  is  very  much  more  tolorant  of  interference  than  it  a 
gcnemlly  i>e1ii:;vTd  to  be;  mid  the  fenr  of  haemorrhage  t*  reduced  to  1 
iniiiiiiiuiii  liy  nmtrictiiig  iiiciai'Dtm  L(i  the  [lEriphery,  fn  cases  10  irliidi 
nuiphrotomy  hiia  roveal«d  i.'ithcr  local  or  dtss«?minat<si  disease  with  arv* 
of  healthy  piueitebjiaa  between  the  foci,  and  eapeciaUy  if  tlicrv  t»  « 
prububility  of  bilatcrul  diBiribution,  it  is  better,  instead  of  remuvin;i:  nicbt 
kidtioy,  to  treiit  ejich  focn^  iudepunduiuly  by  Hcraping  t>r  by  the  excuiiui  ttl 
a  wedge.  This  pliin  nmy  bi>  rt-sortetl  to  in  cases  of  multiple  iibaoasfrirf 
multiple  tiiboi'ciilous  d<.>poHit,  or  suppurating  cysts,  and  may  be  comUiiMil 
n-ith  ncphi'olithotomy.  When  operative  ineaBureR  have  to  be  UkM  ia 
<:oiuicxion  with  the  second  kidney,  the  surgeon  has  u  mueh  freer  huid  if 
the  active  and  healthy  part  of  the  organ  first  operabe<l  upon  \%  ilill 
discharging  its  function. 

It  is  reiuarkahlo,  too,  what  a  powerful  inAucnee  on  the  oxcreiiw  of 
urine  even  small  portions  of  renal  substance  exert,  and  what  a  caputt^^ 
for  recovery  patieiii«  evince  after  the  removal  of  some  condition  intff 
(eriufi;  with  the  ftin<.-l4onid  activity  of  their  kidnu\'B,  t^uch  as  prcraiire  upon 
or  obstruction  of  the  ureter.  Kvidencc  of  thin  \t.  met  with  in  the  qiuuititf 
of  urine  (ofti^ii  of  low  giMcific  gravity,  it  in  truet  paRM>d  afr^r  reltpf  <^ 
hydroneplirom,  where  the  organ  has  been  distende*!  and  thinned  (a  a 
Biffre  capsule ;  ami  not  infrecpn-ntly  at  ne».Top«ioB  mere  remnants  of  kidmyt. 
weighing  but  a  few  fInuuM,  are  fmiFid,  which  ha<l  lieen  :ictive  aod 
serviceable  for  many  years  l>utwfcn  the  oecurronce  of  acuta  disease 
the  ultimate  death  of  the  patient. 
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1805-6,   ii.    4fi.  — 'i 


"I'urulsat  Pyelitis  Crnited  bv  draiiiAge  of  thn  Kenal  E'elvta,  re|Hirt  nr  SiT 
tutirn.  Joum.  Surff,.  N.V.,  190",  xx.  l.t^.— ,1.  Rari.imi;,  G."  "l^tg'  l'yr^No|»hn»» 
on  tbu  Itjft  sitlv ;  Ul«Dt  Bviit)  C&lculi  aa  thi.>  riglit  stdv,  Dt-Ktb  from  L*nam' 
LtinMt,  la&O,  ii.  81».— 4.  Haxy.  "Note  «iir  1»  I'atliog^ne,  l«  Pl.igTMuttr  n  h 
TTalteracni  A*»  Pyelotit^plitites  Supnitrpcut,"  Bull,  et  nt" in.  ,'J.k!.  dr  tkir,  rf«  P»ru.  1MI| 
n.B.  txii.  2tt3. — 5.  tdrm.  "  l'yuu<:ptiro»  Cak'ulvUM-,"  ShH.  tl  m4m.  tiof.  ./'  (Atr.  A 
Parit,  li>D],  n.s.  x:[vii.  878.^6.  BKrK,  St^aet'^  "I^enUriUn  ■nil  I*v^UtiK.' 
Reynolds's -Si/irtrwi  o/.V(irfi>i*ne,v.  1879.— 7.  Camot,  A.  T.  "IdioroiVi  \i....Z.  ..r^ 
Kidney,"    Bvst.    Med.    and    Siity.   Joum..   IWl,  cJtllv.    SM,   (I)i  -4 

Caiuitkk!>,  .1,  H.     "Sui>iitiniti!ig  Kiiiucy,"  hUrm,  CHu.,  Phil*.,  1-    ■     ■  •  — 

9.  CwMSTON.  "Py(iIone|iliriti»of  Prcraincy,"  ^m*™.  Olittei.  and  fVyw.  /;.,/.  Ji^^ft. 
ISOIi,  Tiii.  221.— 10.  EDKBoau,  G.  "Cnrv  »l  Clirunic  Itri^bt's  I>i»<'At«>  l«v  Oti»r»l]ia.' 
Mri.  Arr..  N.V.,  1601 ,  Is.  IWl.  mi.l  A>w  JVi-  .V«/.  Jf>yr»...  IVOi,  IxTix.  W61.-II- 
KiitniN.  W.  I^icmsscn's  Cu^i'^j'rdiu  of  iffd!cine.  \v. — 12.  O'wHilJ.viir,  .1.  P.  *'S«irfi«tl 
Kidneys,"  Tntit.  rulA.  Sw.,  1873,  xxiv.  Hi ;  Vkv*  Hiftn.  Jifp.,  itd  »erim,  &ix.3$7. 
—  IX.  flriTKRAs,  B.  "0])ur«tivi;  Trtrntmetil  of  CliroDi*;  S'piihritU."  St.  /owa  Jfct 
//«..  1906,  liii.  101— Ii.  flrvos.  •*  Pyonr^jihroscji."  Hwt.  d^  mal.  d.  «v-  ami*- 
una.,  Potis,  1SS9,  vii.  filO.— 1.'>.  llAiiitifiu.v,  R.  "Il«iiiil  Tennion  ajn)  s\»  TiwI- 
ment,"  Prrs.  Addnnt  .Mtd.  &'ae.,  Landon,  1800,  xx.  1  ;   and  .4iiu.  .Urtting  firil.  tfid. 
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AMtot..  IWl  :  Itnt.  Mtd.  Jifum.,  ]»01,  ii.  )I25.^10.  Kkllv,  II.  A.  "The  Soiircvs 
wid  l>i*gn.i»i»  of  ryuria,"  MM.  -V<w».  N.Y.,  IStt?,  Ixxi.  756. — 17.  Maslev.  "The 
ThenjiT  of  Su|>|'umMe  KkIupv,"  Intern.  Clin.,  I'hila.,  lbV7,  iii.  'JAA. — It^.  Jilon. 
"Renal  Sii|i)iuriiciru  CiUirrluil,  S|iorilii;  aii<l  TrAiimnliu,  ami  thu  Vuliui  oT  Mk'rO' 
Umonlytnaol' tilt!  Uniwry  S4^1ilTlrDt  msii  Aid  to  dtlintt^  Dia^nnsU  of  it,"  Jvum.  Am. 
itnt.  Asi'it.,  Chicaj{o,  ISVI,  nix.  98^1,  10^S,  a.lHO  rwinitit.— IH.  MoSi>i>,C.  "  Vyi-V.- 
O^liliritd  8U|i{>urL'e  avw:  |i)i<''m)tiic']K'.H  de  rysliti--  'lmiliiiirr-mn'  rrhcllc  ;  ti^phroloitiji*  imwr- 

SpkuIatKi  ;  glUTlnoll,"  Bull,  ft  i,if„i.  S<K.  df  (hir.  rU  Pari*,  ISyO,  II.'.  xvi,  'ilH*.— 'JO. 
oxuN.  "On  Kc-ovcry  tnim  Surgical  8ui>pnTatiDn  of  ilw  Kidnej."  Tting.  talk. 
Hoe.,  1872,  siiii,  IS?.— 21.  Nkwmas,  A,  M.  "Calculous  Prone |ihro»i*,"  Xne  Yttk- 
Jftd.  Jourii.,  18«G,  Ixs.  i20.—2-2.  PvkiiK,  K.  " Cali^iilau-  P^ellti*;  Mtiltlp].^  Rriiiil 
Atwoeta  :  Xoj'lirei-toniy/'  Ifttrn,  t'Uu.,  1896,  8  8.  ii.  191. —33.  iti^Ptn*,  A.  "Sur  unv 
sofii'urHttvn  <lu  rt'ia  (lilhiAKi'  n^uslu  8U|i|mrJo>  due  an  IiaoiIIiu  noli  coiiimunts,"  Campt, 
mui.  S-f:  lij.ii.,  Paris,  ISltl,  9  r.  iii.  SIP.— 21.  Rl'lTANSElt.  "  PyfloiU'I'lirilii*  ill 
I'mruancj."  JI/mkcA.  med,  It'ritnMlir.,  lUOtl.  liji.  :i54.— :ir>.  SciiMtni,  K.  "i)ia|;nriMB 
nt  Ri-ual  lnr»R!l.s"  it'im.  kUn,  trchiurAr..  ItfOl.  \iv.  451.-  28.  Sihvr..\.  J.  L.  "Tlic 
I^it|ioI»|^  of  Suiipuraiivo  InllnTiiniation  of  the  Ki'Jnny,"  Uln^ffoke  Mnt.  Joum.,  1584, 
xxii.  161. — '27.  TrKKlKR.  "  Uropjoiiv[ilirose  jiil6niiitt«iit«  aveo  n-twrtioti  iucom|ileU' ; 
n6|il)nx.'t«i»iB  i>riiiii(iv<- :  rvm^otioii  lurtirllR  dc  riirctm' :  fcui^rif^ti  dataiit  d'liii  nn. " 
Ann.  (f.  <iui-J.  rf,  crrp.  ^r-Hita-urin  .  Pari*.  IW3,  xi.  ■.*U4.— 1»,  Ti  ni.K,  RkvnoMik.  nnd 
OiiltRN.  "ryi(ii«i>}iro-iti ;  «  Clinical  Study,  Mitli  Uriiiili-ii  K«<]iort  uf  a  f.'ait;  uf 
K.^Ut'Iile  Tyi)f,'*  H>Mi'n  .Vfi.  uHil  .Sur-j.  Juurit.,  IMS,  i-xxivjii.  1"4.  IITi.— 'iP.  vrix 
Wr sat-iiiii''tu.  *'Ziir  .\<-:iHliij{jf  ii«r  NoplirlliaBUi>l>iUi»tiva,",?/A-Ar,/.  //.  ill-.,  Rrrliu, 
IBM,  XV.  287. 


IX.  Kknal  FisTt'LA!;. — Fistulas  which  communicate  with  the 
kidney  and  pelvis  ol'  the  kidney. 

('aiiM:s.  —  Kenal  tistula-s  Mv  fuilsr'ii,  in  l,Ji«  nn-at  iiiwjurity  of  ciises,  by 
cidculi  in  the  pelvis  of  tlie  kiilney  or  in  ilic  iiirti.i'.  Otlu-r  cau.siw  are 
puri-Aljot.  pniictun.')!,  and  incised  wciundA,  iujnrioji  iuDictod  l>y  fi;irj.'i<:iil 
opemtiLiu,  luid  abace.s^  of  the  kidney.  The  opening  into  the  citvitj  of 
the  kidney  in  u»nally  single  (uid  connectt'il  with  iho  |)ostenor  asjiect 
of  the  orjriin,  Keitnl  fiittnla  niiiy  i)]Hin  ut  tlip  Iditi  <»r  ;;niin,  into  the  ■!olon 
or  dundentini,  inU>  the  pienrdi  1'a.vily  or  Uiiiji;,  or  into  the  peiiloricurn.  Il 
ig  conaiai-ntively  nue  for  :i  fistula  to  open  into  the  peritoneum.  If  th« 
tisudfl  Ix'  the  result  uf  ti  vvoiukI  or  a  rupturwl  hydroncphrotic  cyst,  tirntf, 
aomi-titnrn  in  larj^e  <pmntity,  will  c'sci»|ie  from  it;  if  ihe  elTwt  uf  pyo- 
iiepliri'Hi»i  line  to  uc^t^iral  oTr^Lructiou,  ;/»;<  will  he  mingled  with  thir  iirini.'' ; 
if  cnused  liy  the  convei:»Luii  of  the  kidney  into  a  tiibeixtiloiiK  iiKL-i>H£ 
carity  the  ilischHrgi;  will  consist  of  pus  and  broken-down  tiiU-rcuIou* 
materiHl. 

Renal  Fistula  opening  In  the  Loin, — Whou  tliaid  of  a  urinous 
chunicltr  oscjipes  from  a  fi.stiila  wliit^:li  fi.llowe<l  suppumilvH  nephritis  or 
iiijuni'  to  the  kidnuy,  the  dia^no»i)>  of  the  renal  origin  of  the  fistula  i« 
certain.  It  nuut  Ijo  ramcmhun-'d,  however,  that  a  lumbar  fistula,  without 
common icoting  with  the  kidney  ;it  all,  may  he  the  result  of  diseiue  in 
the  ureter,  the  lilaildur,  or  even  the  urethra. 

Trtutment. — The  Klein  ai-ounci  the  orifice  must  be  kept  clenn,  iuid  free 
from  in'ititiou.  If,  after  a  fair  length  of  time  has  been  allowed  for 
ftpontancous  closure,  the  fi.«tnla  persist,  an  incision,  mirlt  ns  that  employed 

Cug    open    any    A^iinw  tmck   find   for  vivifyinj;    c^llons    wig(!.s  nv 
g  spong^v  gnmulalionK  or  calculous  ilepuslt^,  must  be  made.     Tlie 


free  tiae  of  the  nisptiior^  U  sometimeB  followed  by  the  ooniplpte  i-lusurr 
nf  th*^  track. 

If  the  other  kiUney  be  sound,  and  a  permanent  fistola  communwuij^ 
with  a  diseaaed  organ  threatening  the  life  and  sacriBcing  ibe  comfon 
of  the  imtient  resist  nther  trtvitment,  the  best  p\an  is  to  periorn 
rie])hri)(-Uiniy  ;  niid  if,  nwing  tn  clnimR  iuUi(>.sionti,  iiejihrertotny  is  tmpassiblr 
or  Diily  jxi^ible  by  lut^aiis  of  Biibc:i[M(ulur  piecemeal  DephractoiB^ 
{morcfUfmeiit),  it  will  be  better  to  ligitture  the  renal  veaseb  throu^  tlw 
transport toneal  route,  as  was  aucceasfully  done  by  Major  M.  P.  Hok. 
Ligation  ill  the  ri'iiid  vi'.<iioU  fur  the  euro  of  |iersi8tont  urinary  renal 
Rsliila  is  <[uite  a.  wq[1  founded  ojK-ralion,  sinee  it  \xiiA,  years  ago,  \>eea 
proved  clinically  and  by  ex[)enincnt8  that  ligature  of  tliese  vcokIa,  or 
cumplotu  olnttriiction  of  the  urct«r,  mpidly  residU  iii  total  duappMuaiKv 
of  the  kidnoy  an  n  socretiiig  urgan. 

Renal  Fistula  opening  Into  the  Siomaoh.  ~  This  is  of  extremely 
rare  occurrvncu.  There  is  much  nncerUunty  ii»  t<t  the  geniunentiss  of  ihi 
symptoms  and  the  acc-uncy  u£  the  diagiujcis  in  some  of  the  cases.  In  ima 
Ciute  of  coniniiiniciition  of  the  left  kidiu-y  with  the  stomach,  j»i»,  tmne 
:uiil  calculi  are  .laid  to  have  been  vomited  In  a  case  nf  gasli-o-rrad 
fiiituhi  dut'  lo  tubereulous  pyoliHiejilLritts,  ailinittud  uudrr  my  care  into 
the  Middlesex  lloapit&l  in  1H84,  there  waa  a  history  of  "  inHammation  of 
the  bladder  "  ami  of  "  pus  in  the  motions,"  as  well  as  in  the  urinf,  Tliere 
were  four  siiin^es  in  the  luirk  diiu-Jiarging  puit.  I'nruful  exatninatinn  ai 
the  ch(!Ht  mid  alfdonicii  ditidoKi^d  iiolhiiig  abtiorinid.  No  pbyHtral  fip>» 
of  [H'lviu  cellulitis  or  circiiinn-tiid  iibftcr-ss  could  lie  made  ouL  Pciiuplete 
anuria  preceded  death.  On  post-mortem  examination  the  only  i-oin- 
municution  between  the  kidney  and  the  gastro-inteatinal  tract  was  ■ 
fiHtuk  uf  th«  diameter  of  a  cniw-i^uill,  opening  into  the  left  mar^n 
of  tho  gi-ciit  curvature  of  tha  stonmch. 

Renal  fistula  communlcattner  with  different  parts  of  the  Iniesdne 
and  renal  flstula  opening-  Into  the  lung  are  veri-  rare.  I'rotopt  ^urgic*] 
treatment  might  in  Romo  instances  have  prevented  their  fonuatton. 
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X.  IfRixAHT  Fe\*kii. — This  ifiin  is  used  to  group  together 
mow.  or  less  transient  attacks  of  ferer  which  depend  on  iiupr 
produced  upon  the  urethra  either  by  the  imsiiage  of  inatrumentB  or  by 
other  cautie.  Such  an  uttaiik  may  follow  the  more  pawaga  of  a 
along  a  healthy  urethni  into  a  healthy  bUulder  ;  ur  ite  use  fur  the  fint 
time  at  the  toniiiicm:ement  of  catheter  life  by  an  elderl}'  man  with 
enlarged  prostate  ;  or  it  may  be  prodnce<l  by  the  perfoniuuice  of  aaou 
simple  operation  for  stricture  of  the  urethra;  or  by  the  pftssa^  ttl«»nfl 
the  urethra  uf  a  bluod-clot,  a  nmul  ciilculus,  or  a  ijuuntity  of  vi\:dut4;  of 


lime  or  ttric-nciii  gravel.  I  hiive  also  ktitiwii  such  aititvks  to  ikcmv  in  n 
female  after  an  opomtiim  for  venico-vagiiml  fisUiln,  in  u  man  i mined iatt^ly 
iJt«r  the  iierforation  of  the  floor  of  the  urethra  by  epithelioma  of  the 
penis  daring  an  act  of  miciuritioti ;  :ui()  iiL  iinutlier  man  Uy  the  issca^M?  ol 
a  few  drops  of  urine  ibi»ugh  an  old  fiifttda  uf  the  urvtfam  aitiuUM)  ju&t 
behind  the  corona.  It  would  seem  that  it  ia  only  in  some  piirnons  and 
owing  only  to  Koine  impresjiioiiB  on  the  miicouft  membrane  of  the  nralhrit 
or  hUdder  that  these  att^ickH  of  fever  occur.  It  Is  remarkaMe  that 
urinary  fovor  is  scarcely  ever,  if  ever,  caused  by  a  severo  injury  to  the 
arelhra  or  bladder,  or  by  pa&sing  a  catheter  to  relieve  painful  retention 
of  unne  in  the  young  or  middlo-aged  snhject.  'Hie  impre.ssionR  take 
effcta  upon  [perfectly  healthy  organs,  but  are  more  likely  to  do  »o  on 
organs  which  are  already  the  seat  of  disease.  The  presenco  of  renal 
affections,  enhirgeil  prostate,  chronic  affections  of  the  bladder,  and  urethral 
stricture  dis[HMie  to  the  occurrence  of  tht;  ftiver,  which  too  ih  often  of 
j^nuiter  i^*verity  and  imporlancR  under  tiiich  ciuiiditions  than  U'hnn  occurring 
in  the  healthy  subject.  Poiiions  who  have  hail  malaria  or  who  are  pronft 
to  '*  aguish  attacks  "  arc  very  apt  to  aulTer  an  attack  of  urinary  fever  on 
the  least  in tcrf crenel!  with  l-lie  urethnu 

Etiology. — I'hcre  aj*  two  princi|Kt]  views  as  U>  the  puthogcncxis  of 
urinary  fever.  One  is  that  the  affection  i«  entirely  of  nor^'ous  origin, 
excited  by  the  imiation  of  the  urethral  nerves  causing  a  farspreading 
effect  which  is  primarily  felt  by  the  kidneys,  and  then  liy  the  entire 
system.  The  second  view  ivgHcda  all  those  eases  ua  cnusud  by  an  infection 
of  the  genitourinary  tnict  followed  Iiy  absorption  of  toxins. 

It  is  probable  that  a  large  Dumber  of  cases  do  depend  upon  infection, 
and  are  due  to  an  invasion  of  the  urinary  tract  by  li.  a/ii;  others,  how- 
ever, it  u  difKcult  to  explain  in  this  way.  It  is  moiit  likely  that  in  Aorao 
the  nervons  element  plays  the  chief  if  not  the  sole  part  in  their  causation. 
However  careful  a  surgeon  may  be  In  every  detail  of  instrumentation, 
attacks  of  nrinary  f*ver  do  occur  aft«r  the  most  simple  and  app?irently 
most  trixial  proceeding ;  moreover,  the  same  peraon  may  suffer  at  one 
time  anil  not  at  another,  although  the  character  and  conditions  of  (he 
nretliral  inipreaaions  are  precinBly  the  aume  on  each  occaiiinn.  In  evtry 
ciuui  of  urinary  fever  culturea  of  the  urin«  Khould  Wf  miwle. 

Pathology. — CoDgeation  of  the  kidneys  is  the  niarko<]  iKitholngiral 
feature  tu  all  the  formii  of  lu-iuary  fever.  The  degree  of  congestion 
variuii  iVum  slight,  mottled  redness  to  the  moHi  intenxe  engorgement  of 
the  renal  vessels,  extravasation  of  blood  into  thit  r<-n:d  tubtdea,  and 
excessive  softness  and  friability  of  the  remd  substance.  Complcto 
absence  of  congestion  aft«r  death  is  no  criterion  of  the  state  during  life, 
if  only  a  few  hourjt  have  [Missed  iK-twecn  the  comiuencement  and  the 
temiiiuition  of  the  attfiek.  After  death  the  renal  vessels  rapidly  empty 
theniselvi'ts  and  the  blood  returns  to  the  lirge  Al>dominnl  veins,  unless 
the  congestive  state  had  been  long  maiutaijied  prior  to  death. 

When  death  has  taken  place  not  before  the  ihiivl  day  the  niicrooeopA 
bus  ahewD  a  considerable  exudatioa  of  small  round  colls  into  rhe  inter- 
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ttibuliu-  tissue  tliroDghout  the  kidney,  where}>y  hoth  hlood-Teweb  kuA 

r«;i)al  tubules  h;LVc  been  compressed,  aud  thus  thi^  blood -preuure  in  ihe 
Miilpighiiin  tufw  hus  been  lowered  whilst  the  luniiary  ttibule*  have  Iwkd 
[lurily  ubetnicted  by  being  compressed.  In  this  nmnnor  c-omjiletp  wp- 
pre*8io!i  of  urine  is  brought  .-dwut.  When  this  condition  exist*  thf 
kidtieyK  iire  Urj^f-,  tough,  jlikI  pale — they  arc,  in  fact,  aniicmic,  and  without, 
therefore,  a  trace  of  congestion. 

Ill  fiital  cases  of  the  "ititcrmittoni"  fever  tbe  kidneys  ha%'e  tiin»llr 
becutnu  the  seat  of  RUppunition,  though  this  may  uuly  Iw  dit'cuverabU-  h\ 
the  luicrOKCope.  FhUiI  uieeft  of  eiri'idled  f-Jitheter  fever,  in  which  nu 
definite  ascertAinrtble  struclund  lesion  iide4pmte  to  account  for  duAth  h&i 
IjCHii  foiiml  in  t.h<'  kidneys,  are  nsilly  i-uhi-s  of  iinrmrj'  ^u^ptirAcmia  tv 
Kii[in(Ciiiiu  due  Lo  cystitis,  and  the  idjsurption  of  toxins  from  piu  uu) 
dcuomposiiig  mucus  and  putrid  urine,  and  are  not  caues  of  uriwuT 
fever. 

Symptoms. — The  attjick  of  fovor  miiy  uikc  the  form  of  a  ^xt^ 
trtULBicnt  piu'oxysnjid  seizui-e,  iind  rony  be  over  in  from  three  to  six  h 
or  of  recurring  paro.\'y»*m8  of  fever,  one  succeeding  the  other  at 
intervals  uf  from  ftix  u->  lu-^bieon  hours,  and  iht!  whole  atUck  leiinituti 
ut  the  end  of  from  two  to  four  or  tivo  days  ;  or.  but  laucli  luore  larely. 
nnd  usutdly  only  when  chronic  interstittid  nephriti.i  exists,  ihe  iai«rvak 
between  the  jHiroxysnis  :ire  of  cnnsidembb'  length  and  may  extend  over 
Miveral  wat)U«  (ir  even  over  fuur  or  fivu  months,  (he  patient  betwwn  ihc 
felnih"^  ;itt;icks  bain;.;  in  ii  aUte  jipproachiug,  though  not  iictuallv  .iniouutiDjj 
to,  niirnial  he;iUh.  The  paroxysm  of  fever  i*  ahrayH  tuthen-d  in  hy  a 
rigor  which  may  be  slight  and  little  more  th;m  a  sense  of  chilliness  and 
attended  with  a  rino  in  temjHjmturo  of  one  or  two  degrees  only.  Thl*. 
with  |>urhaps  a  little  nausea,  and  a  feeling  of  faintnetis  and  bca<Urbe 
lasting  for  a  few  houra  may  constitute  the  entire  attjick. 

Un  the  other  hand,  the  ri^r  may  be  most  violent  and  last  for  half 
nil  hfMir,  the  ti-nipuniLurc  rising  u»  lOTi''',  106'^,  iir  107"  F.  Asa  nile  ibe 
iiilenMity  anil  diuiition  of  the  jLtUick  uru  pro[jurtional«'  to  the  sevcriiv  of 
the  rigor.  The  rigor  i»  followed  by  a  dry,  burning  skiu,  dry  tongoCk 
flushed  face,  and  accelerated  breathing  and  pulse ;  and  thie  stagn  in  torn 
ia  succeeded  by  one  of  profuse  perspinition,  during  which  the  tetu^iemture 
is  frwjucntly  below  norma].  Delirium  may  occur  iu  the  hot  or  c»Jd 
stage,  but  scarrely  ever  lit  the  sweJiting  ^Uige.  Vomiting,  hcad:irhe,  poJu 
ill  thf  bick  ftiid  lindw,  and  injection  of  the  conjunctiva  are  thi*  othw 
jH-umineut  symptoms  of  a  aovere  seizure.  The  urine  may  1«  tiftiiplet^lv 
supprtMsed ;  more  often  it  i»  excreted  in  small  quantities  and  U  thm 
often  turbid  and  contiiin»  albumin  and  blood.  Thi.t  is  the  tmmicnt  /tpna. 
Such  an  attack,  even  when  moRt  severe,  if  it  occurs  in  ■  person  with 
licfllthy  urinarj'  organs,  will  l>e  recovered  from  and  the  patient  will  f«J 
ill  his  usual  health  within  ihirty-rix  or  forty-eight  houi-s,  Imt  if  it  atTecU 
ont*  whn  is  very  infirm,  weakly,  or  unheidthy,  death  may  take  place 
within  the  name  or  »  shorter  length  of  time. 

Til  the  reciiTrinj)  form  the  si'mptoms  are  the  same  as  in  the  transiti>t 
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form  and  vary  in  ilegree  to  a  similar  extent.  The  diflorence  is  that 
instead  of  passing  otT  »ftor  one  seintra  there  in  a  i)uick  succession  or 
repetition  of  rigoi-s,  elevations  of  loin[>erature,  and  sweatings.  The  tempera- 
ture  mpiclly  rises  until,  hy  the  end  of  the  rigor  or  shortly  after,  it  reaches 
some  i>oint  hetween  103°  ami  107''  F.  ;  it  then  declines  hy  stages,  ami 
within  six  U>  eighteen  h^urs  will  \ie  normal  or  helow.  A  secoiHl  {loi-oxysni 
of  rigor  and  rise  of  temperature  and  aubsoquont  aubHidonee  with  more  or 
less  sweating  occurs ;  and  jl  third  or  a  fourth  stmilar  paroxysm  fellows 
in  due  noiime.  Occnuiionally  the  rigor  may  he  aliaent  in  the  siHtotid  or 
sulH!ei|Uunt  suiziuTH.  Tlieee  "  rucurring  "  attacks  rarely  lust  less  than 
two  u>  thi-ee  days,  and  they  may  extend  over  four  or  five  days  or  a  wrek, 
during  which  two,  three,  or  four  seizures  may  happen  within  the  first 
forty-eight  hotirs.  Throughout  the  whole  course  of  »  "  recurring  "  attJick 
tho  patient  looks  and  feels  L-xce»si%'ely  ill  ;  but  with  the  ultimate  reduction 
in  the  tcmpeniture  the  other  symptoms  p;i6e  olf,  the  appetite  I'etunis,  the 
howels  act  aatundly,  the  urine  is  excreted  in  normal  quantity,  ceases  to 
contiiin  blood  or  albumin,  and  iw  specific  gravity  and  other  characters 
become  normal — in  fact.,  the  patient  is  well  again. 

Both  the  "transient"  and  the  "reciuring"  forma  of  fever  mny  be 
excited  again  and  again  in  the  same  person  by  a  renewal  of  the  canso  of 
e.Ycitation,  or  tho  "transient"  form  may  be  induced  at  one  time  and  the 
*'  recurring  "  at  another. 

The  ivi^mtiKt'nl  fiirm  {a  rare  except  tn  j^rsons  with  chronic  int^-retitial 
nephritis,  anrt  although  it  appears  in  many  cases  to  be  directly  excited 
by  the  simple  ptMuigQ  of  a  catheter,  it  usually  depends  in  reality  ujmn 
septic  absorption  from  some  part  of  the  urinary  tract,  and  is  occasionally 
associated  with  efTuaions  into  joints  and  other  septicaemic  symptoms  of  a 
mild  cliarncter.  ^Vs  a  rule  the  t^rminntion  is  favourable  ;  the  internals 
bclwcpti  the  intermittent  seiziireR  leDgthnn,  and  after  thnw,  four,  or 
more  accessions  of  fever  recovery  is  established.  When  the  fevrr  is 
going  to  tuke  iiu  unfavournhle  course  it  becomes  continuous,  and  tho 
symptoms  of  interstitial  nephritis  supervene.  At  the  autopsy  the 
kidneys  will  be  found  tnflumurl  and  proluibly  suppurating.  Like  tho 
"irHnaiont"  and  **  retsurring"  forms  of  urinary  fever  it  may  lie  either 
slight  oi-  severe,  siibiicute  ur  ;u:ute.  Hut  whereas  in  the  other  two  forms 
the  feverish  attacks  ci>me  on  suddenly  and  within  a  few  hour*  after  the 
provocation,  and  the  |>aticnt  is  verj"  ill  throughout  the  attack,  and 
whereas  a  reUpso  does  not  occur  except  as  the  result  of  a  fre^h 
provocntioQ  ;  in  the  intermittent  form,  on  the  other  hand,  the  attack 
comes  on  insidiously  £ome  days  after  the  use  of  an  instrument,  or 
exposure  to  some  other  cause  of  irritation,  its  onset  is  not  always  marked 
bv  a  rigor,  relapses  take  place  without  any  fi-eah  provocation  from 
without,  and  the  jiatient  has  intervals  uf  com[uiratively  fair  heaUb 
between  one  f«brile  peri<Kl  and  another. 

It  is  this  form  of  urinary  fever  which  is  so  often  descrilted  as 
"aguish,"  without  tho  least  suspicion  being  aiiTused  either  in  the  p«tient 
or  his  doctor  that  the  true  cause  resides  in  the  urinary  passage.     I  have 
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known,  for  exam|)lti,  a  phj'siciaii  Tvho  atifTcreil  Irom  these  imemntcM 
fcvciisli  rtttttclts  for  thii-ty-six  years  without  ever  having  coit»idend  ibat 
a  penile  strioUire  am)  a  niirrow  iirethi-al  fistula  which  be  also  had,  coakl 
be  or  had  been  in  any  way  the  cause  of  them.  I  first  saw  him  jiro- 
feAsifinally  in  onn  of  these  Aimcks,  when  several  of  his  joints  were  swi>llcii 
from  simple  effusion  into  ilicir  synoviH-l  cavities.  I  pointed  nut  to  bim 
privately  tht.^  cimse,  jlh  I  Iwlievwl,  of  the  wliole  of  liia  IniiiMu,  and  be 
follou'ed  my  lulvicL'  a»  to  it«  triiiiLinent ;  hi»  regnlar  medical  uttentUut, 
however,  whom  the  patient  wished  should  not  be  informed  of  the  sthi-tan 
and  fistah,  continued  to  re^rd  the  illuess,  just  as  others  had  con«tdprt>l 
the  foiiQor  attacks,  418  "of  a  gouty  nature."  Imiuiry  in  every  doabifal 
case  of  "ugiiiuh  att(u.-ks"  in  maXcA  iihould  always  be  made  as  to  the 
condition  of  the  iiietliro,  and  not  unfrequently  a  stricture  or  Home  other 
old-fttanding  disorder  will  ha  found.  tSwelling  of  one  or  more  of  the 
joints,  especially  of  the  knees  and  ankles,  and  of  the  sheaths  of  tendons, 
or  oodoma  of  the  lower  limbs  is  sometimes  met  with  in  this  form  ud 
urinary  fever.  The  swelling  of  the  joints  and  tendon-sheaths  is  d(K  to 
simple  effusion  of  synovia  without,  as  a  rule,  redness,  heat,  or  tendernc 
altliou^h  some  pain  mu}'  be  felt  on  movement.  The  flnid  rarely 
purlform.  These  joint  cases  are  very  chronic^  three,  foor,  and  Bt»" 
months  being  reijuired  for  thoir  euro. 

Diagnosis.— From  iHtm-litml  xiiul  suf/jntratirr  tu/'hiitis  the  "  traosieDt ' 
and  "  recui-iiii^  "  forms  of  urethral  or  urinary  fever  are  to  I>c  distiuguiibwl 
by  the  suddeti  and  rapid  development  of  the  symptoms,  and  the  short 
duration  of  the  sttack.  The  "  intermittent "  fever  is  more  likely  to  be 
rniiitakuri  for  inttrrHLitinl  nephritis,  a  iliNt^asp  indeed  u|H)n  which  it  i) 
MTV    prone   Ui  1»0   (jugraft-ed.       From  ordinaru  .■irjffiraaniti    Oio   short   and 

commonly  favourable  course  of  the  attack  will  distin(fui»b  the  *'  trauMmi  ' 
and  "recurring"  fever;  and  the  intcrvids  of  fair  or  good  health  betwecu 
the  attacks  will  mark  off  t-ho  "intermittent"  fever.  From  uAicrHi^  the 
diagnosis  may  be  much  more  diBictdt,  but  the  absence  of  coma,  drowidn«»i 
and  convulsinns  serve  to  exclude  uraemia.  From  yonnrrhoeal  rfismmttiim 
urinary  fever  will  be  distinguished  by  the  discovet^'  of  the  gonococons  in 
the  one  and  its  abscnec  in  the  other;  otherwise  there  arc  many  poini.i  of 
resemblance.  The  history  of  the  onset,  the  paroxysmal  attacks,  and  the 
good  health  in  the  intervals  between  them  serve  to  characterise  the 
"intermittent"  fever — the  only  form  for  M'hich  gouorrhocul  rhcmuatisu 
«an  be  mistaken. 

Progrnosts. — It  is  exceptionally  rare  for  any  serious  tenuiiuiUoo  to 
follow  eit.Iier  oi'  tlie  forms  of  urinary  fever.  Even  though  the  excretion 
of  urin^q  may  be  NUppressod  for  nutny  hours^  recovery  luider  approjtriste 
treatment  is  the  rule.  Death,  however,  has  occurred  in  eat-h  form  uf  ths 
disease  at  periods  vnrying  from  six  hours  or  less  in  the  "tnuuieac" 
type,  to  two  or  three  weeks  or  more  after  the  onset  of  an  "iutenmtttlll" 
attack. 

Treatment.^ The  prophylactic  treatment  is  purely  surgical,  and 
thuugii  of  the  very  highest  importance  it  would  be  out  of  plaoe  to  do 
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more  iban  mcntiou  ib  here.  When  the  joints  are  Aff«c(«d  in  the  "  inier- 
mitccnt"  codcs,  careful  siirgiutl  trcatmcni  of  thein  !>>  (l»iimndc<l.  Aa 
£ooii  as  a  rigor  occurs  it  '\a  esseiitifLl  to  put  the  pnlic lit  to  bed  ami  to  ke«p 
the  ftkin  vrui-m  and  promote  perspirdti'm.  Hot  weak  t^a  and  other  hot 
diluenta  sbould  be  (wnaken  of  freely,  and  great  beuefit  is  verv  often 
deiived  from  one  goofi  dose  (un  ounce  or  ah  ounce  nnd  n  lialf  of  brandy 
or  rum  added  to  the  tea  or  taVt'o  in  hot  water),  If  diiirrlitwit  is 
present,  aii  it  f^omtilirEius  is,  it  tiliuuUl  rmt  br-  (Stopped,  Wipociidly  if  [urtial 
or  complete  Bupi>res6ion  of  urine  conipHi'Ate  the  fever.  Sweating  and 
diiirrhoea  are  the  two  chief  means  of  elimiitatiiig  those  dt-lrterioiis  pro- 
ducts which  the  kidneys  are  no  h>iiger  removing  from  the  bhtod.  Voiiiit- 
jii^  mity  h1«o  be  ti^istcd  ur  pnnimted  in  cages  of  suppiiiagion  ;  in  one  of 
my  cues,  in  which  the  suppression  had  lusted  forty-three  houra,  the  vomit 
contaiaed  2'7  per  cent  of  urea;  iind  as  a  large  quantity  of  Hiiid  was 
cjeciod  from  the  stoioaeh  and  the  kidneys  wore  »piity  healthy  the  poiient 
did  not  beconit!  comatose,  (uul  uitide  an  excellunt  rLirovoiy. 

Morphine,  if  the  kidneytt  are  healthy,  by  increasing  the  action  of  the 
skin,  helps  to  relieve  the  congested  renal  blood  vemele.  In  caites  of 
suppnMsiori  without  organic  renal  disease  I  have  seen  most  marked 
improvement  follow  the  subcutaneous  injection  of  ^^  gr.  of  atropine, 
with  J  gr.  of  morphine — exhaiiRting  vomiting  was  chtH-keil.  sleep  was 
induced,  perspiration  promoted,  and  4  ounces  of  urine  were  excreted  at 
the  end  of  six  hours  from  the  time  of  the  injection.  I'ilocarpinc  increases 
the  action  of  the  skin,  but  its  eflbct  on  the  kidney  is  uncertain.  The 
diet  should  conaist  chicHy,  if  not  entirely,  of  milk  ;  aoltd  fond  cannot  lie 
takiMi  during  the  height  of  the  fever.  Beef-tea  and  meat  extmcts  are 
unBiiiLiblu  during  the  fuiivtiuital  iuiiCtivity  of  the  kidneys.  Lime  water 
will  correct  acid  fermentation  in  the  stomach,  and  \'ichy  water  and 
btu-loy  water  with  milk  fonn  very  luieful  drinks.  Saline  ajicrieiil)*  are 
the  Iwat  if  the  Uiwels  are  wwtive,  anil  viiumas  aj-p  often  i>f  great  use. 
Nutrient  cueiuaa  may  be  required  if  vornilirig  i«  prnhmgetl  iiiirl  excessive. 
(Quinine,  aconite,  and  iron  arc  the  best  and  most  suitable  drugs.  Five  to 
ten  grains  of  tiuitiiuc  iu  lemuu  juice  combined  with  i  to  1  ounce  of 
brandy,  and  half  a  dram  of  liquor  morphiuae,  given  at  once,  and 
repeated  iu  two  hours  it'  the  rigor  has  Itcon  severe  and  the  tpm[ierftturo 
kee|i9  above  lOO'F.ofteu  give  very  satififactory  result*  in  the  "transient  " 
and  "recurring"  types  of  cases  when  there  is  not  suppression  of  urine. 
In  the  "  iiitenniirent  "  type  milk  and  fish  diet,  mineral  acids  with  biirk  or 
quinine  (or,  blotter  still,  tincture  of  iron),  and  warm  eloUiing  are  the 
Msenti;d  pointa  of  treatment.  Cystamine  or  urotropine  should  l>e 
^veu  regiUiirly  and  continued  for  some  lime  in  cases  of  liaeilluria. 
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XI.  NEPiiREtTA.SL»  OR  Renal  D18TE.NSION  occtiTB  UQ  chrco  fonu, 
ntmely.  liydroniiphrosU  or  distension  with  urine,  pjonophrons  or 
distension  witli  pus,  and  haenmtunephrosis  or  dt^tensiofi  with  blnxl. 
In  pyoiicphrDsiM  mid  haetnaUinephrosis  the  amount  of  ptu  ur  blr>al 
respectively  viiries  considerably  in  proponion  to  the  amount  of  urine 
mixed  witli  the  pus  01-  blood.  Tbe  cause  and  mode  of  distension  is  the 
saiuo  in  each  dosi^  of  cAse,  and  is  mainly  the  rcBitlt  of  bydnwtiitic 
pressure  plus  the  exienHibility  of  the  rvnal  stnictures  on  tba  one  hanil, 
ami  muchHnicJit  obKtnictirm  on  the  other.  Tbo  obcitructiuii  mnsl  be 
either  incomplete,  intermittent,  or  of  ^adtuU  development;  for  it  hu 
been  shewn  clinically  and  expertmentjtlly  that  a  sudden  compldl* 
ob.stniction  leadn  to  rapid  atrophy  and  ultimately  to  nmi[dete  disappetr- 
aiiL-e  of  the  affecteil  kiihioy- 

A.  Hydronephrosis. — This  name  ia  pven  In  over-Qisten«i(in  of  ibe 
kidney  with  lu-iiw,  the  result  of  mechanical  obstruction,  no  mattrr 
whuther  ilit.-  i-iutsu  lio  in  tbo  urothni,  bltuider,  or  ureter.  Probably  ooo- 
thti-d  of  thi)  cju'ic-H  oi  hydronephrnsis  in  which  11  pidpuble  tnmonr  is 
fitrnictl  hiivit  a  MnigeikitAl  urigiii. 

C'/nijeintttl  CiiNi^g. — Twititings,  midue  obliquity,  contractions,  ami 
other  anomalies  of  the  ureter.  This  duct  is  in  some  cases  a  m«re  fibroos 
cord  ;  or  it«  vesical  orifice  may  be  of  pin<holc  size ;  or  minute  cysts  may 
develop  in  its  mucou)$  membiiuio ;  or  the  unglo  of  it«  junction  with 
the  kidney  may  be  so  acute  bs  to  impede  the  deeoent  of  tbe  anncL 
Cases  of  double  hydi-onephroRis  of  congenital  origin  are  not  very 
ancommon. 

Ao/uireti  oiuks  are  cunccr  of  the  |Klvic  oi^ns,  6bromyoma,  peine 
inrtamnmtion  with  contraction  of  tbo  ccIluUr  tissue.  Un  account  of  it* 
frequent  dependence  on  pelvic  disease  and  upon  moviible  kidney,  bydro- 
nephroiiis  ia  very  much  more  frequent  in  women  than  in  men.  Calculus 
is  a  frequent  cau»e,  either  by  beiitg  impacted  in  or  by  caitsing  iilcenttion 
follo!fted  by  contraction  of  the  duct.  Other  causes  are  tumoun,  inflam- 
mation, or  ulceration  of  (ho  bbidder  followi-d  by  contraction  of  the 
vesical  orifice  of  the  ureter.  A  papilloma  or  fibroina  of  the  bladder  anif 
prola|).se  of  the  veHii^al  ari6c?e  of  thu  iin-ler,  and  a  calculus  lodjzed  in  a 
pnucli  close  to  the  vertical  orifice  or  in  the  duct  itself  m  it  posses  through 
the  vesical  wall,  are  other  causes  of  unilateral  hydronephrosis.  Com- 
pression of  tbe  ureter  by  enhirged  lymphatic  glands,  adhesions  or  hantU 
of  HbmuR  LiR8U<.%  iridunitioti  arid  coiideiiHation  of  the  surrounding  celluUr 
tisHue  and  other  cMiEts  of  presaur^  upon  the  ureter  prodoce  it.     Hydro- 


nephroftis  may  atfect  both  kidneya  or  only  one,  or  may  be  limited  to  n 
part  of  one  kidney.  Stricture  of  the  urethra,  phimoMs,  enlarged  proKtjite, 
flexions  and  prokpse  of  the  uWms,  and  uterine  tumom-s  uw  common 
causes  of  double  hydro iicpbrosiM.  When  distension  is  limited  to  one 
portion  only  of  the  kidney,  it  is  generally  due  to  obstruction  in  one  port 
of  a  double  i-enal  pel\-is,  or  lo  a  double  ureter  one  only  of  which  is 
blocked.  The  pro|)onion  uf  cases  in  which  hydronephrosis  produces  a 
|>al[)8blo  BlNlominid  tumour  is  very  small  compared  with  the  fretpieiicy  of 
tlie  diwase. 

PaOuJcgy. — The  pelvia  of  the  kidney  first  Wcomea  converted  into  a 
Apheroidal  sac,  then  the  calyces  are  widened  and  stretched  in  evcr>' 
direction,  and  at  length  the  capsule  of  the  organ  ia  exjunded,  and  what 
remains  of  itK  corticHJ  and  meclnllary  Rul)HUuice  ItecomeB  still  fuither 
oorapress«d  and  almorbed  until  nothing  ik  hift  but  a  loculatcd  cvKt, 
the  Mpta  of  which  are  inextensible.  The  size  of  the  hydronophrotic  sac 
may  not  exceed  that  of  a  normal  kidney  ;  it  may  even  be  smaller ;  or.  on 
the  other  band,  it  may  be  aufiiciciitly  large  to  form  a  swelling  iK-cupyiiig 
a  great  part  of  the  jilxhimiiial  cavity.  The  eonlaincd  llniil  is  water, 
bohling  a  larger  umounl  of  sodium  ehloridc  thaj)  exisLa  in  urine  and  a 
few  epithelial  cells.  Its  quantity  is  sometimes  enormous,  amounting  to 
several  gallons.  Urea  is  often  all  but  ab»ert.  The  reaction  is  acid  or 
neutral,  and  the  tluid  may  be  dark  in  colour  and  colloid  in  ootisistenee. 
When  tho  seat  of  obstruction  is  in  the  lower  iirinaj-y  oi-pans  the  ureter  is 
dilated,  and  commonly  the  change  is  bilateral.  When  the  olistructiou  is 
in  the  uretlu^  pyogonetic  infection  is  more  common,  and  pyonophroMs 
cucceeds  to  hydronephrosis.  As  regards  the  communication  with  the 
bladder,  it  may  be  open,  closed,  or  valvular. 

My  experience  in  operations  on  the  kidney  has  le<l  me  to  classify 
cases  of  hydronephrosis  into  (i.)  Simple  hydronephroms  with  ati'0|thy 
without  expansion  ;  these  are  the  small  flaccid,  shrivelled  kidneys.  <ii.) 
Simple  hydronephrosis  with  atrophy  and  expansion  ;  these  often  enlarge 
int*>  huge  cysts,  (iii.)  Hydronephrrwi-s  with  atrophy  of  thr  pynimidal, 
and  thickening  and  scleroKiR  of  the  inedulhtry  iniU<iL-mce  ;  theiw  kiiltteya 
have  geiiendl}'  been  tnllamed,  and  art>  prone  t^i  KU|>pnrate. 

Sj/mptoms. — llydronephroeis  may  occur  at  any  age,  and  is  twice  as 
frequent  in  females  as  in  males.  \Vhen  the  dilatation  is  insuHii-ii-nt  to 
give  rise  to  a  tunu>ur,  llicrc  are  generally  ni>  signs  chajTiutpriBtic  of 
bydronophrosifi.  Out  of  «  sltii-'s  of  142  raMf»  at  the  Midillesex  Hospital 
an  aMominal  tumour  "wiis  formed  in  but  very  few.  In  some  advanced 
cases  in  which  no  tumour  exists,  thirst,  pain  in  the  back,  frctpicnt 
micturition,  partial,  total,  or  intermittent  anuria,  and  nb»<un3  or  pro- 
nounced abdominal  pains  are  present. 

A  hydrouephroiic  tumour  is  dull  on  percussion,  sometimes  lobulated 
in  contour,  ami  frequently  fluctuates.  It  has  all  the  characters  of 
H  renal  tumoTir,  being  situated  in  tho  flank,  preesuig  the  ilio-coatal 
parietes  Wc-kward^  and  outwards,  liA\'ing  the  colon  in  front  of  it, 
and  the  small  intestine  cither  in  front  or  thntst  over  to  the  n|^x>sttfi 
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side  of  the  abdomen,  according  to  the  bulk  of  iho  swelling.     If  of  do 
gi-eat  Aizc,  it  nmy  be  painless ;  if  large,  it  may  give  rise  to  excniditftBg 

suffering. 

\rhnn  ic  ariRps  from  finmo  innocent  caiis?-,  such  as  prcgnUKi*  or 
uterine  flexion,  its  formation  is  unattended  bv  any  conEtitutioiuil  or  Kxul 
tlistnrhiinpe ;  but  when  from  soma  piuDfiil  cause,  mich  as  iropAct^ 
calculus,  or  Kdihlun  kinking  of  th»*  ureter,  the  symptoms  incidoutal  to  the 
particulHi-  condition  will  occur  before  the  tumour  makes  \X&  appeatmnct^ 
and  may  uiuse  it  to  l>e  overlooked. 

ITiero  nro  instances  of  ihu  tumour  inirrmitlin^,  that  ia,  being  pmoi- 
neiit  til  Olio  time  iind  not  ciistinpiishuble   nt  another,   the    disapj 
anco  of  the  tumour  being  sometimes  aasociatcd  with  polyuria,  the  u 
being  accompanied  by  hlooi),  pus,  or  mucua.     lu  some  casee  constipnti«in 
rcaults  from  pressure  on  the  colon ;  in  others,  no  recognisable  *yiiiptoiDi 
occur  till  uraemia  sela  in. 

l/iiitjitMis.  —  \Vhpii    of    moderate    size,    the    tumom*    luw    to    lie 
tinguiahod  from  renal  or  jwnnophric  iibscess  and  {terinophric  extra 
tion.     When   it   forms   u   palp'ible    tumour,   it   may    be    mistaken  for 
pyonephrosis,  or  for  a  hydatid  or  serous  cyst  of  the  kidney,  Urer,  w 
spleen.     When   of  great  size,  it  may  simnUte  aiscites   or   parcnrnmn 
cyKlonia.      If  tho  eubsidence  of  the  tumour  is  followeil  by  lui  tiicrrafie  ia 
ibe  outflow  of  un'uc,  the  diugnosis  of  its  liytlnmephrotic  natui-e  it  cleaily 
indicated.     Perinephric  abacesa   is  quicker  in   ita  course,  and  eidls 
much  moro  pain  and  coiLsUtutionul  trouble  in  JM  early  stage.     Benrecn 
hydronaphrdtic  and  pytmephrotic   tumours    the    diagnosis    is    ofl«^n    im- 
IKHMiiblu  au<l  imlcLid  tuuiiHtcrial,  nnd  dopi^nils  u{)on  the  amount  of  pus  in 
the  urine  and  the  pi-o«ence  or  absence  of  tho  consUtutioital  signs  of  suj^um 
tion.     Purulent  urine,  rigors,  and  fever  indicate  pyoaepbrosia,  as  a  mle; 
but  8)ich  diagniMic  Hymptomst  rmy  be  absent     Hydatid  and  serous  cyM 
of  the  kidney  are  best  diagnoeod  by  their  history. 

From  ovurian  tumours  the  diagnosis  is  often  very  difficult.     ThflBa    _ 
are,  as  a  rule,  more  mobile  than  renal  cysts,  aud  enlarge  iipwanU  fra^^H 
the   pelns,  not   fonvards  from  the  loin.     Moreover,  the  intestine*  ai^l 
behlml  an  ovarian  and  in  front  of  a  reiinl  tumour.      When  the  tumour  ia 
renal,   the  uterus  is  neither  displaced    nor    fixed.      In    the    ciuto    of   an 
ovarian  or  iramvarian  cyBl,  on  tiie  othur  hand,  it  ia  displaced   upwArds 
and  to  one  aide. 

I^ii^rnnsi-e. — This  depends  in  great  measure  upon  the  distension,  but 
cliietly  upim  whether  one  or  I>oth  organ*  are  invulverl.  M  onlv  onr 
kidney  is  atTccted,  aixl  lliu  Liinuiur  not  htrge,  lift*  may  l>e  indtffinttelv' 
prolonged.  There  ia  always,  however,  the  fear  that  calculus  or  other 
di^c.-i^e  of  the  opposite  kidney  may  cause  death  by  suppreesiou  of  urine 
or  unioniiji,  or  that  nuppumlioii  may  occur  in  the  cyst.  U  the  di^ten' 
Bion  increase,  death  may  result  from  prL-saur-u  on  neighbouring  orgaa^ 
rupture  into  the  peritoneum,  or  suppression  of  urine. 

7*mi/mrti/.^Medical  remedies  are  of  no  avail.  Surgic;U  measorw 
should  be  directed  against  the  cause  of  the  hydro uophro«is.  whether  it 


mobility  of  the  kifliiey  or  a  tumour  or  other  cxtra-uroteral  |>re«8nri>  on  (he 
tube,  and  whether  it  is  situated  in  the  nbdomen  or  [telvis.  ^Vilell  tlic 
cjiiifti?  h  an  abimrniiility  of  tlie  urpter  at  the  pelvis  of  thw  kiihiry,  niiil  u 
fnir  umoiint  of  HiHiretinj^  n>riHt  tiiif.uti  reiiminx,  a  lilastfc  opei-Htion  for  the 
n-nmval  of  the  obstructing  taiiwe  ie  liemanded.  When  the  ftuioimt  of 
renal  parenchyma  remjiining  is  very  little,  or  the  cwiiliciun  r)f  the 
IKktient  gives  no  encoiirap'ment  U*  liojw  for  guotl  rejjiiir  fullowing  a 
plastic  operation,  nephrutomy  with  dmiiiagc  or  nophrfrctomy  must  be 
pnictised.  After  nephrotomy  for  liydronL-phrosis  si-orch  should  ^<e  made 
with  the  finger  through  the  lumbar  incision  with  the  object  of  detecting  a 
stone,  and  the  ur^'ter  nhouUi  also  be  tcstc<l  by  passing  a  long  probe  or 
small  sound  along  it  from  tho  inteiior  of  the  kidney  downwanU. 
Lumbar  nephrectomy  is  rctpiired  when  the  kidney  is  so  much  danmged 
a«  to  he  incajKible  of  performing  lU  function,  or  when  thoro  is  a  free 
continuous  diacbat^  from  the  loin  after  treatment  by  neplirotomy ; 
except,  of  course,  in  cases  lu  which  the  opposite  kidney  is  defective. 

Con^nital  Hydronephrosis. — In  by  far  the  larger  numlKT  of  f-m-es 
n(  hydrnnephrnRin  foiiml  iti  the  fetus  and  in-w-boni,  both  kidneys 
■re  involved,  the  most  common  cause  being  imiwrfomte  urethra.  It 
may  be  due  to  minute  cyst*,  or  to  membnuiouB  septa  in  the  ur-eihra ;  or 
to  cysta  in  tho  ureter  or  pelvis  of  Uio  kidney.  The  siibjecu  of  this 
(liwaae  may  he  liom  dead,  or  may  live  for  a  few  weeks,  months,  or  even 
yesrs.  The  urine  removed  from  some  of  the  cases  of  congenital  hydro- 
neplirofiiti  haa  contained  little  or  no  urea.  The  size  of  u  hydronephrotic 
fetus  has  proved  a  Berioufi  impeiUment  to  labour  in  sevami  ai^i's.  and 
hns  rendered  pjtrturition  impossible,  until  the  alKlomen  of  the  child  has 
Iteen  rcduccil  by  tJippiug. 

Congouitnl  hydronephrosis  h  frequently  nssociabed  with  some  other 
coDgenitkl  deformity,  such  as  hare-lip  or  cliih-foot. 

These  case*  pro%*e  that  the  secretion  ol  urine  goe«  on  lo  a  very 
coosidorahio  extent  during  the  latter  half  of  intra  uterine  gestation  ;  an<I 
that  when  any  obstacle  to  the  outflow  of  urine  exists,  the  BJimo  per 
nicious  effects  of  distfiusion  of  the  bladder,  ureters,  and  kidney.s  ocenr 
befoi-e  birth  as  are  commonly  known  to  arise  from  phiroosi;*,  urethral 
stricture,  calculus,  and  other  causes  of  olwtructioii  after  birth. 

E.  Pyonephrosis  implies  dilatation  of  the  jx'lvis  and  calyecft  of  the 
kidney  with  puts  ttr  pus  and  nrtiie.  In  iulvatH:e<I  cu^es  the  Kuppuratioii 
and  iiiiatation  txiend  beyond  the  calyces,  and  go  on  to  compression  and 
flisinteffnition  of  the  pjTamidal  and  cortical  substiincc,  converting  tho 
organ  into  a  large  loculated  sac.  the  nature  of  the  cutileiits  of  which 
du[)unds  upuri  the  can^^e  iif  the  obHtruetion. 

I{ydronephi>)ei»  becomes  pj-onephrosis  as  soon  as  suppuration  occurs ; 
and  therefore  the  causes  of  pyonephrosis  arc  similar  to  those  which 
generate  liydronephmais.  When  au  obtttnictiou  causes  pycine]jlirosis 
at  OTiKC.  it  is  more  complete  in  its  character,  and  more  rapid  in  its 
irritative  eflecis  upon  the  kidney,  than  when  it  causes  hydronephrosis 
first.     In  some  cases  of  pyonephrosis,  the  pyelitis,  iastead  of  following;, 


has  preceded  tho  obatrucdon.  A  smnll  iiiass  cutisisting  of  blooA^ht, 
tni|>is)iuU-(i  piis  or  inucu»  as  a  result  nf  jiyt^Iitia,  or  the  dotritus  &om  * 
calculus,  new  growth,  or  tulierculous  clfljK)Hit  nuiy  block  ihe  uretfT,  mmI  to 
lead  to  ilistontiion  with  nriue  and  pus ;  to  which  may  be  added,  tn  •unu 
inntancea,  blood,  mucus,  pboaphatic  deposit  and  detritus  from  Uhs  dii- 
organised  kidney  or  new  growtli. 

KlioUiiit/. — 'I'hu  mcMl  frcigiient  caune  of  pyonophrosis  is  caloolliU 
pyitliiis  ;  indeed,  i-erml  ealculuit  U  m  largely  in  excou  of  other  axmm 
thiiL  it  li;i8  been  implied,  if  not  explicitly  itAt«d  by  some  writers,  xhM 
pyonephrosis  and  cakuloua  pyelitis  forming  a  renal  swcUing,  tur 
one  and  iho  snmo  thing.  This,  howc%'cr,  is  not  the  caM.  definite 
and  even  fubil  pyonephrosis  may  exist  without  giving  rise  to  iiny 
]Kdpal>le  tumour  during  life,  .tnd  without  doubt  may  be  caused  i  ^ 
many  conditions  other  than  stone.  Such  other  causea  are  pytlin- 
from  extcitsioiL  of  septic  intlammutiou  from  the  lower  urinnn'  orgniit, 
arising  in  atrieture,  gonorrhoea,  spinal  disease,  and  cystitis  however 
produced ;  ob»tniction  of  the  ureter  by  prowturu  or  infiltnuion  ol 
tumourft  or  inflammation  in  the  pehis ;  tuberculous  and  pyaemk 
dcpoflits  in  the  kidney  or  renal  peKia  ;  the  presence  of  such  panwite* 
as  hydHtid,  and  E»sUong<jhis  <jiffits  in  rare  instances  ;  or  the  occurrence  ot 
tlirect  injury. 

Mirrhul  Jiiatiimtt. — A\*hctt  pyelitis,  whether  acute  or  chronic,  it 
associiited  with  retention  of  urine  withiji  the  reud  pelvis,  the  muooiu 
membratie  by  degrees  assumes  a  dull  white  colour,  is  markedly  thickened, 
and  forms  pus.  The  pent-up  luine  soon  becomes  nikatinc  from 
lulmixuin!  with  puR,  ui'ca  i.11  converted  into  carbonnte  of  anunnniuio,  and 
phosphulic  uilciUou^i  material  \b  ofU>n  dejioi^itrd  u[>uii  the  lining  mem- 
brane of  the  organ.  As  the  distension  of  the  ca\'ity  of  the  kidney 
proceeds,  the  orifices  by  which  the  caIvccs  and  pelvis  conunuoicAte  often 
become  narrow  and  even  entirely  closai,  the  pymraids,  and  ihwi  the 
cortex  of  the  kidiioj',  Voomo  more  and  more  atrophied,  until  nt  length 
all  the  gliindular  tissue  is  completely  removed,  and  the  orgiin  is  U-ati*- 
formed  into  a  multilocular  or  many-ch-amWred  cyst.  Its  relations  and 
connexions  with  the  surrounding  structures  vary.  Sometimes  it  forms 
adhesions  on  all  side*.  Ulceration  of  the  cyst  wall,  or  suppurating 
tracks  burrowing  through  what  remains  of  the  renal  subetaiice,  may  eml 
in  fistulous  openingR,  perinephritis,  i>entonirifi,  or  the  discharge  nf  pus 
and  urine  by  the  mouth  or  rectum,  or  through  some  opening  on  the 
surface  of  the  body,  most  frequently  in  the  loin  {see  "  lienal  Fistulas  "). 

The  fluid  ronfained  in  the  distended  kidney  is  occasionally  pus  with 
bloiirl,  or  pus  so  concenM-atcd  that  there  is  hardly  a  trace  of  urine.  If  it 
h.-ia  become  changed  by  decomposition  and  the  development  of  ammonia, 
it  is  more  or  less  thready  and  giair}' ;  at  other  times  it  is  a  soft  murtary 
niaturiid,  of  a  white  or  buflf  colour ;  in  other  cjises  it  is  of  the  cousirtcnce 
of  butter.  When  a  calculus  in  formed  in  the  kidney,  it  often  aawnnw 
a  brnnched  form  which  exactly  fits  the  [lelvis  and  calyces.  Sometime* 
independent   calculi  occupy  the  pelvis  and  calyces.     Incomplete  and 


persisting,  ur  uomplote  but  inteinipled  obstniction  to  the  escape  of  urine 
or  piis  from  the  kidney  jielvis  gives  vise  to  iho  greatest  degree  of  exptin- 
Bion  of  the  organ.  When  the  o1>stniction  h  complete  and  persistent,  the 
parenchyma  ol  the  kiiliicv  iitrophicjs  rapidly,  aiid  Iwfore  the  calyces  and 
rvnal  pelvis  expand  to  any  gre^t  degree.  In  sorae  cases  the  kidney 
becomce  cooiplelely  sacciilateil.  and  left  without  a  trace  of  glanduUr 
iiMiie ;  suljew)U«iitly  it  Hhtiiiks  to  niuch  below  the  normal  size.  Pyo- 
nephrosis is  flometimea  spokoii  of  as  being  open  or  closed — "  open  "  when 
there  is  an  outlet  to  the  bladder  for  some  of  the  pus ;  "  closed  "  when 
the  pus  cannot  escape  at  all,  ornnly  t^t  the  smallpiit  degree,  frtmi  the  renal 
cax-ity. 

Sifmptmis. — In  the  e^rly  stages  the  symptoms  are  those  excited  hy 
the  cause  of  obstruction,  and  in  addition  thiwe  of  pyelitis. 

If  the  obatniction  l>e  not  complete,  thei-e  will  be  ])us  in  the  urine ;  if 
intermittent^  llieir  will  be  limuB  during  which  mora  pus  is  discharged 
than  at  otIiKi-s ;  if  complete  and  permanent,  there  will  be  an  entire 
absence  of  pus  in  the  urine.  There  will  be  constitutional  symptoms  of 
snppunitioii.  When  a  tumour  forms  in  une  or  other  loin,  it  pussc»»o« 
the  unnio  chamcttTs  as  u  liyditmophrrjtic  tumour.  It  is  elastic  or 
fluctuating,  or  uotbilated  and  hai-d,  and  bulging  the  ilank  as  well  as 
occupying  more  or  lees  of  the  abdomen.  When  the  tumour  is  not  of 
great  size,  there  may  bo  a  lino  of  resonance  above  it ;  but  if  it  be  of  con- 
siderable  dimensions  it  may  have  foniied  adhesions  witli  the  umler 
BUrfttce  of  the  liver  or  s]tleen,  and  m  simulate  a  tumour  or  enlnrgemc^nt 
of  one  or  other  of  thcne  organs.  If  \evy  large,  the  tumour  has  almost 
always  a  mure  or  less  nodulated  or  lobulated  outline,  and  the  I'esonaiice 
of  the  distende<l  colon  may  be  elicited  on  the  outer  side ;  when  this  is 
the  case,  and  fluctuation  is  also  distinct,  hydro-  or  pyo-nephnwis  is  clearly 
indicated.  The  pain  experience*!  depends  greatly  on  the  size  of  the 
tumour  ;  in  some  cases  thci-«  an;  ^larfixyBms  of  gn-at  severity.  Pressiire 
over  the  front  of  the  tumour  nearly  always  aggravates  pain,  or  provokes 
it  if  it  were  not  present  before.  Pressiure  over  the  flank,  in  »ome  cases, 
is  not  only  well  born^j,  but  actually  gives  relief, 

When  the  cauau  of  the  obstructiiin  ix  intermittent  in  its  action,  the 
Inmlior  timiour  will  diminish,  or  may  even  disappear  altogether  after  the 
discharge  of  pus.  'Vhe  uiine  sbouM  be  frequently  and  closely  watched, 
and  a  record  kept  of  the  total  quantity  pssscd  during  each  twenty-four 
hours. 

If  the  ureter  be  eomplctoly  blocked,  the  toUd  i|imtitity  of  iirino 
excreted,  for  a  short  time  at  leiLst  after  the  occlusion,  will  he  markedly 
diminished  in  quantity.  If  partially  Mocked  the  quantity  of  pus  and 
urine  will  vary  from  time  to  time,  even  during  the  same  day ;  and  if 
the  cause  of  the  obxtruetiou  shift  so  tliat  the  urec«r,  from  lieing  quite 
blocked  at  one  penol,  liecomes  patent  at  another,  large  qiiautitiefl  of 
purulent  bloody  urine  will  be  passed  during  the  periods  of  patency  ;  the 
urine  in  the  intervals  of  oecluinion  being  nearly  or  quite  clear  and  natural, 
proWdod  the  opposite  kidney  be  healthy. 


Diafintais. — The  tumours  which  may  b«  mistnken  for  pjonophrmti 

were  tbua  enumerated  by  lijiycr : — "  On  the  left  side  of  the  abdttmcti.  all 
those  wliii^h  result  from  mnrl)i<l  enlargement  of  the  spleen ;  on  lh«  right 
sicio  thi!  liiiiiiturH  nf  ihe  liver  and  givll-Mmlder  :  nn  either  sirlu  the  vnrkiiu 
renal  tunioui'8  of  another  nature,  such  fm  hydmni'}>hm.<tiK,  haemorrlugi 
into  the  cavity  of  the  peU-is,  cancer  of  the  kidney,  tulwrclo,  kidney*  cny 
taining  hydatid  cysts  ;  cxtrareniil  alwetas,  either  idiopathic  or  conMCUtin 
tu  |>erforation  of  tlio  kidney  ur  of  the  colon  or  caecum  ;  uIisccsk  juisinf 
from  cAfies  of  the  spinal  cohinm ;  tumours  of  tho  supnu-emd  capKuIn ; 
aneurysms  of  the  aorta  ;  encysted  turnout's  of  various  c)iar:icter8,  hydatid 
or  othorvrtKc  ;  and  lastly,  fnical  tumours  from  the  nccumuiation  of  fac<a] 
mutter  in  the  eolon  or  aiecmn," 

Pyntiephrosis  is  nciirly  ahvjiys  preceded  and  juxHimiutniofl  l>y  fehrile 
Aymptoma  ;  the  tumour  is  mure  or  loiis  painful,  and  the  puin  is  incrca«!d 
by  pressure  over  it,  and  by  movements  of  the  trunk ;  and  when  Uu* 
lu-eter  is  not  ab»i-ilutuly  occluded,  thcro  is  the  presence  in  the  urine  at 
pU3-  Tn  hydronephrosis  there  is  an  al»encc  of  febrile  i^yraptoms  awl 
of  pus  in  the  urine.  In  perinephric  abscess  there  ie.  even  more  ]«iii 
than  in  pyonephrosis,  the  course  of  the  fever  if.  more  severe  ami  rapid, 
the  fluctiiation  succeeds  to  ill-defined  hardness  about  the  loin  and  iliac 
region  and  not  t<>  a  gmdimlly  ileveloj)ing  circumscribed  tnmi>nr.  In 
this  cntiflitioii  there  la  extreme  tenderness  liefiire  there  ia  any  sign  ni 
fluctuation  or  eLuticity  ;  the  thigh  in  often  f1exe<)  upon  the  alxlomen, 
and  cannot  be  extended  without  much  pain ;  there  in  generally  rvdncn 
and  oedema  of  the  skin  of  the  loin :  there  is  no  pus  in  the  urine ;  and 
when  pus  has  foraiotl  In  the  circnmrennl  tiiwue,  fluctuation  is  mnre  c*»ly 
iiiuilii  (jut,  and  lA  niuro  KupL'Hicial  llian  in  pyonephnMtH. 

Iniismiich  as  uephrutoiuy  is  the  approptialo  U-L-ntment  fur  this  Ivt 
condition  as  well  as  for  hydro-  or  pyo-nephrosis,  the  exact  differentiatioD 
between  these  conditions  19  not  so  important  as  It  would  otherwiM  he; 
for  when  the  incision  i^  rnado  the  exact  t-tate  can  bo  ascertained,  and 
the  a])proprii»te  course  of  action  adopiwl.  It  is  i^ometimes  impossible  Ut 
dlHg[ioAe  HScQiidiiig  Mippundive  pyelonephritis  with  general  enUrgement 
of  the  kidney,  fnim  pyonephrosU.  Tumour,  high  fever,  rigors,  and  pw 
in  the  iu"ino  are  common  to  both  diseases. 

hvgnosis. — In  cases  of  cancer  of  the  pcUic  or^ns,  of  supptimtioa  in 
or  nround  the  vesical  walls,  or  of  impaction  of  a  calculus  on  one  side 
with  dieejwe  of  the  opiKieito  kidney,  the  faud  prognosis  ia  detenniniM  W 
the  nuturo  of  the  cause,  When  pyonephrosis  of  one  side  only  is  produce*! 
ill  persons  with  pre^-iously  healthy  kidneys,  by  some  cause  which  ocdoda 
the  ureter  and  does  not  interfere  with  the  opiiiKiite  kidney,  the  (irognoBH, 
as  roganU  life  at  legist,  and  generally  :i»  regfinis  the  kidney  also,  is  good 
if  early  relief  to  the  pent-up  urine  and  pus  be  given. 

Trrnlmfnt,  in  the  early  stages,  consists  in  the  removal,  if  pfisgible,  of 
the  cause  of  olMtnn^tion  and  disti'iision.  If  the  cause  be  a  removnbje  or 
a  rcmeiliiitile  une,  such  as  stricture  of  the  urethra,  ur  prost/itie  cnlargo- 
inent,   iittunUon  must  be  addressed  to  that.      Tumour*  of   the  tivArr» 


ut4?niA,  unrl  of  the  bladdnr  fihmiiil  lie  rfutove'I  when  ]Mwisiblt9.  If  a 
calrtUus  is  felt  ii)  the  vesical  orifice  of  the  iirotor,  it  should  W  extracted  ; 
und  in  certiiin  cases  in  which  the  cnuao  of  the  obstniction  is  a  calculus 
imjitucttyl  in  the  ureter,  too  high  to  he  felt  from  the  MiiiUlur  mid  too  lou- 
Ui  lio  roacht'd  throufth  thy  kidney,  iin3ten)loiny  in  rc<|iiirwl.  Whfii  the 
cause  of  the  ohstniction  has  not  long  existed,  Aiid  i^  probiitly  n  email 
cnkuluii  or  a  plug  of  mncxis,  pus,  blood,  or  false  Tnemhranc  in  the 
un-ici-,  it  may  bo  displaced  by  freely  dnnkmj;  hot  liquidii,  such  as  weak 
tea.  but  anch  tentative  and  expectant  tfeattncnt  ought  not  to  1»e 
prohingeiL 

Palliative  treatment  of  the  tumour  in  permiMilile,  for  a  tiino  at 
least,  where  ohatruction  is  not  complete  and  the  pus  and  urine  can 
ctcape  by  the  uret-cr.  In  most  instances,  however,  ihc  proper  treatment 
is  nephrotomy,  pwllintivcs  being  us^'Iess  and  delay  flaiigisrous.  The 
cinTunuttiincet  whirh  iinlimte  nephrotomy  ara :  eoiiBtatit  pain,  increasing 
Bize  of  the  tumour,  continued  fever,  severe  gastric  and  intestinal  dia- 
tiiHwnce  from  irriuition  or  direct  pressure  of  the  tumour ;  inflammation 
of  the  Hummnding  ti.<»iies  or  iiilheniun  of  th*^m  Co  the  tnmoiir ;  and  a 
threatening  uf  ruptura  or  ulcaratioii  of  the  tumour.  Sutiindary  or,  in 
some  cases,  even  primary  nephrectomy  may  Iw  demanded.  Plastic 
operations  on  the  renal  pehne  and  ureter  are  much  less  favourable  where 
there  is  8np|»inition  than  in  cases  of  simple  hyilronephrosis. 

C.  Haematonephrosis  and  Uro-haematonephrosis.  This,  the  third 
variety  of  iiephrectju^ix  or  n*nal  distension,  is  rai-o,  nnich  rarer  than  either 
of  the  other  two  forms,  namely,  hydronephrosis  and  pyonephrosiB. 

Ktioio^tf. — Injury,  renal  calculus,  renal  new  growth  within  the  pelvis 
of  the  organ,  mobility  of  kidney,  contimtctl  fever,  purpura,  and  many 
other  conditions  lead  to  it.  Mydrancphi-oc«is  may  become  uro-biiemato- 
nephrosis  by  the  giving  way  of  a  vessel  on  the  iimer  wall  of  the  sac. 
This  is  more  likely  to  occur  in  the  intei-niiltent  form  of  bydro- 
Qepbroais,  and  to  follow  the  sudden  emptying  of  the  renaJ  cavity.  The 
haemiitxinephrosis  due  l^o  injury  may  ho  slowly  produced  if  the  blood 
esrape»  fritm  ;i  small  vessel,  or  very  rapidly  if  its  source  is  a  lininrh  of 
the  renal  artery  nr  a  nipturod  renal  aneurysm. 

Moff'ifi  Ahaiotatt. — This  varies  greatly  in  different  cases,  as  lb  does  in 
hydro-  nnd  pyo-nephrosis.  The  contents  of  the  sac  may  be  thick  and 
iiiHpiMalcjl,  or  thin  and  water}' ;  pure  blood,  or  black  aJid  like  treacle  ;  or 
duculoribcd  and  \\\  iHHiceiitric  layurs.  If  the  caae  in  nf  long  standing  thr 
blood  may  !«  eonsoHdateii  into  a  hard,  nearly  decolorised,  mass. 

fiymi^oms. — These  may  be  slight  and  of  slow  onset,  or  severe  an<I 
very  rapid  in  their  progrcw,  dejajiiding  on  ihc  natuic  of  the  cause  and 
the  source  of  the  bleeding.  Tlaematu^ii^  pain,  and  tumour  are  the  three 
classical  s^taptoms ;  but  any  or  all  may  be  slight,  considemble,  or 
absent. 

Pmyntms. — ^This  depends  on  the  cause  of  the  haemorrhage,  and  on 
the  coiulition  of  the  renal  pelvis  and  ureter.  If  the  channel  to  tht- 
bladder  remains  patent,  prolonged  or  frequently  recurring  haemaUiria  ni»v 
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destroy  life.  When  the  blood  conie«  from  a  largo  branch  of  the  km] 
artary,  the  kidney  or  \Xs  pclvia  is  apt  to  give  way,  and  grtsot  extran- 
sation  \\\Ui  the  {H-Tiiiophric  ti&>iiiL>  to  follow,  and  dcftth  to  ensue  frum  hw 
of  blooil  or  the  presaiire  effects  of  the  tumour ;  or  infective  cli*nge«  inijr 
occur  in  the  blood  ma&%.  Kven  if  life  is  not  threatened,  Uie  prospect  of 
saving  tliv  kidney  is  very  poor. 

TreidiMot. — If  llie  patient's  condition  is  nnfavourable  to  an  opemtion, 
and  i(  life,  from  loss  of  blood,  is  not  immediately  threatened,  it  may  be 
the  surgeon's  duty  to  stand  by  and  watch,  -w-ell  knowing,  howerer,  tluU 
the  kidney  'nill  be  destroyed.  But  if  an  op«:raiion  is  not  contrarindiaud. 
nephrotomy  and  the  control  of  the  bleeding  point,  or  nephrectomy.  Of 
ncphrci  ureterectomy  ranst  be  ]>erfonned. 

Subcapsular  Haemorrhage. — The  comparatively  rare  condition 
broLi;^ht  about  by  haemorrhage  beneath  the  capsule  of  the  kidney  ii 
liable  to  be  mistaken  for  tumour  or  other  renal  enlargement,  or  foe 
calculous  disease  of  the  kidney.  Subcapsular  haemorrhage  may  result 
eithcir  from  iltruct  tniuimi  or  indirrct  etniin ;  the  tgunntit}*  nf  blomt 
effused  van'ee  from  a  few  dram^  to  a  pint  or  mon>.  The  aymptoau 
produced  are  local  pain,  tenderness  or  discomfort,  and  undue  frequency 
of  mieturilion.  They  are,  in  fact,  very  similar  to  those  resulting  fnwi 
the  presence  of  a  reniil  cnloulus,  with  or  witliout  the  haemaUtrta ;  and 
tn  those  cases  in  which  the  blood  e0iuion  in  largo  it  is  not  at  ail  uidikcjy, 
by  its  hulk  and  renal  contour  together  with  the  bardne«8  and  nodu- 
lAtion  which  result  from  coagulation,  to  EtmtUate  a  renal  tumour  verr 
closely. 

The  subBC(]uont  efTcct  of  organisation  and  contraction  of  the  clot  is 
to  compreM  the  organ  and  soriously  to  impair  its  function,  so  that  wirljr 
relief  by  operation  is  of  importance  ;  and  the  difficulty  of  difitinfj^iiahing 
between  it  and  calculous  or  other  forms  of  renal  enlargement  or  uephmv 
tasis,  except  by  exploration,  I>ccomea  of  less  moment.  The  hictory  ol 
the  affection  mny  be  a  guide  in  .some  instant^os,  the  symptoms  occurring; 
enddflnly,  and  dieting  fi"om  a  blow  or  wTench.  Siich  an  ;uxidcnt,  how- 
ever, so  readily  calls  attention  in  the  first  instance  to  a  tumour,  or  causes 
stiddcn  i»aiii  nnd  enlargement  by  haemorrhage  from  a  previously  existing 
new  growth,  that  too  much  reliance  must  not  be  placed  upon  iL 


REFERENCES 
"On  tlie  Piitliolt^v  of  R^ntl  Droiwy."  lanai.  18*P. 


'9diu«  C«4ih.-«  uf  Hyiiroti«ijhn»fli>i," -V*.    TA»iMa»t  I/ofiy.  .'. 
18fl.— 3,  CoLLtNM,   w.  J.     •*  Traiimatii:  HvilrontplirostR,    t.rn    jw-W. 


1.  A0i.»,  A.  0. 
B.irnj:.  W.  H. 

1867,  B.H.  XXV. 

Journ..  Iflita.  i.  ti9«.— t.   IHuvhr,  J.  B.     "Neplim-toniy  fnr  llr<lrouM>tiRMU.'' ^m. 

Surg.,  I'biU,.   1W)1,  Jtxxiii.  73.-6.  Uickin^us,  V>\   H.     "On  Rcul   Dnjvj,   wtek 

EspGi^ial  Kefiireiitni  to  tlioCirvuliition."  Jfcd. -Chfr.  Trans.,  I>in'lon,  1S92.  IxiT.  31".— 

fl.   FFvr.iH.     Ana,  Siirijfrij,  18WJ ;  tiud  Joufn.  Am.  Mni,  At§ve..  1S9I.  xxii.  SS.'j.— 

7.  Qt'TONi   F.      "  Ki-ti'iiliiin  iviiale  ^i«ei>tifiue  inturniitlfnU-  (livlmnoiihr" 

(/.  uml.  d'org.  ff^Ut<-uri)i..  I'Ari*.  18fl].  Ix,  6.58.— fi.   Mmiiilsi,  11".     JUtJ.-Vl 

1876,  lix.  (tn  wMcli   will   Ix-  round  -17   n^ferencea]  ;  Unrj/ieai  Di»far<'  ••/  Js    .  .  V 

O/v/fr.  i.  SM  ;  llmiteriaii    l,ci-tliii>!)  :   "  OriKiii   arifl    I'logiv&N  of  llie    Ki-tiiil    S!i-/.i-.    ' 

38W1. — 9.   MouMBn.     "  Hcniiiloiu^|ilir*j»e,"    f.Vir.  J.  h^.,  Vmxi\   lSi1»,     lu.    IUmjl 


Trutit  dct  Maiadittdea  lirint,  IMl. — 11.  B<JkKKle,  W,  VrinaTi/ atvi  Hennl  JJiKata. 
—  12.  SiBWAUl.  0.  D.  "  HydroiWphroeU,"  Attn.  Surg.,  Phil».,  IWW,  xliil.  rt26.— 
13.  TrKnEB.  "Siir  rhydionijArofto  inWrmittcntc  el  son  tnttUmcnt,"  Sutl.  ft  mi<». 
St'C.  lie  lAir.  dt  faru,  Ifif.t,  n.s.  xix.  tf8&. 


XU.  Ti-BEKfUUisis  OF  Ti»  KlDNEY  occurs  in  two  fomofl,  the  milwry 
ami  thu  caseous.  Mtlinry  tultfrciilosiit  more  fit>quently  affocU  the  kidnuya 
of  ciiildren  uiuliM*  ten  years  of  Afc,  whureuH  ilie  caueous  form  ih  gutjomlly 
iu«^t  with  ill  young  and  middle  adult  lifi3,  bul  oocure  also  in  pereoiis  |Hist 
mi'Mlti  ft^e.  The  earliest  stage  of  nil  forms  of  tuberculous  disease  is  the 
miliary,  t>ut  it  is  ihu  &g^rct,'ation  of  those  mili»r}'  tubercles  into  grey  and 
yellow  nodules  and  then  iiiio  n].-uso8,  and  the  8ubeoqiicnl>  d^enerative 
changes  in  the  ninBaes,  which  give  rise  to  symptxtma  stiggeating  and 
re4(niring  treatment  directed  to  the  organ  urTected.  It  will  not  )>e 
neccMary  to  consider  the  miliary  aft't'cticti  further  here. 

Etlolo^. — Th(}  tubercle  iKicilius  which  is  the  cause  of  the  disease  may 
reach  the  kidney  cither  through  the  circulation  or  the  lymphatics,  or  by 
way  of  the  ureter,  lucending  from  Uie  urethra,  wmiiial  %'eKicleti,  prostate, 
or  bladder;  very  rarely  it  reaches  the  kidney  thmugh  itft  capsule,  by 
extension  from  some  other  organ  or  canty,  as  in  a  case  recorded  by 
hr.  Newman,  in  which  a  tuljcrculous  empyema  perforated  the  dinphrngm 
and  invwled  Liu;  kliltitty.  A<lvunci.xl  tulwrcukieiH  nf  thu  adrenals  Hpreads 
to  the  jierinephric  tiSHue,  bul  doos  not  penetrate  the  ruual  fapKnle, 

Iq  the  majority  of  cases  the  disease  fii-st  attacks  one  kidney  only,  and 
when  the  other  is  afTected  it  is  at  a  much  later  date.  The  records  of 
anto]jsie3  shew  that  the  caseous  furm  of  renal  tuberculosis  is  found  to  be 
bilateral  as  often  a«,  if  not  somewhat  more  often  than,  unilatcml,  but  these 
records  have  reference  to  |)eri(xlit  wbcn  the  diM.-a£0  lias  lastisl  a  king  time, 
and  do  not  tally  with  the  clinical  experience  of  the  diseju^e  iu  its  earlier 
stages.  It  attacks  males  somewhat  more  frequently  than  females,  luid 
in  more  ofteti  aaitocialed  in  theui  wiib  tuberculosis  of  one  or  more  of  the 
other  genilo-uririary  organs  than  is  the  case  lu  the  female. 

Patholog'lcal  Anatomy. — ^The  kidney  may  be  affected  without  infec- 
tion of  either  ii!»  ureter  or  the  bladder.  The  cortical  and  the  pyramidal 
areas  are  about  equally  often  the  first  to  be  attacked.  When  die  disease 
cimmences  in  iho  kidney,  it  may  spread  in  a  descending  manner  along 
the  ureter  and  invade  ihf-  bladder,  (.'onversely  the  ureter  and  then  the 
kidney  may  1m!  iwcorKUrily  distsuwd  by  an  ascemling  tuberculous  invasion 
from  the  bladder;  and  when  the  latter  is  the  mode  of  origin  of  the  renal 
affection,  the  morbid  process  spread*  from  the  apices  of  the  pyramids  into 
the  rest  of  thy  jxirenchymji.  The  kidney  may  lie  rpached  by  the  tubercle 
bacilli  travelling  ulimi:  ihe  JyniphalicH  from  the  bliuldcr,  williDUt  iiifuction 
of  the  intervKniiifi  ureter.  Following  the  course  of  the  blood- 
reuels  the  tubercle  Uicilli  may  reach  those  of  the  Malpighian  tiJts,  and 
there  become  the  starting-]K>int^  of  tlio  i^itliolugical  changes  in  the  organ. 
Expcrimentid  pathology  has  also  shewn  that  dead  micru-orgaiiisms,  us 
wfU  as  the  living  bacilli,  may  set  up  the  early  celltdar  pi-olifenttion  of  the 
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utbtsrt:uloiit  procesfi.  It  is  not  difficult,  genorally,  to  say  vital  hsv  bceo 
the  mode  of  infection.  When  by  the  blood,  railiiiry  tubercles  are  faand 
in  the  cortical  siilwtjiiice,  tlio  citseous  nodules  sire  older  nnd  wider  bImnU 
the  batiesof  the  pynimid.s  than  iiciif  their  apices  ;  and  if  they  li«ve  lirvken 
doivn  ami  <j[)ei]ed  into  iho  otlyveK,  the  opetiingH  of  the  vomicae  are  small, 
even  though  the  parenchymA  may  be  alniost  entirely  destroyed.  More- 
over,  there  tnny  be  littJe  or  no  extension  of  the  morbid  proeesa  into  the 
renal  ^i^elvis  or  the  ureter.  Wlieri  the  iliHease  is  of  the  ascending  trpt 
ihf  itretur  and  rermi  ]Hdvit>  ani  at  iiret  tliu  lieatK  »f  finia.ll  giibmaoos 
plaipies.  and  become  indurated,  thickened,  and  jierliaiw  ulct-mtcd.  with 
a  ciiiaiitity  of  cheesy  material  in  their  wa.IUor  in  their  himiim,  which  may 
iikiui»u^ly  cijinplutety  occlu'le  them  and  lead  to  hydro-  or  hydro-pro- 
nu[ihroitii4,  or  otherwise  to  comjiU-tu  dcstmction  of  thu  kidney.  Tbr 
calyces  shiLre  in  the  chan;^es  in  the  ureter  and  rciuU  ])e]vi»;  the  rg^_ 
nectiva  tissue  and  untiury  tubules  become  invmled  from  below  ujitnirj^^| 
the  vessels  become  obUicrutcd,  minute  haemon-hage«  occur  into  tJi^^ 
tissue,  and  the  destrucxive  process  spreads  from  apices  to  laues  of  tbs 
pyramids  till  largo  %'omicjie  are  formed,  which  commnnicate  wiih  ibe 
reiud  pelvis  hy  \vi<ie  0[nniiiig«.  The  oiweous  masse*  may  aUo,  t.h<)ngfa  more 
rarely,  hrcak  tbrouj^h  the  fibrous  capsule  of  the  kidney,  and  set  up  tubcr- 
culoiiit  perinephritis,  or  invade  the  contiguous  surfac'e  of  the  liver  or  ppleea 
If  the  tulHTrntoiia  fr)ci  ai'e  invatled  by  pyogenetie  organisms;  ali«ocam 
result,  and  the  cliriiciil  course  y>i  the  tubercle  is  rendere*!  more  acuti^ 
and  the  lesituiH  caused  by  the  pyogenetie  infection  are  more  serious  am] 
pernifttont.  Wlien  the  ureter  is  occluded  in  the  coiuise  of  the  asceialiog 
invasion,  or  by  the  im|>action  of  caseous  material  or  lime  salts  which  bare 
dc-seeiidoil  from  the  kidney,  tuberculous  pyonephrosis  may  result.  The 
l.Hidy  cif  the  kidney  is  often  enlarged  and  lohulsUnl  by  numerous  cboeay 
iiiKlideH  in  the  cortex,  which,  on  section,  are  found  to  be  mure  or  less 
ciinipietely  circimiecribed  and  in  different  stages  of  softening.  The  renal 
]Mirenchyma  between  the  tuberculous  musses  may  be  quite  hcidtby,  or 
dense  and  tou;ij;h  from  inlen^tjtial  wlerosia,  or  its  tu)>ides  may  )»e  dil:it«d 
and  stiiffud  with  degenoratod  epithelial  cells.  Thus,  if  pyogeuetk  infec- 
tion }ias  occurred,  the  whole  organ  may  W  converted  into  a  series  ef 
abscesses,  or  converted  inio  one  huge  absccM  by  the  gradual  softening 
and  destruction  of  the  intervouiiig  tissues,  with  cnseous  and  puriform 
debris  fur  contents. 

In  some  cases  in  which  the  ureter  is  obstructed  the  kidiiey  is  eon- 
verti.>d  into  a  hirjjo,  tightly  distended,  and  more  or  less  lobulatcd  mc 
tilled  vnth  a  thick  white  putty  substance  which  has  taken  the  place  of 
-  every  trace  of  renal  Hulmtaiice.  In  other  cases  the  kidney  becomw  a 
mere  shninkeii  putty-likr  ninsK,  in  which  uhiindance  of  cholesterin  OT 
calcareous  nodules  ai'e  formal  in  the  lobulatod  sjiaces.  In  other  cases 
thfl  disease  may  take  the  form  of  im  intilti-ating  intertubuUr  in'  '  n^ 
fibrosis.      In  cmtes  of  ren;d  tubunnilewiH  of  long  standing  the  ]'-  \-i 

tisAne  ia  apt  to  become  thtt  beat  of  chrunir  irilbimmalion,  eiLher  nclerueuu;, 
or,  what  is  very   conuuon,  of  the  hbrodipumatous  variety.     Very  finn 


adliej5ion»  uiiiUs  tlm  kuinuy  am)  rmial  pelvis  with  ihu  jwriiit^plinr  liiMiiie«, 
tbe  vena  cava,  the  iiorta,  and  otber  atruclures.  TIk*  lympbuiic  >,'l:i]ids  at 
the  hilum  of  the  kidney  may  also  hv  tubcrcoloua,  uiui  ha  tirtnly  iidhorent 
U>  the  Hurrotitidiftg  »triicUiri!!i. 

Tlic  0()oratiiig  surgcuii  Mbuiikl  remember  tliat  u  kidimy  may  bu  tbe 
seat  of  extengivo  discrete  miliary  tuburclc,  without  thei-e  Iwing  »uy 
evidence  of  tuberculous  dieeafie  on  the  s\irface  of  the  orgati.  Tuber- 
culosis of  the  kidney  is  sometimes  asaocintcil  with  cttrcinoms  of  tbe 
genito-!iriimry  organs,  such  a*  tbe  kidiioy  or  bladder. 

Tbe  mikUrial  iNinisite  gives  rise  to  foci  tbe  ^izc  of  a,  pin'e  head  in  tlie 
cellular  tiaaue  around  tbe  renal  bluod-veuelo,  which  tb*-y  oblitemte. 
They  arc  formed  of  ombryoDic  c«lls  and  leucocytes,  and  may  be  mistakeu 
for  tubercle,  but  they  tiover  cjiseAta  or  suppurau*.  l^ey  often  cause 
hacmAtiiria. 

Symptoms. — There  may  be  enlargement  of  thts  kidney  from  tuber- 
culous cheesy  maj^se^,  and  yet  an  entire  absence  r>f  symptoms.  Persons 
who  have  never  hiul  any  locidi»e<[  symptoms,  or  change  in  their  mine, 
or  any  undue  frecjuent-y  of  niM-luritiuii  have,  after  death,  been  founil  to 
ehotv  lulH-rculouK  mH»iti!K  in  Imth  their  kidtioy«.  The  symjitomti  in  the 
ewly  alag©  vary  accoiding  to  the  mauiter  in  which  tbe  kidney  is  invaded 
by  the  tubercle  bncilli.  \Vhcn  the  infection  is  by  the  blood,  there  may 
be  neitjier  local  nor  urinary  symplomB  until  ii  tumour  is  foitned  or  the 
fouol  calyces  have  boeomo  iuvaded.  In  the  chronic  infiltrating  or 
caseating  forms  the  symptoaiH  are  slow  in  developing,  and  may  never  lie 
severe  unless  sujipumtion  supervenes. 

When  the  kidney  is  invadod  by  way  of  the  ureter,  pain,  haematuria, 
urinary  changes,  and  tumour  are  prone  to  appear  at  tin  early  stage.  The 
various  symptoms  to  which  renal  tuberculosis  may  give  riKO  are  the 
following:  lumbar  jsiin,  dysuria,  polyin-ia,  frf<|ueiit  raictui-ition  by 
iiight  and  by  day,  haematuria  and  pyuria  iu  acid  uiine,  the  presence  of 
tubercle  bacilli  in  the  uiine,  pallor.  loss  of  tiefb,  night -sweats,  some 
eUvatinn  of  temjHTature  especially  in  the  evening,  reaction  to  the 
injection  of  tiibtTculin.  and  u  low  opsonic  index. 

Pain  in  the  loin  incruasets  as  the  disease  lulvanccfi;  slight  juun  has 
often  existed  for  many  months,  sometimes  for  a  y«ir  or  two,  bi-fore  the 
jmtienC  seeks  medical  »lvice ;  it  ii^  often  referred  to  the  loin  of  the 
affected  side,  sometinicH  t(v  the  pelvii*  or  groin,  ur  along  the  course  of  the 
ureter.  Colic  is  Kuuietimcs  the  ruttull  of  cjuwouk  [Mrtides  passing  down 
the  ureter.  There  is  oft«n  tenderneiu  ori  pal|)aiion  over  the  afTected 
organ. 

Tumour. — Some  increase  in  the  volume  of  tlie  kidney  is  excewUngly 
common  ;  and  in  a  large  number  of  uutcs,  tliough  thei-e  is  no  nephroctaisis, 
the  tubei-culous  kidney  in  the  middlo  and  advanced  stages  gives  rise  to 
Jl  swelling  which  can  be  t-nsily  detectcnl  by  the  movement  known  as 
hailiAfrmcnt.  A  tumour  may  form  insidiously  and  be  the  only  symptom. 
OBOUionally  changes  in  the  surrounding  pmnophric  tissue  give  the 
TRipreesion  that  the  kidney  is  enlar<;ed  wbeu  it  is  not  really  so.     Tlie 


outline  of  an  enUrged  tuberculous  kiduey  iuav  be  anifona,  or 
lobulated  oivitig  to  the  preaeace  of  several  masses,  or  irrei^ular  bom  ant 
UrgR  muan  or  »  tiibei'culous  abflcew  expanding  one  |>»rt  only  of  theof^ML 
rf  it  lie  ]Kiinfu1  ami  tender  the  [Kiin  mny  he  either  local,  or  nuliate  in 
viinou«  diructioiiH  ton-aniti  the  loin,  abdomen,  or  groin. 

Urittf. — Polyuria  is  a  frcrjuent  and  early  symptom :  it  shew«  iuelf 
somotimea  in  fits  and  starts,  and  it  is  often  auociated  with  dyaiiria.  U 
limy  \m  ilic  only  symptom  in  the  early  stage  of  the  disease,  and  it  shooM 
nUviiys  lu'uuKt!  the  siisiiicion  of  im'ipi«nt  rntial  tuljeiTulasis  when  it  omm 
in  a  person  of  we.'ikly  conHtitution,  ex]>ecially  tf  \w  in  hising  t\f»h.  In  the 
later  stages  of  the  disease  the  •quantity  of  urine  pa^cd  Is  frequvnilr 
below  the  nocmal,  mid  may  contain  debris  of  renal  tissue  and  inioute 
particles  of  cht-'eiiy  litif^uc,  bcs^idc^  varying  quantitieit  of  blood  or  [nu  or 
both.  Renid  epithelial  ccll»  and  hyaline  ami  giantUar  castfi  point  to 
nephritic  which  not  very  rurely  coexists  with  ruiuil  tultcrcidoeie. 

J'yariti. — In  moflt  cases  there  comes  a  period  n-hen  ptu  is  preMnt,  or 
at  liny  rate  leucocytes  resembling  pits.  The  m-ine  containing  the  piM  i» 
nearly  alvrays  acid,  and  the  pus  its  fre4[uently  Hierile;  it  baa  oftea  s 
peculiar  dirty-grey  colour,  and  does  not  give  the  urine  the  foil]  amell  ■» 
generally  noticed  in  cystitis.  Mixed  with  the  pus  may  be  frmall  martary 
phusphatLc  particles,  in  sume  of  which  bacilli  may  be  found. 

Un^nuiiuiitt  i.s  not  nnfrerjuently  the  earliest  symptom,  and  in  most 
cnNBR  traces  of  blood,  uftcn,  however,  only  microecopic,  are  to  be  found 
in  the  uriuH  from  time  to  time.  It  is  intimately  mixed  throu^ioui 
with  the  urine  ;  if  intermittent,  it  is  quite  independent  of  either  rest  or 
exercise.  It  is  often  present  with  pyuria.  It  has,  io  Qxoeptioaal 
instances,  been  so  excessive  and  porsiatcnt  aa  to  endanger  life.  It  sboald, 
however,  tie  rem<rnd>en'd  that  haeniaturia,  as  a  nde,  is  neither  constant 
nor  profuse  in  renal  tubtirrulo^iri. 

I'ttbeixU  Hai'iUi.—'X\\tt\r  pruai-'nce  in  the  urine  in  of  tbehighost  impiirl* 
ance ;  not  so  their  absence.  Even  with  reference  to  their  prnsenirc,  il 
must  not  he  forgf)tCcn  that  they  have  been  proved  to  pass  through  the 
kidnays  without  infecting  thwfle  organs.  This  may  give  ria*!  to  great 
diflictdty  fn  ili^ignuaix.  It  did  so  in  a  very  notable  manner  in  tbe  case 
of  a  gentleman,  aged  sixty-four,  upon  whom  I  performed  nephrectomy 
in  Uom1>iiy  in  December  1904.  There  was  a  large  tumoiu*  in  (he  right 
renal  region,  attended  with  very  great  suffering,  and  tuherclp 
but^illi  wore  found  in  the  uriiiu ;  but  iho  kidney  was  the  scat  nf 
calculous  pyonephru'tis  with  large  and  multifile  cnlculi.  and  not  a  trmoe  of 
tuberculosis  wiis  discoverable  on  most  careful  examination  by  Uie  same 
pathologist?)  who  found  the  Hrtcilli  in  the  urine  on  repeated  occaajooa 
In  this  [Kktient  there  wax  a  niajiit  of  enlarged  glands  of  rery  long  staoding 
above  the  left  clavicle,  and  he  died  subst^uently  of  tuberculous  pleurisy 
with  effusion.  Tubercle  bacilli  are  often  absent  fr(>m  the  iin'ru'  tn 
cases  of  primary  renal  tulwrculosis,  and  in  cases  in  which  the  ureter  is 
blocked  the  most  ]>atient  search  is  often  needed  to  discover  them,  aod 
they  may  be  found  iu  one  only  out  of  many  slides.     Tbe  best  mwuu 
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ascertaining  their  presence  is  by  inoctilatitig  sevenil  guinea-pigs  with  tlie 
urine.  It  is  useless  to  iiioculalu  only  one  or  even  Iwo.  It  is  hardly 
requisitQ  tu  rviw  to  the  necessity  uf  exvliidinj>!  itie  possibility  of 
tnimUiking  ihc  siiie^iim  liHcilliia  for  thu  tubercle  bacillus. 

frriiHeiit  Mkturtiunt  and  ffifsuna. — Vesical  irritivlion  und  painful  mic- 
turition are  not  at  all  unuBiial,  and  in  some  cases  have  been  the  most 
pronouncett  and  very  early  nml  very  distressing  symptoms,  although  the 
bladder  atid  lower  urogenital  organs  are  quite  free  of  discJise. 

The  genend  symptoms  have  been  alreiuly  referred  to,  and  nee*l 
hardly  be  mentioned  here  at  greater  length.  Whi^n  HUppnrntion 
supervetiee  upon  renal  tuberculosis,  the  greater  part  of  the  general 
symptoms  may  be  due  to  the  pyogenetic  and  not  to  the  tulKrcidoiis 
infection. 

Tlif  O/isDtiii-  Index. — Invcjstigatinn  by  this  means  is  not  likely  to  be 
overlookcfd  at  the  present  jieriod  (SO,  S!y). 

Diairnosls. — The  early  diagnosiB  of  renal  inbermloaia  is  uf  veiT  great 
importaiK't'  Wcaiise  of  the  adoption  of  suitaMe  expectant  trciament, 
with  or  without  ibo  I'mployniont  of  iinctcrial  vncuiriR.  Fiy  atttiution  to 
the  symptouiii  which  luive  jiuit  been  dcHurilrtx],  there  is  little  exciuo  for 
mistaking  renal  tul>ercnloBis  for  any  other  disease,  if  most  of  those 
symptoms  are  pi'esent.  The  possibilities  of  error  huve,  hewevor,  been 
mentioned  in  tho  (lescripiiyn  of  the  symptoms-  The  discovery  of  tulwr- 
eulous  legions  in  other  organs  of  the  same  person  ^^nll  geni'fally  assist  the 
iliagnoBic,  but  may  iti  mre  ctnu^n  eunfouud  it  by  eausing  the  presence  of 
tubercle  bacilli  in  the  urine,  as  in  the  ca«e  referred  to  above. 

Iteoal  calculus  is  the  affectitin  for  which  formerly  renal  tuberculosis 
was  meet  often  mistaken,  but  at  the  present  day  thr-.  perfection  to  which 
skiiigntphy  bnN  Iteeii  brought  obviates  this  error  in  diagnosis  almost 
entirely  ;  there  is,  however,  the  exception  that  a  cjuseons  niiias  undergoing 
odcareous  change  has  more  than  once  given  rise  to  the  expectation  of 
finding  a  renal  calculus  where  there  was  none.  The  general  symptoms 
ami  the  cbaraotei's  of  the.  hacmatnria — which  in  renal  calculous  affections 
is  not  only  iulermitl^'nt  biit  Is  subduwl  by  rust  and  induced  by  evercise 
—  ami  the  jtyuria  will  in  must  instances  dislinguisl)  the  two  diKeiises. 

Xew  grnwths  of  the  kidney  aro  also  sometimes  mistaken  for  r^-nal 
tulwrculosi.'*,  and  I  havo  met  with  one  instanc*«  iir  which,  even  after  the 
lemoval  of  the  kidney  contaiiuug  the  growth,  thei  nakeil-uvL'  Ji]){>earai)re>i 
resombliHl  a  tuberculous  caseous  nuifis,  the  tiaturo  of  tho  disease  being 
only  cleiired  up  on  microscopic  examination. 

As  io  tvhirk  Ki'ittnf  r*  Affectai. — There  will  very  rarely  be  a  doubt  as 
to  which  kidney  is  the  scat  of  the  cnseous  form  of  tuborcnlosia  suitable 
for  opemtive  triiatniout.  The  cyatoscope  and  the  ureteral  catheter  lend 
to  many  fallacies,  and  should  he  employed  with  the  greatest  caution  in 
tuberculosis  of  the  gent  to-urinary  organs  ;  and  if  the  bladder  itself  is  the 
seat  of  the  disease  the  urotei's  in  my  opinion  ought  on  no  account  to  be 
c&thctcrised.  In  view  of  surgiral  treatment  it  is  of  the  utmost  import- 
ance to  ascertain  whether  the  opposite  kidney  is  healthy  or  not,  bub  the 
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abseuc^  of  tuberculosis  aumot  with  safety  be  inferred  from  tbe  aimon 

of  tulwrclp  h.icilli  or  other  nbnonnal  constituents  tn  tho  urine,  whether 
obtjunra]  by  tbu  Bu^regutor  or  l.bv  ureteral  cntlieLer.  When  tbe  kidney 
known  to  be  atfected  \s  from  time  t<>  time  closed  by  uroteiul  olMtruelton, 
the  urine  from  the  opposite  kidney  may  thus  bo  ascertained  to  bo  nonul ; 
ami  although  thin  may  uKVird  prima  facie  evidence  of  the  functional  vmlw 
of  i\iv  orgun,  it  givuH  no  absoluto  indication  of  jIa  freedom  from  tuber- 
culous disease. 

Prognosis. — Unless  the  dittejue  13  strictly  lonili;^  and  detcvt*.**!  e^rly 
eiioiiyh  U}  be  cured  by  expectant  treatment,  or  mdically  removed  liy 
opfiraciuii,  thti  {ji-tt^uuMiH  is  iuuhL  uiifuvtmnible.  Undoubtedly  many  omib 
are  knoHii  to  have  locovered  spontaQCously,  but  this  happy  tcnuiiutiDa 
can  never  be  anticipated.  The  disease  is  prone  to  progress  b}'  fits  sim) 
8tttrt« — ^periods  of  activity  being  succeeded  by  long  intervals  of  tvirapan 
tive  or  complete  <iuic8c«nce,  so  that  tho  hoj)c  is  raised  for  a  time  thttt  the 
case  is  cureil.  It  h  by  no  meAiiK  unusual  for  the  disease  to  exU^ml  ifVtr 
four  or  five  years,  or  even  miiny  mnrt'- ;  its  dunttJon,  in  fact,  varies  much 
from  a  few  months  to  sereral  years.  It.8  course  is  hastc-ne<l  by  the  super- 
vention  of  secondary  pyogenetic  infection  ;  and  occasionally,  though  very 
rarely,  by  pnifuHe  haematuHiv.  The  complicniiun  of  su[n»unilh'e  pyel* 
nephrilis  ih  one  of  the  gnivesl  inijH)rL  Wlien  tho  disease  U>nds  to  spnO- 
Inneous  recovery,  it  is  by  cretification  of  the  caseous  material,  or  br 
atroph}'  of  tbe  entire  kidney  owinjf  to  complete  occlusion  of  the  areWr. 
The  cuTises  of  death  are  lujthenia,  yeplicaemia,  anuria,  and  urMmia 
Ttie  projjiioiiis  ufUir  u[K>rativ^  trnatment  has  very  greatly  iiDprDTed 
during  tilt.'  laHt  ten  or  hftueti  yi'iirs. 

Treatment — Tho  methotls  of  treatment  are  (1)  the  expectant;  (2) 
tho  operative  ;  and  (3)  the  injection  of  iMicterial  vaccins.     The  expoctanl 
treatment,  or  the  geniJi-al,  diutoiic,  tonic,  open  air,  and   pest  trealtneiit. 
may  or    nmy    not    bo    combined    with     the    employnionc    of    liaetaisl 
viicdrifi.      The   injection  of  bacterial    vaccina  may  or  may  not  be  com- 
bined with  the  ex]tectant  method,  though  most  commonly  it  it-.     These 
methods  arc  employed  in  renal  tuberculosis  in  the  same  manner  as  fnr 
tuberculoaix  of   other  organs,  and    therefore  it  would  be   su|>erl1uonB  to 
enter  into  details  about  them  in  this  H»rtion.     I  will  imly  r^mnrh  thai 
the  claims  wluVh   hnvv   bcun  advnncoil    in    favour  of  tho   treatment  bjr 
bjicterl-il  vaecins,  guided  by  the  opsimic  index,  in  tuberculous  diseaaea  of 
the   (,'onito-urTiiarj'  orgsms,  including  the  kidney,  have  not   been  as  ye* 
conclut^ively  inil>Htantiatt}d  ;  Klill  Icbs  has  it  been  satiafiu^toritv  i>Hinbliitbeil 
that   thti   new    Lulierculin    treatmenl    i»  destinod    lo   supplant    all   oilier 
methods   of   treatment    hitherto  employed.     From    what    we    learn  at 
present  th^re  seems  to  be  no  finality  as  to  its  duration.     There  an:  ai%nj 
disea^icd  conditiona  under  which  it  ought  to  have  a  ftiU  and   fair  trial 
But  in  spite  of  my  huving,  I   hopu,  an  o)N:n  miml  us  to  its  futiiru  ami, 
possibly,  it«  increased  value,  I  do  not    think   that    it  has  yet    {irovai 
its  claim  to  modify,  still  le^s  to  take  the  place  of  operative  treatmtia 
as  practised  at  the  present  time. 
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The  niles  wliicb  should  be  observed  as  to  operating  nmy  be 
brieHji'  BtuaniArisoi]  as  follows  :^ — (1)  That  operative  troatnicnt  should 
iioi  he  refiorteil  to  in  the  egirly  stages  until  full  iUid  fair  expectant 
tre&tmeiit  has  been  tried ;  (2)  that  operative  treatment,  even  in  the 
iiud<tle  and  later  stages  of  the  disease,  should  not  be  employed  on  a 
tuberculous  kidney  that  '\»  not  cattsiiig  constant  or  worrying  pain, 
or  Kym|»t«>nis  intt-rfcring  with  the  |mtiiiiil.'s  orilimiry  mndn  of  life  or 
^ncnil  fair  slatt*  of  health,  nor  whun  the  dJKemtu  is  knonii  to  be 
bilateral,  nor  when  other  organs  are  afFected,  except  as  a  means  of  gi\ing 
tciiipi'rary  relief;  (3)  th*it  when  operation  is  |if'r(ormc(l  jMirtial  nephrec- 
tomy Khoitld  III*  preferrt^  to  total  nuphrurtniny,  if  tliu  (liKeose  is  cloai'ly 
limited  to  one  jhjIo  of  the  kidney  or  to  well  circiimscribcd  cysta  or  foci ; 
(4)  that  total  nephrectomy  is  to  he  preferred  where  the  whole  or  greater 
part  of  the  kidney  is  involved,  or  the  disease,  even  though  lof-alised,  is, 
M  judged  by  the  t^nijieraturc  and  nthor  gcneniE  syntptoms,  dct-ined  to  bo 
m  a  very  active  state.  Under  these  conditions  piu*tiu]  ntiphreetomy  is 
likely  to  Iw  followed  hy  very  rapidly  spreading  disease  in  the  rest  of  the 
kidney  and  in   the  perinephric  tissue;  (5)  that  nephroureterectomy  is 

I     indicate]  when  the  urel*-r  as   well  as  the  ki<]ncy  is  markedly  diseased; 

\     (6)  that  nephrotomy  with  a  view   tfl  sntxiequent  noplii-eetomy  should  l>e 

I     aToided  when  pawihte,  UtcauFie  of  the  danger  of  the  perinephric  tissue 

\  becoming  mfected  by  the  discharges  from  thp  kidney. 
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XIII.  Actinomycosis  of  the  KinNKV. — Streptothrix  infection  ^ 

the  kidney  i»  pethjip^  not  quiu;  9u  mrc  as  has  \kcu  supposed.  It  hai 
acarculy  ever  \nwn  iru-ntioiiccl  iti  »Lancl;ui]  works  on  eitber  modicifie  or 
turgury,  and  this  is  pi-uLnbly  duo  to  the  vhwu  similarity  which  rvniil 
actinomycosiB  pri^-scnts  clinically  and  microscopically  t^  tuberrulotu 
disease  of  the  kidney.  It  is  only  on  careful  exuminaciou  after  retnuv-al 
from  the  body  that  the  ^mall  granules  eontatucd  in  the  piu  have  proved 
tohemaasosof  nsti-eptotlii-txpttraaitu.  I>r.  Aclniid  in  u  cuUection  of  109 
coses  of  actiiiumycosis  rocoi-ded  in  Great  Britain  found  5  rorud 
(VoL  II.  Part  I.  p.  .3.12),  voH  Bergmann  in  his  recent  work  on  stx 
reforred  to  it,  and  Mr.  Kellock  in  I*J05  published  an  illiuUrati«T 
ciLse,  the  pus  from  which  was  examined  and  the  organism  it  oontiuneil 
isolnteil  in  piire  culture  by  Mr.  Foulerton  {nd«  VoL  II.  Part  L  p.  310). 
Thu  p'ltiitnt,  n  married  wnman  thirty-one  years  of  age.  coiuplaineil  uf 
pain,  i«ndflrm>.»s,  and  nwelh'n^'  in  the  right  reD^I  region.  Shf>  had  shive^ 
ing  Ht-t,  and  hnd  noticed  thut  the  urine  soraotimes  was  of  a  grey  colour, 
and  deposited  a  luxliment  on  standing.  When  she  came  under  obsen-a- 
tioii  the  tumour  uxtunded  from  the  hiiubar  region  into  the  urabihcKJ, 
hypochondriac,  and  ihac  regions,  and  she  had  a  piiUe-rate  of  HO,  and  a 
temperature  of  102 '  K.,  which  ro»e  on  ocawion  to  104°  F.  The  uritM 
vrus  acid,  of  high  8j>ecitic  gravity,  less  than  half  the  normal  in  <iiuuiiity, 
luid  at  (iMo  liinu  wrm  Uoo  of,  atid  at  another  contained,  b1oo<l  «nd  pas.  In  ihv 
course  of  the  o|>onition  of  nephrectomy  the  lumoiu-  was  tnppei]  to  rodon 
its  size  previous  to  delivery  through  the  lumbar  incision  ;  it  was  tint  njiy 
adherent  to  the  siurounrltng  stnictiu'e^,  and,  exeept  below,  wju  (airly 
easily  freed.  In  ibii$  ro»|}ect  it  was  unlike  the  generality  of  tn))«rculous 
enhtrgemont,')  of  the  kidney  of  similar  size.  It  measured  71  inches  in 
length,  and  was  largely  lohnlated  un  ita  surface  ;  and  on  scetion  it  wu 
seen  to  be  made  up  of  spacioiu  cavities  contiunJng  greenish -looking  ood 
oflcnsive-smelling  pus.  Very  little  roiml  substance  separated  these  cavitiea 
from   the   surface   of    the    organ ;    and    the   cavities   themaelree    wi 


linwl  with  wb»t  ut  the  time  was  i-egarded  as  "tuberculous-looking" 
tniit'-naJ.  Some  of  them  commuiiicated  with  tho  renal  cavity  wnd  ulso 
with  the  ureter,  which  contained  the  siiue  sort  of  piis.  The  ureter  wns 
AfTecled  below  the  leva!  at  which  it  could  be  removed.  The  patient 
mAitc  A  good  recovery  from  the  openiUon,  but  the  disease  quickly 
recurred  in  «itu ;  and  witliin  nine  moiiihs  from  the  date  of  opemtion 
there  was  a  suspicion  thiit  the  hinj;  hjid  become  aecondarilv  affected. 
TruutuuMiL  with  lurgu  dosft*  of  jHttJuwium  iodide  w.-ik  nnntiniit>d  for  a  long 
time,  and  she  was  men  by  Mr.  Ktdlock  in  March  1!J(I8  ii)i|>arently 
quit*  well.  (Fiti^  alao  articles  on  "Stroptothrix  Infectious,"  and 
"  xVctinomycoais,"  in  Vol.  II.  Van  II.) 
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XIV.  SvPHrLiTic  AFFKfrrioNs  of  the  Kidney  occur  during  Iho  early 
and  sccoiidiiryi  as  well  as  in  lhi>  tiiLo  BUi'^irs  of  aci^uired  syphUia  ;  they 
are  met  with  a1.so  in  the  congeiiitji]  form  of  the  diseaH). 

Pathology  and  Symptoms. — At  the  commencement  of  and  during 
the  secondary  period  of  ttyphilii>,  it  is  not  unconimou  to  tliid  some  albumin 
in  the  niine,  and  more  rarely  a  definite  nophrili>(  oxittta.  Tlio  alhuminunji 
is  generally  ti'ansient,  and  appears  aliout  the  same  time  aft  the  necondary 
niahj  it  ht  not  uatially  accompanied  by  anv  <Ietinitc  xymptoms,  and  is 
doubtless  very  often  overtookc<J.  Lesa  commonly  a  definite  acute 
nephritis  occurs,  which  nin<)  tho  clinical  course  of  acute  nephritis  when 
due  to  other  causes,  and  terminates  in  resolution,  or  in  the  chronic 
tubular  nephritis  resulting  in  the  large  white  kidney.  Micniscnpicidly 
the  secreting  Atructures  are  the  parts  chiefly  affected,  and  in  somii 
instances  the  appearances  closely  resemble  those  found  in  tho  kidneys  in 
scarlet  fever.  The  symptoms  of  these  acute  cases  have  nothing  special 
in  their  character,  Thej'  either  nm  an  acufc  course  terminating  in 
resolution  or  uraemia;  or  they  are  intermittent  with  well-diifined 
intervaK  the  albuminuria  continuing  long  after  all  other  ]<ymptoms 
have  quite  disappeared.  X'ntil  within  the  last  few  years  the  alburainiuia 
and  the  acute  forms  of  nephritis  which  occur  during  th«  w^condary  stage 
of  Hyphitis  were  thought  by  many  to  lie  the  etfects  of  mercurial  treatment 
II  is  probablfi,  however,  that  the  carcfnl  and  mixlenLte  use  of  mercury 
does  not  cause  alhumimiria  ;  and  it  is  certain,  on  the  other  band,  that 
many  patients  derive  direct  benefit  from  ordinarj*  anttsyphilitic  treatment. 
During  the  later  stagoa  of  Kvphiiin,  affVH-tions  of  iho  kirlney  are  more 
common  than  in  the  earlier  stages.  Tho  iutci-stilial  and  the  amyloid 
forms  are  tlie  no»t  fre<iucnt,  but  the  itcute  and  chronic  parenchymatous 
and  the  mixed  varieties  also  orctir  in  the  later  periods  of  the  disease. 
The  kidneys  in  which  the  intcnttitinl  changes  are  present  »re  usually 
iDUch  diminished  in  size  and  often   irregular  in  shape,  and  scarred  on 
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iheir  surfiicee.  The  interstitial  tissue  is  grwtly  incrMuod,  ibti  w&lU  of 
the  arterioles  thickatied,  the  tubules  frequently  oblit^nitcd,  portly  )« 
compreeaion  tuij  partly  by  their  own  epiihelijil  cells,  whicb  are  uiMi-- 
goiug  futty  and  gi-aniiliir  <lcg('iit:nition,  and  the  roiial  cniisulo  '\%  often  «> 
greatly  thickened  and  ncKhilui-  as  to  give  rise  to  the  impression  tliftt  the 
kidney  prtjper  is  enlarged,  though  it  is  not  found  to  be  so  when  ib« 
ca[>sule  ia  removed.  Oitmnias  arc  rare,  and  occur  usually  as  «nall 
depuTtits  from  the  sixe  of  a  pin's  head  upwaitU,  in  either  the  cortex  or  Uw 
pyramids,  but  several  cases  in  uhich  a  giurima  ns  lar]^  sa  a  potato,  ur 
even  large  enough  to  t^ike  the  pliu»  of  the  whole  of  the  oorticai  and 
pyramidal  areas,  have  been  recorded.  Gummas  may  give  rise  to  no 
symptoms  whatever  during  life,  beyond  the  presence  of  a  little  albumin 
in  the  urine,  which,  though  lees  frequently,  may  als«>  CDiitain  renal 
flpttheliiini,  pus,  and  a  few  hyaline  castA.  When  of  large  size  they  are 
liable  tit  Iw  miKUken  for  iH;dignunt  now  gr(»wtUg,  or  for  tuberL-ulotu 
masses  ill  the  kiilney,  and  in  several  cases  nephrectomy  has  been  p•^ 
formi'd  under  this  mtsapprchension.  In  a  case  under  my  care  of  a  man, 
sixty-four  years  of  jige,  with  carcinoma  of  the  bladder,  both  kidtu-ys  were 
very  extensively  i^hangud  by  multiple  small  gumoiita  and  marked  lardaceom 
cliange  in  all  the  renal  vessels.  The  symptoms,  which  tcrminitted  iu  tba 
death  of  the  patient,  were  violent  delirium,  gradually  increasing  suppreMioa 
uf  urine,  4lry  skin  with  entire  absence  of  sweating,  diarrhoea,  no  lumliar 
pain,  and  great  iiiereaao  in  arterial  blood  -  presRure,  which  graduiilly 
lessened  dnriu;i;  tbu  hml  fmv  days  before  death. 

Diag:nasls. — The  nephritis  of  early  syphilis,  which  is  chiefly  of  th« 
tubular  or  ixirenchymatotis  form,  has  nothing  special  about  it  cither  in 
onset,  course,  or  post-mortem  Api>earaneea.  The  diagnosis  resta  only  oo 
the  relation  between  srpbilis  and  the  nephritis,  as  revealed  by 
the  history  of  tlie  case.  Greiit  care  should  bo  taken  to  excludo  all  ocber 
possible  causett  of  nephritis  before  its  direct  dependence  upon  syphilis  is 
admitU'd. 

In  nephritis  of  liite  syphilis,  whicb  generally  is  of  the  chronic  inwr- 
siitial,  more  rarely  of  the  Kummatoiis  lyiw,  the  dingnosiit  wQl  depend 
on  a  derinitu  history  cf  xyphiliK,  and  the  presence  of  lertiar}'  evidences 
elsewhere, — other  cJtuses  being  excluded. 

Prognosis.  —  Improvement  imder  specific  treatment  may  serra  to 
<lLHiinguish  a  Urge  guminaUjus  kitUiey  from  a.  renal  new  growth. 
(rnnitnas  iH-cmiiumdly  disH.|ipear,  tnaving  Wbind  them  traces  in  the  form  of 
scars  and  cun«idembl«  depressions  on  and  near  the  surface.  The 
prognosis  in  syphilitic  nephritis  is  difficult,  but  a  largo  amount  of 
albumin,  the  presence  of  epithelial  and  fatty  casts  in  the  uriiie»  and  the 
onset  of  i-espiratory  or  other  complications  are  very  uufavourablo.  {I'iiA 
also  p.  605. ) 

Treatment. — Tlie  trejitment  of  Ryphtlitic  nephritis  should  be  con- 
ducted on  the  ft'tme  gcnc-nd  lines  a«  for  nqihritis  due  to  other  cause*, 
except  that  mercury  is  not  contra-indicated,  provided  its  effects  are  carefully 
watched.     Often  the  renal  symptoms  subside  rapidly  under  its  influeuce. 
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In  the  later  iiUiges  of  syphilis,  poUssium  ioilida  sIiuuUl  )iu  given  ;  but  in 
most  of  thoBe  cofles  the  connoctiTo-tis^ui;  chaiigc«  are  bo  far  aflvaiicr-d 
before  symptoms  ai-ue  thai  but  little  benefit  cun  be  expected  from 
mcdidiml  treatment. 
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XV,  Rrmal  CALcrLUS. — If  the  cryfitiilloid  siihfltaiioes,  rionnally  in 

solution  ill  the  urine,  aru  deposited  iii  cxceaa,  become  cemented  tflgeibcr 
iirouiid  11  fra^itjnt  of  organic  matter  &uch  as  mucins  or  blood-^lot,  and  are 
sulHifKjuuitlly  aildeil  to  by  fresh  depoeitionti  from  tlio  urine,  a  cadculus 
ia  coti8tnirtiHl  which  may  cithor  b«  discharged  n'ith  the  unne,  causing 
more  or  le^s  r«ii:tl  colic  in  its  transit  along  tht>  ureter,  or  may  remain 
behind  in  one  of  the  tubules,  or  in  one  of  the  calyces,  or  in  the  pelvis  of 
the  kidney,  there  to  grow  by  fresh  accretions,  until  it.  gi%'isa  Hhc  t^t  a  amall 
alisciMts  itt  the  rvn»l  [larenchynui  or  attMinsi  a  nikc  alloji^ulbcr  in  oxcomi  of 
uiiytliiiig  wbluh  am  |ia»!  ulung  the  nretor.  Tlu;  forniution  of  a  stoiiu 
in  the  ladney  is  the  result  of  some  defect  in  general  metabolism,  und  is 
occasionally  preceded  by  a  depoi^it  of  crystals,  granules,  or  gravelly 
depmii  whit-h  escapes  with  the  urine. 

The  tcmlency  (hcreditJiry  in  many  caaes)  ahi^ws  lUelf  aI)Oiit  equally 
in  tlie  two  sextts,  in  <:hildbo«)d  and  iifler  middle  life.  It  in  aggravated 
by  a  sedentary  life,  by  insufficient  tluid,  and  by  an  excess  of  nitrogenous 
or  saccharino  food,  and  possibly  of  the  SAlti!  of  lime.  Itenal  calculus 
occurs  with  neculiar  frwiuency  in  certain  localities,  auch  ns  in  ScrotUnd, 
Norfolk,  Moscow,  and  the  Delta  of  the  Nile. 

The  deposition  of  solid  nuiitcr  dupends,  in  the  first  instance,  either 
upon  the  presence  of  an  abnormal  and  insoluble  product  of  tiiwne  change, 
or  of  a  noimal  product  present  in  such  excess  as  to  be  insulublo  in  the 
urine,  or  prccipitateil  nn  ii-ccoitnt  of  alteratiun  in  the  ruitction  of  the 
fluid,  wbirh  may  bo  alkaline  or  exccsnively  acid.  In  a  great  many 
instances  the  dejKwit  in  found  to  collect  around  a  foreign  body  or  a 
small  nucleus  of  organic  mutter,  such  as  a  mfiss  of  epithelial  oqIIs,  a 
blomi-ciot,  or  a  p.iraHito.  There  must  \m  preacnl  a  "colloid"  of  some 
Kort  to  hold  Logi'ther  the  crystiJs  or  salts  in  the  urine  {^dt  Vol.  III. 
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The  most  common  form  of  rena.!  ciJculiu  in  the  adult  ia  the  uric  itdd, 
the  next  moat  common  tbeoxiikiteof  lime;  but  carbonuttiu{lime,pii<iephBtc 
of  lime,  n  mixture  (if  ])hospliitt«  and  the  luiimonioiim^nosiau  plioo^ibale 
(the  fufiiblu  catutittiK),  vyiitiric,  xaiittiine,  urato  of  umiuonium,  or  thu  mued 
urates,  arc  occiisionnlly,  though  niroly,  found  as  tlie  nuclei  vr  chief  cmi' 
BtituenU  of  renal  stones.  Calculi  composed  of  uric  aeid,  oxi^latv  of  lime, 
and  phosphates  in  altcrnnting  layers  aro  not  uncommon.  Kenal  calculi 
are  formed  at  all  periods  of  life. 

Thi^  niirleuR  in  the  case  of  an  infant  is  uswiUy  ammonium  ante  ;  thu 
in  a  periton  of  alout  fifteen  or  sixteen  years  of  age  coosisu  of  uric  acid, 
whilst  after  the  fortieth  year  oxalate  of  lime  moi*e  frequently  constiiuttt 
the  nucleus.  One  or  many  calculi  may  be  formeil  in  ihe  same  kidney  ; 
when  Riinipimed  of  lime  oxalate  the  calculus  is  usually  but  by  no  means 
invariably  tiiugle. 

A  renal  catcuitu  may  be  a  Bmall,  round,  smooth,  or  very  rough  nod 
tuberciiUteil  btxly,  or  a  large,  smooth  or  rongli,  bmin-hed  mass  filling  all  the 
jtelvis  uitd  culycuti.  A  stone  as  large  ak  a  marble,  shar^ily  munimillauni 
mi  its  siirFaue,  timy  n-main  confintMl  to  oiut  uf  the  calyces  for  yeaxx  withom 
giving  rise  to  more  change  than  inditnition  of  the  whole  organ,  due  \u 
slij;ht  or  chronic  interstitial  inflammation.  On  tbe  other  huiuL  <jutte  a 
niinnto  «tono  in  the  tubular  BiruciuiT  of  the  kidney,  not  much  or  any 
larger  than  a  mustard  aeed  or  grape  seed,  will  excite  cong(!atJon.  and 
even  acute  inflammation  oikd  aliacess.  I  have  known  a  small  roush 
calculus,  uol  larger  than  a  very  large  grape-atone,  imjNicted  in  tbe  upper 
part  of  the  ureter  nearly  cause  death  from  haemorrhage.  It  was  so  firmlj 
impacted  in  the  mucoiit*  membrane  that  it  had  literally  to  I.»c  dug  out 

licnal  «dculi  do  not  attain  lo  such  large  dimensions,  aa  a  nilc,  a» 
those  whicli  occur  in  the  bladder.  Thci*  differ  much  in  si?,tr  as  well  a»  in 
sha|>e  and  colour,  varying  from  that  of  a  hemp-seed  to  tliat  of  a  small 
walnut ;  but  in  exceptional  cases  they  may  bo  very  much  larger.  Tbe 
large  hrarirlieil  phnsphntic  calculi  have  been  known  to  weigh  a«  much  as 
1  .'iOO  gminti.  Thu  largest  stone  I  have  taken  from  the  kidney  during 
life  weii>hed  10  n;t.  They  are  usually  rnnndocl  or  oval,  unleas  monldtd 
to  the  pelvis  ov  calyces,  when  thf>y  may  bo  irrftgular  or  branched  and 
cnr.d  like.  Thy  surfiu-u  is  nsually  i-ongh  or  mammillated.  The  colour 
ditVeiti  with  tho  ctmstitution  of  the  calculus,  and  may  rnry  in  diffurenl 
byers.  It  is  mostly  purplish-brown  in  (ixahtto  of  lime,  retldiRh-yoUow  in 
uric  acid,  and  greyish-while  in  phcmphatic  calculi.  (Aceptional  spocimens 
being  yellow,  pink,  green,  or  hlue.  Cystine  calculi  are  fawn-coloured,  soft 
and  greasy  to  the  fool,  are  often  mnltiptu  and  [>rone  lo  occur  in  seveml 
members  of  tbe  suttie  family.  Xanlliinn  calonli  aro  rare ;  they  are 
formerl,  however,  under  the  sami!  clinical  conditions  as  uric  acitl. 

The  liability  of  the  kidney  to  calculus  is  equal  on  the  two  sidea,  ami 
in  about  15  per  cent  of  the  cases  both  organs  are  affected  at  once. 

Pathology. — The  presence  of  a  calculus  in  the  kidney  does  not 
necessarily  provoke  immediate  and  extensive  changes  in  the  organ.  It 
may  exist  for  some  time  at  least  without  even   exciting   recognisable 


symptuma,  especially  whun  it  is  fixerl  in  sucb  a  posicioii  aa  not  to  interfere 
with  the  function  of  the  glaud. 

Atrophy  of  the  kidnoy  is  found  in  some  cuBen,  chiefly  Bft«r  deatli, 
in  iissociation  with  ciilciihis ;  the  kidney  buitig  reilucod  to  a  raere 
fihroiiA  caprtiile  aroiuul  the  stone.  It  would  appeiir  thikt  in  ihftae  caju» 
the  cskiiltu  has  hcen  looae,  or  no  situated  m  to  obstmct  tbo  ureter  or 
renal  peUis,  whence  followed  more  or  less  distension  of  ihe  kidney, 
alienrptlon  of  the  aecreting  subetiince,  and  8iihso<iuent  awilractii)n  of 
the  itac. 

In  other  coses  in  which  the  calculus  has  caused  obetruction  of  the 
renal  pelvJH  and  ureter,  there  ensues  gi'eiit  distentiion  of  the  kidney, 
liei^iniiiiig  in  the  jivhis  and  extending  tr>  the  calyces  and  parenchyma. 
DilaUition  of  the  rfiiiil  [H^lvJti  is  fnu^tiL'titly  iu;8uciHtiHl  with  interstitial 
oedema,  ami  dilatation  and  tontorlion  of  the  tubules. 

The  glomeruli  atrophy,  the  cells  of  the  connective  tissue  proliferate, 
Mild  the  vessels  become  thickened.  At  the  same  time  both  the  fibrous 
and  mucous  layers  of  the  |ielvis  arc  much  thickened  :  and  it  depends 
on  the  ratio  between  secretion  with  oljstiiictioji  on  the  one  hand  and 
sclerosis  on  the  other,  whether  the  kidney  becomes  distended  into 
hydronephrosis  or  ends  in  contraction  and  atrophy.  The  introduc- 
tion of  organisms  determines  suppurative  nephritis,  pyonejihrosiB,  or 
even  perinephritis;  acul,  by  iiulncing  alkaline  decom[JOBiti(jn  of  the 
urine  and  secondary  deposit  of  phosphatir-  <>alts,  may  lead  to  a  very 
rapid  increase  in  the  sixe  of  the  calciilui!!. 

Symptoms. — A  small  stone  may  form,  travel  down  the  ureter,  :ind 
escape  without  giving  rise  to  any  trouble  ;  and  a  stone  of  raodernte  or 
even  large  size  may  exist  for  years  without  causing  any  recognisable 
symptom.  As  a  rule,  however,  there  is  at  somo  time  albumin,  blood,  or 
pus  mixed  with  the  urine,  and  some  hirobar  pain  or  aching.  The  pain 
may  be  worse  at  iiiffht.  Hut  is  especially  excited  by  joltinji  nr  shaking  of 
the  hcidy,  imd  when  long  continued  may  leiul  to  l«tcral  llexidii  of  the 
thorax  from  miiRcnljir  spasm.  Thf>  inijHirtancu  of  pain  ns  a  iiVuipTom  of 
renal  calculus  dept.-riilK  on  its  ftosition,  persistence,  and  direction  of  radia- 
tion, together  with  the  accom{ianying  phenomena.  In  addition  there 
may  be  i>ain  referred  to  the  opposite  kidney  or  ureter,  or  ui  the  bladder, 
with  i>ainfnl  ami  frequent  micturition,  ami  at  (inu'K  with  some  pain  in 
and  rotractinn  of  the  t^'sticle.  If  the  stone  have  exisleci  some  time,  pus, 
mucus,  or  alliuniiti  will  be  found  ilaily  in  the  urine  in  a  minute,  moderate, 
or  considerable  qtuintity.  As  soon  as  a  stone  enters  the  ureter,  or  is 
bfing  pi'opollcd  along  it^  renal  colic  very  gi-nerall}'  sets  in,  the  attack 
coming  on  suddenly,  lasting  a  fow  hours,  or  two  or  three  days,  and 
Budflenly  subsiding,  to  reciu-  at  some  future  period  if  the  ston*'.  instead  of 
esmiping  at  the  luwer  end  of  the  ureter,  is  simply  displaced  from  the 
upper  orifice  into  some  less  important  point  in  the  renal  |>olvis.  Kecurring 
attacks  of  colic  arise  also  from  fresh  formation  of  renal  calculi.  The 
jiaroxysmnl  pain  shoots  down  the  couree  of  the  br.inch&-4  of  the  lumlHu- 
plexus,  and  is  felt  in  the  bladder,  groin,  or  thigh,  if  not  in  all  these 


|Hirts;   and  is  inutuiBed  by  bbe  spasmodic  conimctiona  of  tbe  tmter. 

Collapoe  nnd  fuintne»9  are  not  tiiuMininion  ;  llio  hlatlder  is  irritAhln,  and 
Lho  uriiu-  ItlcHKl-fitHiiuid  ami  loatlutl  with  iii-aUiii.  Tlio  attourk  in  ofUo 
ushered  in  with  a  rigor,  and  generally  accompanied  by  vomiting  *nd 
proftLse  p«rspi  rati  oil. 

When  lho  patieiil  m  very  tliin,  and  ibo  stone  large,  if.  eun  be  nomit- 
tinies  doloeted  on  pd[mtion  of  lho  loin.  I  have  felt  iDAny  thiis  in  tbe 
living  subject.  The  haomntuna  is  not  often  profuse  or  coiuttauL,  «iid 
usimlly  siibflides  with  complete  rest  in  bed;  it  ia  not  prnpnrtioTutte  f> 
the  size,  nnmbGr,  or  chc'miciil  niitiiru  of  the  stones,  though  it  may  Im 
reinembcred  that  oxalate  c;itoiilJ  have  the  rougheitt  and  therefore  nioit 
irritating  surface.  When  severed  stones  are  present,  ctt-pitils  may  be 
ohtaiinMl.  MicrnhDojiif;  examination  of  thi.'  urinary  de|K»Bit  may  diActoie 
casu  of  the  urinary  tubules  composed  of  btood-«orpu8cles,  or  crysiaUins 
mns^eii  which  have  become  deiacbcd  from  the  surface  of  th«  cHtctdiis. 

Movomeiits  such  as  those  causeii  by  carriage  exercise,  ninniog, 
walking  Are  not  in  all  tuMva  ni!«dod  to  cauae  oxiiccrliaLiun  of  the  lum 
pain ;  on  merely  tuniiri^  in  bed,  or  even  wheu  lying  a^leeji,  ihn  (Nitient 
may  he  aroused  by  a  sudden  agonising  seizure. 

Afuirt  from  the  altat'lcM  nf  rt^niU  i.'nHr,  lumbar  and  renal  pain  is  a  very 
common  syiiiptoni  of  alone  in  the  kitbicy.  Owing  to  lho  wide  ncrro* 
connexions  of  the  kidney,  the  pain  of  renal  cnjciilm  is  ofte.u  transfprml 
to  a  dtflCancc,  for  JniitAnce,  to  the  t^^f^liclcH  along  the  spcrmtttic  plttxibt 
and  the  genito-crural  ncrvo ;  to  the  upper  pnrt  of  the  thigh  by  the 
nma  nerve,  to  tlio  leg  jukI  innide  of  iho  foot  by  the  nnt«rinr 
nerv&  Paroxysmal  lunduLr  and  seiatic  [iniiiK,  aecomjiAnied  or  not 
retching,  are  by  no  means  rare.  Sometimes  tbe  sciatica  is  » 
enough  t.o  keep  the  sutTerer  within  doors  for  weeks  or  month* : 
though  tbe  pain  will  be  on  the  side  of  the  calculous  kidney,  there  may  U 
nothing  to  imlicate  tbe  cause  of  it.  In  all  such  cases  it  it  prudent  (o 
institute  a  careful  examination  of  the  nrinc  for  blutitl,  albumin,  to* 
crysT-abt,  and  carefully  to  revi«w  the  clinical  history,  eapeoially  ha  to 
past  attacks  of  hacmaturia. 

At  the  i*ame  time  nric  acid  in  excess  and  oxalic  acid  in  the  urine  » 
often  atUmited  by  bjicnKituriii,  cryalala  in  the  urine,  and  wandorin^' 
tranfifcrred,  and  jiumxyKmal  jiaitiK  in  the  iNick,  thigh,  c»lf  of  leg,  and  sole 
of  foot.  Prout  states,  and  T)iekiusoii  agruen  with  him,  tliat  uric  m-id 
calculus  ]>roduce8  the  least  pnin.  and  timt  of  a  dull  opprefisive  character, 
with  a  flense  nf  weight ;  oxalate  of  lime  ]irorhices  an  acute  pain  rt^fem-d 
to  a  imriiculur  upot,  a^  well  its  BhmHirij,'  to  the  urct«r,  shoulder,  and 
epigiisirium ;  and  phosphates  give  rise  to  great  and  unremitting  [wn, 
attemlod,  howe^'cr,  with  cxacerliatiotis. 

Another  symptom  which  rcaulta  from  transforonce  of  nerve  influencn 
baa  reference  to  the  stomach :  Jiaiisca,  vomiting,  and  dyspei»t»  arc  wry 
common,  not  only  at  the  limes  of  actual  colic,  but  also  during  (he  periods 
of  leas  acute  sufTering.  Thfstt  nymptoms  are  explained  through  the  eon- 
uexion  of  the  pneumo^tric  with  the  renal  plexus.     The  retraction  of 
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the  testicle,  thti  imtability  of  iho  Madder  (whicli  in  Bome  ciuea  is  the 
moat  pronounced  find  a  very  tlistressin;?  Bymptoin),  and  the  pain  refenwl 
to  the  thurnx  sometiTiieii  tbuu^ht  t-u  lie  due  to  pleurisy,  arc  hII  expluiaeil 
ill  the  iBLinu  iniiniier  an  the  gtwtric  diHtiirhuric^tr  am)  the  painR  in  tho  lower 
limb  ;  namely,  by  tmiiafereiicc  of  iiervo  iiiHm:tiea 

As  is  the  |>fiin,  so  the  other  common  symptoms  of  renal  calculus 
are  lai^cly  dtie  to  the  Jictual  contact  of  the  stone  with  the  mucoiis 
mcmbmie  of  the  kidney  or  meter.  These  other  symptoms  nre 
liacmat^iriii,  pns  in  the  urine,  and  the  occo^ionul  sen^^e  of  fulite.'^  or 
puHineBs  caused  by  (he  mechanical  o)i«tniction  to  the  outllow  uf  urine. 
Piu  JB  a  consequence  of  influmiuatioii  of  the  mucouti  membrane  of  th« 
pehns  and  calyces  of  the  kidney.  Sometimes,  tu  the  tirsi  sij;M  of  pyelitis, 
before  pus  cor]»uscles  are  »een,  the  microscope  reveals  granular  cor- 
puscles and  epithnlial  ccIIb  or  scjUbs,  entangled  in  thick  thi-oJids  nf  muciin, 
AS  well  iifi  11  few  bloiHl-coqmticles.  Afucns  iircurB  more  fiiHpiently  H-Jien 
the  calcuhu  i&  of  oxalate  of  lime.  The  pus  of  pyelitis  occurs  in  acid  uHne, 
is  not  stringy,  :md  sepiinites  rejidily  from  the  urifie  on  stitnding.  The 
urine  is  i.Tommonly  not  offensive. 

Tendoniesa  aver  the  atfeeted  Icidney  will  ufteti  be  lnought  out  by 
pressing  on  the  loin  or  over  the  front  surface  of  the  organ.  The  occasion- 
ally peculiar  attitude  and  gait  of  a  patient  with  a  i-enni  i-alciilus  are  due 
to  an  effort  to  i-ctax  nil  prciwure  on  the  kidney  it»  much  as  poasible. 
Thus,  as  in  perint-phric  abscoss,  hydroiiephrnaic,  ilih!  other  renal  aftoctions, 
lateral  int^lination  of  the  trunk  and  llcxion  of  the  thigh  are  present 
in  some  persons. 

Among  the  serious  comphcations  of  renal  calculus  may  be  mentioned 
renal  colic,  aupprcMion  of  urine  from  olwtmction  of  the  uretor,  hydro- 
iind  py"iiephn.»sis  and  pyclnnophritis. 

Dlasrnosis. — Froluibly  the  greatest  difficulty  in  diagnosis  is  between 
airly  tuljerculofiis  of  the  kidney  and  renal  calculus.  When  frequency  of 
micturition  aiu!  slightly  pundent  urine  are  met  with  in  a  person  of 
tuberculous  diathesis,  and  are  unaccompanied  by  o  history  of  haematiirim 
the  nature  of  the  disense  is  indicated  ;  hut  when  these  5ynij>timin  am 
asaociattHl  with  a  history  n(  haematiiria  and  ifharj:)  lumlMir  or  testicular 
jtain  in  an  othcnrise  he.-^lthy-look-ing  person,  the  diJtgnoeis  of  calculus  is 
miide  still  more  probable. 

Lumlmr  p'iin  may  V  <hu'  to  neunilgia  of  the  ]Kirift<'s  ur  of  the  kidney 
itself ;  but  thi^ire  is  nol  the  loeitl  tendi^rtiess  on  exiLmituitiiui  which  is  met 
with  in  renal  calculus. 

Biliary  colic  is  accompanied  liy  jsuTitlice  or  distension  of  the  gall- 
bladder. xVffections  of  the  urinary  bhuider,  which  might  be  confused 
with  renal  caleuhm.  may  be  cleared  up  with  iho  sound  or  the  cystoscope, 
or  by  digital  examittatinii.  Cienerat  diseases  like  locomotor  ataxy, 
malaria,  and  hysteria,  are  sometimes  accompanied  by  pain  which  might 
be  confounded  with  that  of  renal  calculus  ;  but  the  other  features  *tf 
these  diseases  are  characteristic  of  tbtir  origin. 

The  hoematuria  of  renal  calculus  holds  an  intermediate  position  as 


rogards  qtuntity  betweoD  that  of  papnioma  of  the  rennl  [wlvie  mhI 
malignant  disease  of  tho  kirlney  nrKl  tlint  iliie  tn  tuberculosis :  id  the 
former  it  is  extremely  free,  whilst,  iti  the  luttor  it  is  litUe  more  tbau 
HtreiikM  im;urpiii-Mt«tl  in  the  irucun  or  piiK  present  in  the  urine.  Mor 
over,  in  those  cases  the  haemorrhage  is  sponlnneoiis,  iind  not  usually ^ 
assftciale-cl  with  uny  iiici'eJitse  in  pain  ;  whei'eas  in  calculus  the  atLucka  u( 
haemurrlioge  are  pruvoked  l>y  movumont  or  jolling,  and  are  immediately 
relieved  by  rest,  which  is  not  nbscrvcd  in  the  other  caaes.  Faroxyun* 
or  exacerlntions  of  piiin  also  axe  a  ti»iial  a(:comi>aniiiient.  Tumour  in 
the  ItnnlKir  ref^'ion,  duo  to  nephrcBtanis.  may  l>c  more  rapid  in  forniatjon 
itrid  rate  of  increase,  imd  in  acronipaiiioil  by  more  iwiii  ihan  thr  tuinwirj 
duo  to  tiilKTcutous  or  malignant  disease  :  and  there  may  Iw  untei^eder 
symptoniR  pnintin;4  to  the  existence  of  calculus,  or  U>  calonlouB  Hiathcsii, 
before  swollin^;  begins. 

When  Anuria  occurs,  the  [irobabilily  of  ita  being  due  to  calculus  ts 
great  if  the  imnet  1»  sudden,  and  if  pain  or  swelling  lie  limited  to  oiin 
loin,  and  ttMnJerness  be  diticoveiTil  alnng  the  coun>i>  ii(  the  mrresjKxidirig 
ureter.  Thia  indiwitiori  in  utrenf^hfiu-d  by  a  previous  hiotory  o(  oilculti 
on  the  other  aide-  AH  urinary  calculi  give  a  shadow  with  the  Konijrca^ 
ravH,  Home  mon*  tnti^nM-  than  otliera  ;  thus  xanthine  and  cystine  and 
caleitun  oxaUti!  and  phiisplialic  mlculi  all  gi%'e  a  dark  shadow  ;  uhiUf  uric 
acid  and  L'alculi  composedof  urates  give  a  much  less  itrononnced  elVect.  The 
x-rays  at  the  present  day,  in  the  bands  of  ooiupet^mi  men,  afTord  nn  all  but 
infallible  guide  to  the  diagnosis,  provided  <lue  care  is  taken  t<i  remove 
any  doubt  as  to  whether  a  shadow  which  may  Iw  cast  in  the  p<»^i(t<» 
of  the  kidney,  or  along  the  line  of  the  iircter,  i»  or  is  not  dne  to  9om»>l 
thing  in  the  iniestitie,  or  otherwise  outride  the  arinary  tract,  siieh  as  a 
cretiKed  lymphatic  gland. 

Treatment. —This  may  be  prophylactic,  pdliative,  and  surgical. 

(i.)  IVophyhixi*. — The  foof]  must  be  mtKlfraio  in  amount,  and 
fully  selected  ;    animal  diet  is  to  be  use*)  in  moderation,  an    exreM 
nitrogenous  food  av(iid(<I.  and  diluent*  taken  liberally. 

(ii.)  PiUlLitivo  tn^^rniont. — Alkalini-  drinks,  if  the  urine  is  de^^idiKlly 
acid,  or  distilled  watt^r  are  to  Inj  used  freely,  and  saline  iiperienta 
rotjuired.  I>uring  an  attack  of  renal  colic,  the  hut  Iwth,  opium,  or^ 
belladonna  fnmonl.-itinns,  Hubcutimeinis  inje^rtions  of  morphine,  nr  ciip- 
positorios  of  bolL-ulonmi  and  morphine  are  the  means  of  relief.  In  very 
severe  cases  the  inhalation  of  chloroform  has  been  of  uae.  Warm  diluent 
drinks  may  be  given,  and  the  patient  should  lie  with  the  sbouldeni  »nd 
thighs  raised. 

In  infants  Dr.  R.  A.  Gibbons  ha«  dosciiljfd  the  effect*  of  uric  ncid 
concretions  in  their  passfige  dowu  the  ureter.  The  testicle  is  drawn  up  ; 
there  is  evidence  of  groat  pain  and  tenderness  on  the  i:orre«;>onding  tide 
of  the  abdomen :  the  wrine  is  clear,  scanty,  and  paasotl  freipir*ntly  in 
small  ((Uanntie*  with  consideniblo  i«iin,  accompanied  by  minute  myennc- 
pepper-likc  grain.'*  of  urie  acid,  and  t^ometimcs  n  little  blnoil.  Thure  ia 
more  or  less  incontinence  of  urine  both  by  night  and  day.     Tnie  caIcuHi^ 
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accoHing  to  Ilonocli,  are  ae  coniinun  in  cliilJren  Jis  in  adults ;  but  in 
tliL'ir  |Muusigo  ilowii  tilt*  iiruUtr  l\w  uliild  mifTei-K  mtic-li  li«s  pain  thnii  tlip 
Hdult.     Hie  stdiie  ix  conipOMid  of  uric  acid,  luul  tbo  aubjectd  of  stoni)  are 

ralwiys  the  otTspring  of  guuiy  i^^irtints,  mid  fur  tb«  idobI  part  91^  malee. 

.Tlic  ntuicks  of  ix-nal  wlic  oct-ur  wjth  rfmurJaiblc  siiddciincwf,  and  without 
any  [ireinoTiittiry  signs  of  illiiu&it.  These  canes  should  bo  ti-L-jitcd  by  hot 
bnth»,  followed  by  [xiiiltici-B  or  fomeiiUitioiiK  to  tbe  luiii  011  tbo  nlVcvtcrl 
sidf,  nnd  the  administriition  of  a  mixtun;  containing  bromide  oranimoniuni, 
Md  voLitilc,  Hnd  comfwiind  tincture  of  ciimphor.  In  older  childi'eti  it  has 
been  fuund  that  a  raixod  ordinary  diet  combined  with  tonics  anil  an 
abundance  of  fresh  air  art'ord  the  most  cllertive  menus  of  comlmtiug 
the  defective  metaljolism  which  residta  in  the  nxccBsivo  formation,  and 
septimtioii,  of  uric  ucida  ajid  unites. 

|iii.)  Surgical  trcatmeiits— Wlion  the  symptoms  of  etone  are  severe, 

land   are  not  remnvetl  or   rHudcred  Iirjii-abln  by  fivf  or  six  motithii  of 

liciiiiil    trimlinont    and    rrst ;    whim,   in    ottler    to    dimininli    pnin    or 

nmturia,  the  patit^nt  is  compelled  u>  conline  himself  to  the  nn^umbtMit 

itiirc  :  or  when  unuria  supcrrenus  upon  the  symptoms  of  calculus  in 

>"cne  or  l»c)th  kiihu-ys,  uepimlittinfumtf  in  inilicitt«d.  The  object  of  this 
oiM-ralioti  is  to  save  the  kid:iey.  If,  hon't^ver,  the  orgiin  is  in  grt^at  part 
dcstroved,  if  there  in  caIcuIouk  pyelitis,  or  calculous  hydro nophrosis  or 
pyouepbrosie,  ntpkroiotny  and  extraction  of  the  etono  are  the  necessary 
meaiare*. 

If.  after  the  kidney  and  uret«r  have  been  thoroughly  explored — not 
only  over  the  tmter  surfuce,  but  by  <lif;iUil  exiiminalion  of  the  interior 
of  the  n^njil  citvity — a  stone  cannot  be  detecl«d,  and  yet  the  symptoms 
point  dntinitely'  to  the  presence  of  stone,  and  the  p-Ltient'n  life  is  insuffer- 
able from  |N>in  or  faaemorrhii^c,  ttephrgdomrf  U  tlie  bust  rcRourcc.  lint 
thix  oui  only  in  very  exceptional  cases  be  justififible,  unless  the  kidney  is 
verj'  Urgoly  disorganised. 
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XV'I,  Cali-vlous  Anukia  is  the  grnvest  and  most  rapidly  fiu) 
of  tbo  maoy  serious  coiuplicaiions  of  renal  calculiis. 

The  principles  of  its  ireatment  vrere  not  until  t)ie  but  twenty  yean 
properly  recognttied,  and  6veu  at  th«  present  time  are  too  aeldom  acted 
upon.  So  far,  liowover,  tlic  tdotg  freiiueiit  resort  u>  u[>enitive  treatnent 
has  reduced  the  mortality  nearly  50  per  cent,  tlie  [HTcentage  of 
recoveries  in  cases  opt>nite(]  upun  being  r>l  |ker  cent,  whilst  in  thone  not 
operjiled  upon  it  is  liO'H  per  cent. 

Etiology. — Calculous  anuria  is  produced  by  a  stone  in  the  kidney  or  iu 
ureter  caiiiiin);  sudileji  ol)5l.ritL'tion  of  tlu>  unt}'  funetiouiUly  active  kidney. 
The  kiilntn'  uf  the  other  side  imy  Iw  absent  or  atrophiotl  nr  uttcH)- 
dostroyiid  by  i-unal  [:!ileulus  or  some  other  afTuction.  If  the  reual 
structure  of  this  aecond  kidney  has  not  been  utterly  destroyed,  but  hu 
been  taking  some  part  in  the  excretion  of  urine  up  to  the  moment  of 
obstnictiun  of  tlic  active  organ,  its  function  will  be  suppreas^^l  by  tbr 
reno-rvHux  iiiduence.  It  is  not  unknown,  but  it  is  rare,  that  both  kidn»<« 
having  been  previously  active,  have  become  uraultaneously  Aiid  siQn 
obetructix)  by  calculi.  Calculous  anuria  may  occur  at  any  age  &n<i  m 
either  sex ;  it  is,  however,  more  (rei:[Uent  in  males  of  35  yean  and 
upwards;  but  instances  of  cbililreii,  and  even  of  infanta  at  the  breirt, 
dying  of  convulsions  from  caU'u!im«  siipprcjuiion  have  Won  reoonlai. 
Gout  is  a  dii4|iosiiig  ciuise.  The  imme<liate  cause  of  the  anuria  ii 
anything  which  leads  to  the  shifting  of  a.  quiescent  or  fixed  calcultu  into 
the  renal  pulvis,  where  it  blotks  the  up|M;r  orifice  of  the  ureter,  or  InUi 
the  ureter  ilscif,  in  any  part  of  which  it  may  become  imjiocterL 

Patholog'loa]  Anatomy.^.Apiut  fmm  the  rare  instancea  in  which 
both  uretui-H  bucouiH  simulUineously  iKclurlird,  and  the  lesB  rare  caaea  IB 
which  one  kidney  is  the  seat  of  calculi  and  the  ureter  of  th«  oCIkt 
becomes  btockecl,  there  are  two  of  three  ]Kitbological  conditions  pnjsent 
in  oiLculons  anuria:  (1)  either  the  congenital  alrsence  or  atn>phy  of 
onu  of  tliti  kidneyit;  ur  (2)  its  complete  ur  neiirly  com[ili:te  destruction 
»s  a  secreting  organ  by  some  form  of  disease;  and  (3)  the  mechanical 
obstruction  by  a  calculus  or  several  calculi  of  the  other  kidney  or  it* 
ureter.  A  minute  odcuhw  weighing  not  more  than  1  i  grs.  may 
8uddt!u]y  block  the  ureter  of  Ji.  perfectly  normal  kidnev  and  thu«  produce 
iiiini'ia;  or  the  renal  subxtance  of  the  only  functionally  active  kidney 
niiiv  become  gradually  destroyed!  till  complete  suppression  of  function  t« 
reached,  giving  rise  to  the  srxiallod  "anurio  calculeusc  toxique.*'  yatiU 
calculous  anuria  is  not  known  Uy  have  ever  occurred  from  olwtniction  in 
one  kidney  or  it«  ureter  when  the  other  kidney  and  lu-eter  havp  Hocn 
iionrud.  It  has  often  been  stated,  however,  that  anuria  is  produit'd  by 
calculus  in  one  ureter  causing  reflex  auppreeaion  in  the  opposite  nor 
kidney  as  well  as  obstructive  suppression  in  its  own.  It  is  doubtful 
whether  such  an  effect  ever  la-sts  more  than  a  few  hours,  iuid  there  ifi 
riitttiing  ti>  prove  that  it  hjis  ever  led  to  a  fatal  result. 

Symptoms. — Anuria    due    to    calculii*    f»fteu    affects    iridividliaU    in 
robust  hcaltli.     There  are  two  classes  uf  {wrsons  liable  to  the  affection — 


muDcly,  Btout  robust  adults  past  nu'ddle  aga,  and  tbin  dyspeptic  uul 
nervous  penotts.  Commiinly  the  (subjects  of  calculous  anurui  bavo  had 
attacks  of  renal  colic,  or  other  KymptoiriK  indiciitivo  of  renal  cJilciilns, 
for  mouths  or  ytuirs  prior  to  the  uttack  irhich  brinfpi  on  the  anurin ;  and 
these  previous  attacks  are  usually  dcscribod  as  having  concenifd  the 
oppofiite  organ  and  tiot  tlie  side  now  aflected. 

Th«  hyni[)U)iu8  of  the  anuria  anj  not  simply  those  of  uraemia ;  and 
tbo  ursoniic  aymptonis  when  they  set  in  are  very  difliorent  from  thcuw  of 
the  uraeaua  in  Bright's  disease  and  other  forms  of  nephritis  and  Urda- 
oeoui  diseasv.  The  on>iUt  is  usuatly  sudden,  tho  patient  having  been  going 
about  in  his  usiiul  health  up  to  the  iiiunmnt  he  is  soJEod  with  renal  colic. 
In  lure  instancLv^  tbt?  onset  is  insidious,  hut  iu  most  cases  |Kiin  in  the 
region  of  the  kidney  immediately  involved  is  experienced  at  the  very 
commencement  and  may  continue  throughout  the  anuria,  though  more 
commonly  it  subsidea  nboul  the  second  day.  When  there  is  hydro- 
nephrosis of  the  involveil  kidney  iinuria  is  acvom|Muited  by  persisting 
pain.  With  tho  (uiiti  may  be  a  cjutinual  desire  to  mlotiiratc  though 
not  a  dro]>  of  urine  may  be  in  tbo  bladder,  or,  if  any,  only  a  few  dit>iM 
or  twwpoonfuU  of  Woody  lu-ine.  Or  there  may  be  pol^-uria,  the  urine 
being  pale  am)  of  very  low  specific  gnivity.  shewing  evidence  of  impi'rfect 
ohxLruction  as  \v<>ll  as  of  imperfci;t  reiud  funrliou.  In  other  cases  tho 
anuria  hiu  been  incomplete,  or  intenniLtt^nt,  tfasing  after  a  few  hnurs 
or  a  few  days  to  reappear  and  JK-comt'  dotiuiiively  established.  The  anuria 
may  hut  tnany  days  without  tho  occurrence  of  uraemia ;  this  is  perhaptt 
its  most  chanictfirtstic  feature,  but  one  which  the  calculous  form  shares 
with  other  furms  nf  obstructive  anuria,  as  dmtinct  from  the  non -obstructive 
fomis.  Even  when  tho  suppression  is  complete,  seven,  eight,  or  ten  ilayn 
may  pass  before  symptoms  of  uraemia  appear,  and  iu  some  caeos  di-atb 
has  occurred  without  their  apj>caring  at  all.  When  uraemia  sopervones 
death  follows  quickly,  or  at  aiiy  rate  within  one  or  two  daj-s. 

When  the  active  kidney  is  hydronephrotic  the  iintemic  condition 
may  l>e  deferred  for  »  still  longer  |>eriod,  even  if  there  are  iio  pulytirie 
intermissions.  Such  remissions  have  marked  the  coureo  of  •several  cases 
on  record  ;  in  one  there  was  a  succession  of  thorn,  and  the  fatal  termina- 
tinn  was  thereby  deferred  until  the  thirtieth  day  from  the  onset ;  in 
another  there  waa  one  exhibition  uf  pulyuria  on  the  thirteenth  day,  aiKl 
death  WHS  postponed  until  the  twenty-second  daj*. 

/n  tfif  prae-vraemif  tUiyt-  the  patient,  though  he  may  not  paaa  a  drop 
of  urine  for  several  days,  may  yet  walk  about,  cjit,  and  do  mental  worlt 
with  all  the  apjjeiimncc  of  go<xl  hi^allh.  This  muRt  never  be  forgotten 
if  a  serious  error  in  diagnositi  and  prognosis  is  to  Iw  avoided.  It  is, 
howovor,  all  tho  more  likely  to  esca|>e  attention,  becjLUse  it  is  m) 
ditfcrcnt  to  the  state  of  things  in  the  much  more  frequent  cases  of 
•uppression  of  urine  ihio  to  non  •  olntnictivu  causes.  In  the  nou> 
obfltnictive  cases  thi-iij  will  lie  symptoms  of  uraomic  poisoning,  and 
death  may  occur  vrithin  twelve  or  twenty-four  Imurs;  and  if  the 
suppression  ceases  the  return  of  the  tuioary  excretion  is  gradual,  and  the 


nrine  Rt  first  excreted  is  scanty,  allmniinoue,  and  probably  bloody.  Id 
calciiloiict  Riitiria,  on  the  other  hand,  the  su]>pres8iun  inay  lie  complet* 
{av  many  iluys,  us  jii»L  »Ul«il,  withutit  (raiiMin^  iiiiy  uraemic  KyRipumn ; 
ami  if  the  excretion  returns  either  temponiiily  or  iwmianeiitly.  the  ariiio 
is  at  once  passed  freely,  is  of  low  specific  gruvity,  is  geaendly  pale  in 
colour,  though  It  may  contAtn  blood  or  olbumbi,  aud  is  defective  in  tbc 
ordtiiaiy  m-iuary  constitnents. 

When  there  is  hydroncphroais  of  ihe  kidney  last  involved,  there 
\nll  be  either  a  gradually  increasing  or  nii  intermitteat  tumour  in 
the  correspond iug  lumbur  region.  This  should  aUvys  bo  exuninol 
for,  as  an  overlooked  hydronejihrotic  kidney  in  ailcuhm*  nnnrin  aono- 
titnos  ruptures.  Moreover,  it  is  in  tlieso  cases  thai  eiu-ly  ojwrative 
treatment  in  most  fiuccpsfifid. 

in  th4  urofmk  iUige  tbo  pulse  is  sloir  and  full  and   later  bwomaa^ 
irregular;  the  temperature  is   97"  to  98'  F. ;  and  epistaxis,  oedemaj^H 
and  venous  stasis  have  lieen  observed.      Profuse  perspirations  may  occitf^^ 
but  noL  in  ibti  l;ist  day  or  two  of  life  ;  or  in  thoir  absence  tbi^re  nmv  \< 
itching  of  the  skin  and  profuM  salivation.     Vomiting  may  Iw  copioin, 
and  is  a  symptom  of  bad  omen.      Diarrhoea  is  very  exceptional,  but  on 
the   contrary  olmtinate    eonstipntion    ant)    meteorism    are    donininn    arvl 
tt-oublesonie     symptoms.       Contraction     of     the    pupils    and    oi>rivulsiv« 
muacuUir  fjemors  ai'c  marked  effects  of  the  uraemic  poisoning,  and  nearly 
always  indicjLte  a  fatal  termination.     Tbe  limbs  instead  of  being  aSiM!t«dH 
by  muscular  trcmon;  may  bo  benumbed  and  as  if  imralysed.    Occiuional||^| 
the  p:ilieiit  lum  tiled  of  coma  or  in  a  convulsive  ciisiis  or  in  an  nttAck  n 
nutlVjcjitiori    iwi)    or    three    days   after  the  onset  of  the  uraemia ;  oilier 
mode*    of    deulb   have  boon  by  respiratory  or  heajl  failure    witbnul  « 
convulsion  and  without  coma.    When  anuria  is  complete  and  cohtiniunu 
the  uraemic  stage  uamdiy  supervenes  aliout  the  seventh  or  eighth  flay. 

Dia^osls. — The  history  of  former  attacks  of  renal  colic  on  one  or 
both  rtidei',  and  the  sudden  ou.sct  of  the  anuria  associatctl  nilb  [Ktin  in 
one  of  tbe  renal  regions.  BuHiriently  indicate  the  caueo  m  being  of  a 
calculous  nature.  Thiii  u'ill  be  strengthened  if  the  previous  attack*  of 
colic  have  been  followed  by  the  passage  of  gravel  or  fragments  <jf  a 
calciUus.  It  ebould  not  bs  forgotten,  however,  that  a  kidney  may 
become  aomplel«ly  rlflstmyecl  as  a  functional  organ  by  1at«nt  or 
quiescent  calculus.  In  tlio  very  exeeptioiiiil  cases  In  which  the  anu 
occurs  witliont  pain  on  either  side  and  without  the  history  of  pn>no 
attacks  of  colic,  or  when  tbe  pntifut  hiis  (|uiie  forgotten  nn  which  aide 
he  sutVcred  Llii>  prmious  iittacks  the  Kurgeun  may  have  no  cJinical 
aympl.oni  whatever  to  guide  bim  its  to  which  kidney  Avas  latest  involved, 
and  therefore  as  to  which  kidney  or  ureter  to  operate  upon,  anil  the 
z-rays,  by  shev*ing  signe  of  calculus  on  both  sides,  maj'  not  be  able  to 
render  him  aKsistanee.  If  other  mcjintt  fail,  one,  or  eocfa.  of  the  kidneys 
should  bo  explored  by  an  incision  in  tbe  loin.  The  distinctions  litftween 
calculous  uraemia  and  uraemia  due  to  non-obstructive  causes  have  been 
already  described. 
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Prognosis. — The  tistul  tenuinniion  of  c&Iculou»  aimria  wIk-ii  not 
BUrgic!(lly  treated  is  denth  about  the  lentil  or  eleventh  day.  Thi»  nt  lenab 
is  thi^  fall'  f)f  nttliei'  nii>ri>  tluiti  TTi  jwr  rent  of  th»  caHe^.  The  rlutiHN'H 
of  <i[Hi)itiiiiroiiK  i-ccovory  ditiuiii«Ii  with  ihc  prolan^'jaion  nf  tlie  ;iniii-iii. 
S[XjiitJin«oiu  recovery  is  annotuiced  by  an  almruljinl  polyuria,  or  by  tin* 
passage  of  gnivcl.  blood'dot,  or  calculi ;  and  it  is  often  preceded  by  the 
free  actiuti  of  iIil*  IhjwoIk  <tr  by  an  uimnitaiit  cscajw  of  intestinal  gait. 
Spiiuliinuoiis  recovery  lUHy  hu  complete  and  purmimeiit  if  llio  calculus 
whiL'li  caiisiKl  it  hits  escaped  by  tlic  ureter :  when  the  cauGe  rests  within 
the  kidney  or  iirotcr  there  ■will  in  all  probability  he  a  relapse  sooner  or 
later. 

The  treatment  U[i  to  twenty  years  ago  or  thereabout  waa  entirely 
medical,  by  pur<^ativ^  diuretics,  <tia]>horetic;s,  and  antispiismodic  drugs, 
aided  by  hot  tmtbs,  forced  exercises,  aud  massage.  The  results  may  be 
fairly  stated  to  have  been  dejiih  iu  732  per  cent  of  cases.  The  only 
hopeful  treatment  u  nephrotomy — in  the  ^nvest  cases  to  prevent  doaili 
from  .iiipprctsinn.  in  thn  inihU-r  mid  in  tbe  intermittent  caaes  to  extnict 
the  cidculus  which  othiTwiee  may  pnaluci*  fatid  nnnria,  Tlui  funrticmletvs 
condition  i»r  ahsene*  of  the  second  kidney  it*  an  additional  rwiaon  for 
nephrotomy,  not  a  contra-indication  as  has  been  Coo  often  B;nppo8e<i. 
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XVII.  New  Gmm-THs  iiK  THK  Rksal  pARESfimiA. — A.  Solid  New 
Growths.— The  kidttey  Ik  linhlw  to  niaiiy  morbid  growths  of  a  cystic  ami 
solid  chjUTiciet,  both  In'iiign  and  malij^nanL  Seven!  of  these  «lo  not 
attain  to  any  great  size,  or  cause  the  kidney  to  become  api>rts:iably,  if  at 
all,  enlarged.  Thus*,  n/inii/nui,  which  i.iccur»  in  tinvo  forms  in  ttie  kidney 
(the  tubuUr,  the  piipillary,  and  t.ho  alveoliu*),  is  utiuully  the  size  nf  iv 
hasel-nut  or  walnut,  and  seldom,  if  ever,  so  large  as  an  egg  or  small 
orange  ;  eavemmig  angiojiuts,  thout(h  distinct  formations  or  new  growths 
of  reticulated  cavernous  tissue,  are  of  <|uite  small  size,  not  exceeding  that 
of  a  marble,  and,  though  called  tiimouni,  the  parts  which  they  alfcet  an- 
oft«n  »hru[iken,  nithcr  than  projoctiny  or  enlarged  ;  Iful-Mmic  lunmitrf  me 
small,  scjktiercd,  roundish  {latches  of  lymph-cells  following  the  couiv«e  of 
the  capilljiry  vessels ;   It^mphoiknoma  is  found  in  the  kidney,  associated 
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with  ttiiiiiiiu-  disottM!  of  iht;  glands,  liver,  arid  intestine  ;  ^/ilirvimt  uenm 
"  in  the  form  of  small  white  knots  of  fibrous  tiiwue  nenr  liie  bou*  of  the 
pyr»mkU"  iMuxon) ;  Genoweiii  coiiiiid«rs  ibat  the  uqaU  fibronuu 
commonly  seen  in  the  malulla  arc  not  tumoui-s  in  ihc  oirlinan-  mh^ 
but  icU\\  mitlformAiions,  and  call«  tliem  liumartoma  tibrocnnstirulAii- ; 
liimours  fonsistin^;  of  a  mixture  of  /"i/y  tuanir  ami  vntttrifmi  muvvlar 
fibres,  are  Binall  growths,  eiiigle  or  multiple,  M-hich  nircly  BUrixiu  the  hjc 
of  a  charry ;  varioiis-sizetl  ami  numerotis  cysta,  tts  in  granular  Iddnej. 
may  be  present  without  ndding  to  the  aixe  of  the  organ.  VIIIimu 
pnpillonia  occurti  in  thta  renal  pelvis,  as  does  also  carcinuiua  with  a 
villous  character. 

Though  pathologically  of  the  uature  of  "  tmuoitrs,"  y«tt  cUnicaUj 
ajveaking,  somu  of  the  above-inenliuned  foiioutions  never  giro  ria;  to 
actiud  luniourH ;  uthvrs  do  tto  but  riiTt-l^-. 

Morbid  nsw  gi-owtfas  of  the  kidney  occur  ( 1 )  in  the  renal  iMrcuchyma, 
(2)  in  the  reiml  cavity,  i.e.  within  the  calyces  and  i-enul  fid^ns,  (a)  iii 
connexion  with  the  outer  surface  of  the  renal  capsule  and  in  the 
perinephric  tissue.  TboKc  nmler  tbi«  third  hoaiiing  include  irhat  anr 
called  the  perinephric  an<l  paranephni'  tumoiu-a,  as  well  aa  tumours  of  the 
siiprarenul  cnjisiile  and  those  originating  in  remains  of  the  ^Volffian  body, 
or  in  ;idren:i]  or  renal  "rej^t^"  in  the  outlying  cellulai'  tiasue  ariiund  the 
kiiiiioy  or  in  the  hilum  of  the  organ. 

Malignant  Disease  of  the  l&\&ney.^Pixtho^og^. — Tlfalignanl  ttimoniv 
of  the  kidney  include  scvcnil  iliffcrent  forma  of  new  growth.  The  Ui]pr 
numlM-r  are  Barcoimui,  which  appear  at  the  extn-mes  nf  life.  Of  6"  cwci 
of  matigtiatit  diseasfi  collectiKl  by  Sir  Villiitni  Ifnbertt^,  25  occurred  in 
children  under  ten  yeai-a,  :t  only  of  theae  after  five.  These  itifantilt 
tumours  are  almost  invariably  sjtrcomatous,  and  are  rem;u-kable  for  the 
rapidity  of  their  growth  and  tho  enormous  size  to  which  they  attain  : 
Sir  Spciicor  Wells  reconlod  a  luimiur  removed  from  a  chihl  uf  four, 
ureigldug  nearlj*  17  lbs.,  and  otherii  have  Ih-^ii  found  excee<)ing  30  Iba. 
in  weight.  Sometimes  Irath  organs  are  invaded  ai  the  same  time.  (>f  67 
i nstaiici!~>)  ipiotcd  iibo\i;,  60  wen^  iinitaLvral,  and  in  :{  only  wa«  tt  clear 
that  the  diseitHe  \if%»  priniary  on  Ijiith  sides.  Accowliug  to  fitiillet,  fnww 
observatioas  chiefly  made  after  death,  only  7  out  of  72  vitsvn  were 
bilateral.  In  18S0  Dr.  Abercrombie  exhibited  throe  cases  at  the  Paihi> 
logical  Society  in  which  Iwth  kidneys  in  children  were  invaded  from  th« 
hilum  by  >ian.'oma.  Tho  incidence  of  malignant  disease  appears  to  bt 
pretty  equally  distrihuied  on  the  two  sides  ;  but  as  reganls  the  influence 
sex  there  ii^  a  remarkable  preponderance  in  males,  the  pro|Kirtiiin  U-i 
as  47  to  19  (€4  to  3."^,  according  to  Guillet).  lliis  disprO{>oition  io 
distribution  is  not  so  well  marked  in  the  case  of  children,  the  pni|K>rtioD 
of  males  to  femalea  lieing  as  tn  to  9  in  tho«e  atl'ected  up  to  ten  ytxt* 
of  age. 

In  children  gixiwth  is  extremely  rapid,  metastiuis  occurs  oartr.  awl 
death  usually  residts  within  a  year.     The  distnhution  of  the  w-m  . 
growths  Uikfti  pince  with  neai'ly  etjual  freipiency  in  the  lymphatic  i-'  -"     -^ 
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the  lungs,  and  liver.  Of  154  mses  of  reiwl  new  growths  which  I  col- 
lectal  from  Ktiglinh,  Aiii<;rk»ii,  and  forei^i  litf^nittiro  over  a.  {lennd  of 
ten  yeai*,  the  itiiiurti*  of  the  growths  was  uis  follows  :—Siii"coinrt,  fi3 ; 
cuircinuraa,  41;  ailenoma,  lU:  papilloma,  3;  myxoma,  2;  li}>onQa,  2j 
hvflatid  cyate,  II;  dermoid  cysi,  I;  polycystic  disease,  31.  The 
foilciwin^  nro  the  relative  iiiimbur  of  casl-h  of  uiiiioiira,  solid  and  cystic, 
at  diirer*-iit  aguK  at  which  rcnnl  new  growths  occurred  in  I4t*  casG« : — 


9ff 


3ft.  40 


30 


22 


Snrwma  Buppliea  by  far  thu  j;reatest  immljer  of  midignant  tumours; 
it  occiira  either  before  tht^  age  of  live,  in  which  case  the  dii^cA^  may  he 
biUtenU.  or  at  any  subeequent  age  when  they  are  unilateral  and  of 
somewhat  slower  gi'owtb.  Of  3!)  cuim^s  iri  children  umler  five  reai-s  of 
age  there  were  -11  of  gArcoma,  '2  of  carciiiotna,  1  [M)lyry»tie  dit^ase,  I 
fibrocystic,  1  rhahdomyos&rconiH.,  2  were  tiimoiim  of  the  lulrenal  char- 
acter, and  1  was  of  doubtful  nature. 

In  infancy,  aarcoouis  are  uiiualiy  encapeiilud,  and  fur  the  miwt  part, 
in  L-Jtuuing  enlargement,  do  not  jdter  tht^  shit[ic  of  the  gUiml,  Their 
growth  i.*^  very  rapid  and  the  size  altuined  enormous  The  j^landnlar 
■uhatjince  of  the  kidney  is  almost  completely  destroyed.  These  tnnioum 
arc  comjKisod  either  of  round  or  s]>indle  cells  with  ^-roiipR  of  tubules 
between  ;  and  in  some  cases  there  are  present  aUo  large  fusifomi  cells 
with  cross  striation,  having  under  the  microscope  the  nppeanince  of  muscle 
fibre.  The  enlargement  ispninlei'd.haeniatuna  is  rare, and  secondnrA'  noilules 
form  early  in  other  organs.  Kemovjd  of  the  tumour  is  not  a  very  fa\'our- 
able  operation,  ;is  young  children  do  not  bear  interference  with  the  viscera 
well,  ami  mimy  of  those  who  hiive  survived  the  operation  have  died 
from  re'-unence  within  a  year.  Still,  the  improvements  in  o|»emtions 
generally,  and  increitsed  exiwrienee  in  renal  .•iurgery  in  |tart)culjir.  have 
in  recent  ycjtnt  reduced  the  mortality  more  than  two-thirdfs  viz.  from 
60  per  cent  in  18yu  to  40  per  cent  in  IHili,  and  thence  to  17  per  cent 
in  1898.  Operation  for  all  forms  of  malignant  Lumours  in  children 
should  1)0  restrictfii]  to  the  earlier  stii.gea  and  to  growtht^  of  metliimt  or 
small  MZfi  before  the  jM>r{iiuphric  tiasuo  or  the  lymphatic  glantU  have 
become  invaded.  Tumours  of  hu*ge  «ixeand  those  which  hjoe  intiltratcd 
tlie  .<)urrounding  tissues  should  not  be  touched.  Adhesion  to  tlic-ie  iiiles 
has  nf>t  ojdy  Iwl  to  inipi-ovt-uient  in  the  ojierative  mortjdity,  but  also  in 
the  di&tiuit  results,  und  thus  lo  ait  increase  in  the  jiumber  of  luitients 
who  survive  not  one  year  only  but  several  years  after  the  operation 
without  recurrence. 

.SaR'ottia  in  fulults  is  for  the  most  part  composed  of  fusiform  cells,  and 
from  the  admixture  of  large  striated  hbres  in  bundles  is  in  some  histancea 
called  myosarcoma.  /Uveolnr  and  s]>indle-cetled  sarcomas  are  also  met 
with.  One  side  oidy  U  attacked  ;  haematuria  occurs  frequently,  and 
large  quantitias  of  blow!  are  lost  at  a  time.  The  tumour  ra]»idly 
attains  a   large  si/c,   uud  is  accompaniod  by  coiuiderable  pain,   and 


secondary  depo&its  occur  iii  oih«r  or^iane.  The  results  of  operuioii 
Lave  until  r<;ceiitly  noL  been  verj-  much  better  than  jti  children,  death 
eomn'.only  occurring  witliin  a  ye:irof  nephrectomy.  This  has  ncvertheleM 
been  iterfoniitid  in  many  instancefi  on  account  of  the  pain  and  inoun- 
vonience  of  iht;  swelling. 

QCUer  ullied  intm& — such  u  mdanoik  tairoma,  vbich  is  almost  in- 
vaiH^ibly  soccjridary  in  ihe  kidney ;  mtfj*i«uirci*mit,  in  which  the  tnmoor  i» 
soft  and  jclly-lilio  ajiJ  of  very  nipid  growth;  unci  lympltn^itrrvma, 
whielt  i«  suirctily  ever  liiniied  li»  the  kidney — «re  all  exir^moly  mru. 

C'lrdnoitui  for  the  most  part  affects  the  kidney  in  the  eiic«ph&k>id 
form.  Ft  ariHis  in  the  cortex  :\nd  invades  the  re«t  of  the  orgRo.  usuaUjr 
beginning  nt  oue  [>ok> ;  the  •^ronih  is  of  the  consistence  of  numuil  bnin 
suhst-iiice,  pide,  not  very  vascular,  imd  genemlly  encapstdecL  The  tiuuK 
is  seldom  <\\dte  uniform,  being  occupied  by  areas  of  Ucjuefaction,  of 
colloid  degonerution,  or  extensive  haemorrhages ;  and  id  rare  in8Uiiu.-e> 
by  induration  of  the  nntare  of  ecirrhiis.  Carcinoma  commencing  in  the 
lining;  membrane  nf  the  tvibnles  .also  occurs,  but  not  freipiently.  I  havi? 
known  thitt  form  to  attjiin  tn  n  great  fiize  ond  to  resemble  in  naked-evo 
appearinices  a  semi- liquefied  tuberculous  miias  (rulf  p,  G^9). 

The  cells  of  which  the  growth  is  composed  nre  more  often  cylindriwUIy 
aiTangi'd,  :ind  sre  ctilunnKir  in  5h![|>e,  with  rounded  free  extremities  and 
11  cli'iir  protojihit^m.  Both  ihe  ccUti  nut)  thuir  arrangement  resemble  very 
closely  whikt  rjlf^iins  in  the  convoluted  tubes,  even  to  the  maintenancr 
of  u  central  lumen ;  and  this  is  acciirately  repeated  in  the  sectmdaiy 
deposits. 

Instvinccs  are  iipun  rci.-ni'd  of  prinuiry  i^qnamous-celled  carcinoma  of 
the  kidiLoy.  In  a  cose  published  by  liobin,  and  ipiute^l  by  RoWrt^  the 
liolls  rasombled  the  pavement  variety,  and  were  remarkable  for  thdr 
size,  measuring  -x^lh  of  a  millimetre  in  length.  No  nests  were  found  as 
in  an  ordinar)'  cutitneoiis  epithelioma.  In  another  case,  recorded  in  t 
Middlesex  Hospitjd  Keport  for  ISS'J,  the  Mimour  of  the  left  Uidn 
weighed  2^'  lbs.,  the  bulk  being  due  largely  to  ealunlons  pyoneplimft.i(i 
there  was  in  iidditiou  soft  new  growth  arising  in  the  peh-isof  the  kidnrv, 
and  secondary  deposits  in  the  lungs,  liver,  and  retroperitoneal  glaiid^.  all 
of  which  possessed  the  microscopical  foaturo^i  of  squamotis  carcinonu. 
The  imtient  was  a  wfiman  of  eiglity-two.  tn  this  case  the  origin  of  the 
now  growth  appears  rompanible  to  that  arising  in  the  gall-bladder  in 
connexion  with  gnll-stnnos. 

Another  fomi  of  c.ircinoma,  called  '*  £pithL-Iioma  ft  cellnles  clairee,"  hn» 
been  deacribfil  by  ^Mliarran,  in  whicli  there  are  jjarts  with  ch-.-ir  cells  and 
others  having  tJie  tubuhu-  structure  exactly  like  the  onlinary  form  of 
rarctnoma. 

Carcinoma  attacks  the  Icidney  twice  as  often  in  meu  us  in  women, 
and  usually  in  the  latter  hidf  of  life,  nearly  all  the  cu«e«  occurring  after 
forty-five.  Cancer  has  a  more  protfJictixl  couree  in  the  kidiioy  tlun  it 
generally  rnri»i  in  other  idHloniinul  urir^ns,  lasting  in  some  cases  four  or 
five  yooi^  or  even  longer,  and   resulting  iu  a  tumour  of  enormouB  sia^ 
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wctj^linig  I A  to  20  or  more  IHa.  In  tho  Middtewx  flospital  Miifwura 
there  u  a  canc«i-oui»  tumour  wuigbing  31  lbs.  (rom  tbo  left  tddnej-  of  a 
boy  «ywi  eight  jeftrfl. 

Sifmfttiini.t  anil  IHiu/tuutbi. — \raligiuiiit  growtbs  of  llit  kltlnoy  are  for 
the  moat  part  rounilwl,  smooth,  or  lohulau^il,  and  without  tho  sharp  odgo 
poMcssed  by  the  spleen  or  liver ;  in  the  iufiltruting  forms  the  Uiiuour 
rataioB  something  of  the  original  sh;ipe  of  the  kidney,  though  no  tnce 
of  the  glandular  xulwtance  may  remaiit.  With  the  excoption  of  the 
eompiLrativt!]y  rare  CJisea  in  whirh  tho  kiiliioy  is  iuradftd  by  sarcoinjilnus 
growth  from  the  hilum,  tbo  m-w  dovelopmciit  almost  invariably  W^nB 
ill  the  cortex  and  sprcadt)  thence  to  the  pyramids ;  sometimes  it  invades 
the  pclWs,  urotcr,  or  renal  vein,  or  even  tho  vena  ca>-a.  In  thin  way.  or 
by  prcsanre  011  or  intiltmtion  of  the  wall*  of  the  vena  cava  or  aorta, 
obstruction  is  caused  which  may  lead  to  oedema  or  gangrene  of  the  lower 
extra  mi  ties. 

As  a  general  rule  the  tumour  is  contained  within  the  proper  dtpn^id^ 
of  tho  kidney,  which  may  be  thickened  and  covered  with  dilated  veins, 
or  may  be  ctmtiniKid  by  tibrDiiii  tnictA  ami  diaaepinientit  into  the  sitlKtlAnoe 
of  the  new  growth,  rendering  alteiiipbt  at  intnicapsiilar  enucleation 
dangerous  or  irapoesible.  In  exception;d  casos  the  capsiUe  i»  ]>erforateil, 
and  neighbouring  organs  or  the  jKirietei*  are  infecte<l  by  continuity. 
The  eoii-'iistcni.'e  of  lliu  mass  is  attuc-tfil  by  camiuuH,  fatty,  t>v  colloid 
degeneration  of  its  aubslance,  or  by  exlonsivc  hjiciuorrliagiL'  (•(Tnsion. 

Tumours  (if  the  kidney  m^cupy  a  charautcristic  {Hteition  ileep  in  either 
lumbar  region,  for  the  most  |>art  high  up  within  the  cavity  of  the  abdomen; 
but  when  small  aiid  notwidherent,  they  descend  witli  inspiration  :  when 
large,  they  oxUmit  Liiwanlit  liw.  ytviWis.  luul  acroKH  ihi-  miildlc  line  of  (he 
aUlonieii.  Thure  is  nflcu  Mome  bulging  in  tht?  luiii,  and  in  any  »'iwk  the 
ukA^M  Khould  bo  more  easily  frit  from  behiiiii,  and  should  play  fruely 
between  tbe  hands  placed  over  the  abdomen  and  the  loin.  The  deacent 
of  a  renal  tumour  on  inspiration,  though  <li»tinct  enough  to  distinguish 
it  from  H  swelling  of  pcUic  origin,  is  very  much  more  limitctl  than  in  the 
ease  of  the  liver,  ftpleon,  or  stomach,  or  growths  connoctci)  with  them ; 
an<l  lateral  movement  is  pracUudly  not  permitted  :it  all.  The  intestines 
lie  towaids  the  c«>ntro  of  the  abtlomeii,  tbe  tumour  being  cloiie  up  to  tbe 
Hank,  with  the  colon  in  front ;  and,  if  the  mass  be  not  too  large,  there  is 
jin  area  of  rfsninauce  above  mui  Iwlow  it,  sepnrating  it  fnim  I  he  liver 
aIkm'C  anil  conlinnous  with  tliu  ruAunatice  in  the  hyjxigafftrinni  IxUimv. 

Vary  large  tumours  on  the  loft  side  may  cause  vancocele  ami  may 
displace  the  spleen  and  stomach  towards  or  beyond  the  middle  line,  and 
on  the  right  side  may  reach  tht;  diaphragm,  displacing  ami  tilting  the 
liver,  so  that  its  uilge  oce-upiuK  a  vertical  instead  of  a  horixonbil  (Kwitioii 
near  tho  midille  lino  of  the  nlMlomen. 

In  the  majority  of  cases  the  growth  begins  at  one  or  other  uxtremitv 
of  the  kidney,  more  ofu>u  at  the  upper.  The  niai«  fonneil  is  then 
duHnitely  encapsuled,  ami  whou  small  and  Ftituated  deep  under  the 
margin  of  the  thorax  is  very  difficult  to  make  out     Bat  as  these  aj-e  the 


7IO 


SYSTEM  OF  MEDICINE 


csMM  which  are  moat  favourable  for  operative  treatment,  the  ttimour  uid 
kidney  being  usually  readily  separated  and  iirtattendcd.  in  the  enrly  stage 
at  leasts  by  secondary  gi-owths,  it  is  of  the  utmost  importaiico  to  dtagnoee 
them  enrly.  Thi^ir  presence  is  indicnted.  before  the  i-ecognition  of  a 
tumour,  by  hHemitturia,  often  \&cy  profuse  and  comiiij;  on  independently 
of  shock  or  exerlioti ;  and  by  pain,  tendemeea,  or  digoomfort  in  one  or 
other  loin.  Hncmaturia  occurs  as  the  first  symptom  in  at  least  50  per 
cent  of  hU  cases  of  m:i]igiiant  ttiniour  in  thp  adult:  but  growths  wliicti 
commanrc  in  thu  hiliim  or  just  Wiieath  the  reiuil  cap«ii]i',  or  deeper  in 
the  cortex,  nr  exvn  in  the  pyramidal  parts  of  the  kidney,  but  withont 
early  affecting  the  papillae,  calyces,  or  renal  pelvis,  may  Rpjienr  %a  « 
tumour  bi'fore  producing  h:iemjituri;u  In  '2S  jwr  cent  of  cases  in  tht 
adult  a  tumour  wiis  tliu  lintt  diMiovomble  Kymptom.  It  i«  neither  so 
early  nor  bo  frequently  to  be  detected  in  the  adult  aA  in  children,  boi 
must  be  carefully  sought  for  by  palpation.  With  the  aid  of  a  thorough 
examination,  under  an  anaesthetic  if  necessAry,  eveti  a  small  swelling  can 
be  made  out  through  thin  abdorainiil  walls ;  and  this,  together  with  the  _ 
other  syniptoins,  i»  snfticient  to  warrant  an  exploratory''  incision  whid|^H 
may  linally  shew  the  nece-sdity  for  removal  of  the  kidney.  Ah  a  rule  th/B 
urine  offers  no  indiauion  of  the  prcacnce  or  nature  of  a  now  j|»rowrth.  In 
some  cases  the  quantity  is  rather  increased  or  dimiui»hcd,  and  in  rare 
instances  particles  of  the  growth  have  been  p.'iKsed  and  det«eteil  in  ihi* 
urine.  Growths  of  tho  kiilncy,  like  renal  calculus,  may  cause  sacb 
frequency  of  micturition  and  reHex  irritation  of  the  ne(tk  of  the  bladder, 
that  the  bkdder  and  not  the  kidney  is  erroneously  supposed  to  be  iho 
seat  of  disease,  and,  I  am  sorry  to  say,  too  often  treated  as  stich. 

As  regards  trrntuirnt,  most  nf  thf.  cases  offer  no  hojK*  of  mire,  ihi» 
disease  not  heiii^  discovered  till  too  far  advancoil  for  eradicatioiL  In 
cases  which  ai-c  di.ignosofl  early,  Iwfore  seoondaty  infection  has  occurred. 
nepbrer,tomy  may  be  performed  with  some  hope  of  cure.  Of  late  the 
mortality  after  riephrectumy  for  nialigiuint  disiame  of  the  kulner  ha^^ 
Vieoii  reduced  fmm  lii-tivceu  (JS  and  72  jicr  cent,  at  whit-h  it  bUkmI  in 
1889,  to  20  and  25  per  cent  which  has  been  realised  diuiug  the  hut  l*ti 
years.  Possibly  this  last  death-rate  is  not  likely  to  be  much  ftirther 
dimitiished.  Kven  now  the  duration  of  life  ftve  from  rocurronce  in  (he 
survivors  after  the  oponition  is  but  short  in  most  cases,  although  pHtients 
are  still  alive  and  free  of  i-ectu-rem-e  upon  whom  I  operated  in  1899 
and  1901. 

The  principles  which  (niidc  us  in  dealing  with  any  given  case  art 
the  same  as  those  which  we  follow  in  regard  to  canocr  of  tho  maminaiy 
gland,  and,  imieed,  of  malignant  disease  generally. 

Tt  is  only  in  exceptional  cases,  in  which,  for  instauoo.  doath  iii 
threatened  by  haemorrhage  or  pressurn  cfTects,  nr  in  which  the  pain  i* 
uncn<lurablc,  that  ne/fittfctami/  is  justifiable  when  wt-  know  that  infiltrated 
tissues  or  infected  lymph-glands  must  }».•  left  Whind. 

fitrtui!  nfjthiy.ti'iim  has  lieen  performer!  for  malignant  now  growths  in 
some  half-dozen  cases,  but  >n  every  ca«e  the  surgeon  thought  he  had  a 
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l)i;nigii  tumour  tc  dc«l  with.  The  multa  of  partial  nephn^bjtny  bare 
mil  Iwrti  oiicoiiiugiDg.  Tobtl  iieplirectoniy  b1ioii1(1  lie  )i«rf(irniecl  In  cation 
of  (!veii  very  scimll  tinuoiirK  tlie  muligtiant  iiiitiiro  of  which  is  evident  or 
probable. 

Benlffn  Tumours. — Benign  new  growths  in  the  kidney  are  very  liinr, 
and  scarcely  form  6  pur  cunt  of  i-en;il  tiimoura.  They  are  pcrhups  of  |Kitho- 
logical  mther  thnn  clinical  intoruet,  imtsmuuh  ns  they  are  usimlly  dis- 
covei'ed  nt  necropsies,  and  do  not  often  give  rise  to  baematuria,  tumour, 
pain,  or  any  other  sj-mptom.  When  of  large  siiw  they  cause  prcssuro 
Bymptoms,  ami  nre  likely  to  bo  mistaken  for  ovarian  or  hydatid 
tumours  or  malignant  in^w  growths  of  tho  kidney.  The  ttfafment  is  either 
piirtial  or  toul  nephrectomy — piirtJal,  when  the  growth  is  small  and 
cleariy  benign,  a  point,  however,  upon  which  the  nakerl  eye  h  far  from 
being  a  sure  guide.  The  prognosis  after  recovery  is  good  in  cases  of 
gimple  tihrnma  and  simple  Irpoinii :  but  not  f*o  when  sarcomaloiiR  or 
myx<miatoU5  elenii'nts  are  combined  with  thi*  fihmUM  or  tho  fatty  lissue. 

Mifxrmut  «(mietimos  attncka  tlu-  kidney  and  rapidly  develojm  into  a 
largo  soft  tumour.  .A,  case  of  this  sort,  occurring  in  a  man  of  thirty- 
nine,  <'jiu5ing  death  within  a  year  from  the  first  discovery  of  the  tumour, 
wilhont  metiistatsis  or  bnematuria,  and  with  syn){>toms  unly  of  pressure  and 
waating  wtth  bouib  altrlominal  |Kun,  w  recorded  in  the  Middle«ex  Hospital 
Kefrort  for  18[I5.  Lifinjjhanttiojim  i&  wry  mre.  Itcon^ist^of  small  soft  nodes 
of  connective  titwue  limiting  small  e.-avitie«  tilled  with  pignienury  and  fatty 
griinnle-s.  Angkmn,  or  simple  n.-Levus,  is  very  rare  ;  it  varies  in  riize  from  a 
clieiTj"-9tone  to  u  walnut  or  larger  ;  ir.  may  or  may  not  be  encapsnled.  and 
may  be  situated  either  in  thu  medullary  sniietaiice  or  immediately  beneath 
the  capsule.  I  have  reported  a  *ca«e  in  which  death  occurred  from 
haemorrhage*  and  coma,  in  the  first  volume  of  my  work  on  diseases  of 
the  kidney.  Lipcnna  and  Jiliromn  of  the  renal  cortex  are  apt  to  be  mis- 
taken for  adenoma.  They  may  be  composed  of  tnie  fatty  or  fibrous 
tissue  re«])ective]y  :  or  either  may  be  mixed  with  other  elements  or 
contain  cyst«.  They  are  usually  small,  but  in  certain  instances  have 
attained  to  great  size. 

AA-vnma  occurs  in  the  renal  pai-enchyma  in  three  forms,  namely,  the 
tubular,  piipillarv,  and  the  alvuolar.  They  are  unually  of  ([uite  small 
si7A\  ami  may  bt-  Hinglc  or  multiple,  and  may  be  found  in  lioth  kidneys 
of  the  same  subject — usually  in  poraons  of  adult  age.  They  are  apt  to 
become  malignant  and  to  give  rise  to  metastases. 

O.-Jfotnti. — Many  of  the  sfujallod  Ininy  growtba  arc  in  nmlity  caU-ifiod 
inflummatory  ]Hi)duc'ts,  transformed  hydatids,  or  ossified  fibromas. 

Iltfpemfpftfoma. — Of  late  a  certain  group  of  renal  tnmotir^  have  been 
classified  from  a  genetic,  not  from  a  morphological  point  of  view,  under  tho 
name  liypernephronm  {ridf  p.  427).  Those  tumours  are  sitnatefl  just 
beneath  the  renal  L-upeule,  and  are  pi-obably  derive<l  from  "  reptu  "  or  anwdl 
ftl>en'ant  m.'wses  of  adn^nal  tissue.  They  i-eBemble  the  inalignant  tuniour" 
of  the  adretiid  ghind  itwif :  then>  is  no  transition  structure  between  the 
growth  and  the  surrounding  roiuil  structuros,  the  tumour  cells  resemble 


those  of  the  udronal  cortex,  und  the  growth  u  »pt  to  exu'iid  along  nrvX  to 
invade  iho  vonous  rather  thaii  the  lymphatic  chaoneU  <Thormliko  and 
Cuni)iiigham).  Soveral  other  cliiimct^rs  of  tho  gi*owths  &uggest  the  adreiul 
nngiii  of  the  tumours  beaicleM  those  ii^re  niL'ntioiK-d.  Tbo^e  tumour!)  ai 
more  common  in  mtlea  than  itt  femaleti,  and  li«iweon  the  fortieth  am)  htti<-t) 
ycAfs  of  life ;  they  attain  to  a  large  size,  are  entirely  trithin  tht  I'^iibiil 
of  the  kiilnny,  and  yncroath  ujxm  and  dt«tro}'  ilie  renal  i»n;ncliytiia  b| 
pressure.  Tho  fiuiclian  of  thv  kidney  may  for  a  time  )te  little  or  not 
at  all  interfered  with,  but  the  tumour  grows  rapidly  and  impain  the 
function  by  compression.  It  h  ustudly  of  a  inHligiutnt,  Imi  tmnictimvA  ui 
li.  bmiign  chamclur.  When  maligniuiL  it  is  apt  U>  ni\tule  tho  reuaJ  vein 
luid  i\u)  vena  ciiva,  and  Ut  give  rii^o  to  nieuiKtuMe«  in  the  huigs,  livar.  and 
bones ;  meta^casia  in  bone  niiiv  be  the  6i'at  sign  of  a  h^'pcrncphroma ; 
Scadder  says  that  a  bone  tumoui*  m  a  middlc-ogcd  or  elderly  i>cr9on 
.should  suggest  a  muttuttntic  hy{icrncphromii.  A  bone  inptHi^ta^iK  nmy  li- 
the only  one  preaent.  TltcBe  growths  are  aoft  and  "marrow-like,"  are 
well  uipHulitt^l,  and  rarely  invade  the  renal  pelvis,  and  therefore  rureljr 
produce  haeu»aturi;i.  They  are  \&iy  va«ular,  and  have  a  pronoiiDced 
tendency  to  marked  interstitial  hotimorrhagos,  leading  to  cyst  formatioa 
(Noble  and  ^Vayno  Badcock). 

B.  Cysts. — Simple  or  serous  cysts,  which  are  mot  with  lor  the 
part  in  the  kidneys  of  elderly  people,  may  attain  cnnsidemble  aui,  and 
so  constitute  a  troublesome  dieeose.  They  cause  no  syniptotns  except 
thoue  due  to  their  size  and  to  the  prensure  they  exert  on  Kurruunding 
organs. 

These  simple  cysts  aiise  in  the  cortex  of  the  organ,  and  project  in 
leliof  from  its  surface,  the  i-est  of  the  kidney  being  htaillhy  mvI  fundif 
ally  active  ;  or  it  may  be  gninuliir,  or  more  or  less  ntrophiwl  from  tl 
preitKitro  of  tho  cy^l  itself.  Sotnetimos  a  communication  is  establishcl 
Itclwecn  the  cy^t  and  one  of  the  calyeeK  of  the  kidney. 

The  contents  of  tho  cyt^l  aie  fluid,  t-ontuining  u  small  qiiautity  of 
ulbumin  and  a  little  saline  matter ;  but  rarely,  if  ever,  any  ttriaary 
ingredients.  Occasionally  they  cr>iit«in  blood  fivjm  tbc  nipture  of  blood- 
vessels in  ihoir  walU,  ntid  Honietinie^  a  jelly-like  ur  colloid  material 

Their  exiu:t  mode  of  origin  is  uncerbiin. 

Si/iiifikunf. — Simple  renal  cyt*tR  begin  iiisidiousl}'.  grow  slowly, 
theuiaolves  first  in  the  loin,  or  in  the  lumbar  arei*  of  the  front  of 
Ijclly,  and  may  be  so  hard  at  Hrst  as  to  be  mistaken  for  solid  growths. 
As  they  intreaiie,  they  gradually  encroach  npan  the  greater  juirt  nf  the 
jLlxloraiiud  cavity;  their  poitit  of  JLtlochmunt  ceases  to  liv  e^im  appruxi 
nutely  ascertainable.  As  thoy  grow  they  tend  to  spread  mit  the  renal 
.<ni]>stAnce,  so  that  a  good  part  of  the  kidney  may  1k>  .ttrelcbcd  in  ii  thin 
layer  uver  the  attacbtM.!  |iBrl  »f  the  cyst  wail. 

DUiifTUisU. — The  dillicultios  which  sumnuHl  tlie  dif^jnoisis  of  ihcse  very 
rare  cysts  are  extremely  great ;  for  not  only  may  they  he  mUtoken  (or 
hydatid  of  the  kidney,  hydronephrosis,  and  other  renal  tumoiira 
perinephric  tluid  collections,  but  it  may  also  be  almost  iiupossihlc  to  ili 


tiiigiii»h  them  fi-um  sulid  liimuiii-B  in  the  {wjietes,  from  hepntic  ar  splenic 
cyBlB,  or  eyste  of  the  oiiiculiini,  niost'iilfiry,  oj-  jmnerGaB,  from  mulignant 
cystic  tumouR  springing  from  the  pelWs  or  elsewhere  within  the  l>elly, 
4Uid,  sometimes  in  women,  th>m  oviirian  ^.-ysts. 

TrmttHmi. — Whfii  ihey  bceome  w  large  h«  to  he  inconvenient  they 
should  lie  ta{i|toc! ;  if  they  refill,  they  should  ]>e  Iiiid  open  and  the  tKlges 
<j{  the  c3'!it  stitched  to  those  of  the  woiuiil :  the  cyst  will  then  collapse, 
juid  piobably  close.  Ikemoval  of  the  cyst  wall  n  ]>refemUc  wheu 
possible.      Smaller  cysl-t  kIiihiUI  be  fxri-wxl  from  the  kidney. 

Polycystic  Disease ;  General  Cystic  Degeneration  of  the  Adult 
Kidney. — The  wliohi  kidney  is  i\)nveIi.Kil  into  u  vjirI  number  of  toii- 
j^lomerated  cysta  of  varying  size,  which  lejive  acarcely  any  portiun  of  the 
glrtiidular  structure  unchanged,  and  give  a  greiitly  ini:rp.i.'<e<l  bulk  to  the 
orgttn,  which,  while  retaining  the  renal  ahajie,  may  be  ti-n  times  the  size 
fif  the  nurmal  kitlney. 

The  phice  of  the  cortical  and  inednllary  jwrtions  are  alike  taken  by 
the  cy!?t8  which  bulge  the  capsiiic  and  protrude  on  the  eurface  M 
iriinbhicent  mvi.  The  cysts  vary  in  size  fmm  microscopic  diniensiong  lo 
thitt  of  a  grape  or  walnut,  the  largest  bfiiug  often  in  the  centre  of  the 
organ.  The  cysts  do  not  communicate  with  the  pelvic,  calyces,  or  with 
each  other.  They  are  clothed  cavities,  the  walls  of  which  are  excesaively 
thin,  anci  lined  by  a  delicate  layer  of  epithelium.  They  owe  their 
mgin  to  expunttion  of  piirts  of  the  uriiiifcrous  tubules,  and  they  give  rise 
10  atrophy  of  the  interstitial  tissue.  The  origiiud  reiiid  tulistance  is 
ill  Kome  plac«8  wholly  removed ;  in  other  placet*  email  portions  Irfttvvoen 
the  cysts  remain  unchanged.  The  lluida  contained  aie  clear,  pale  straw- 
coloured,  dark  yellow,  purplish,  or  deeply  blood-stained.  In  consistence 
these  contents  are  limpid,  serous,  vi-wid,  colloid,  or  turbid,  cascons,  and 
alniiwt  solid.  Occasionally  they  are  purulent ;  iiuinetime&  even  solid,  in 
which  ca«ti  llicy  cnnsiitt  of  molwuluK  of  fat,  epithelium,  and  crystals  of 
cholestcrin,  uiic  acid,  or  triple  phfwphatea. 

Somctiinc.s  the  renal  pelvis,  but  not  the  ureter,  is  much  dilated.  The 
dilatatitin  '\h  due,  not  to  obslniction,  but  to  dntgging.  In  one  of  my 
cases  the  [Hrlvi»  wu£  enormuuHly  dilateil.  Both  kidneys  iu-e  commonly 
affected.  The  disease  is  very  often  associated  with  a  similar  cystic  condi- 
tion of  the  liver.  Dr.  Itickinson  found  only  one  case  out  of  twenty- 
six  in  which  the  disoaac  was  conKnod  to  oue  kidney.  In  the  early  stages 
the  cyst  wall*  have  a  mcmbrana  propria,  and  arc  lined  with  tessellated 
epitht'ljum,  which  in  advanced  specimens  is  dillicuU  to  detect.  When 
the  disease  is  not  far  advanced,  the  renal  pelvis  is  easily  recognised  ; 
but  in  the  later  stages  i%  becomes  filled  with  fatty  tissue.  The 
ureter  is  naiTOw  and  the  vessels  are  .small.  Minor  degrees  of  the 
affection  are  not  incompatible  with  life,  and  several  instances  are  known 
in  which  such  kiiineys  have  been  found  in  adult  iudividuala. 

These  "congeries  of  renal  cysts"  are  sometime.si  congenital,  and 
lead  to  enormous  abdominal  distension  of  the  fetus  in  utero,  wiLli  seriuus 
difficulty  in  parturition.     Cystic  degeneration  is  a  cause  of  death  of  the 


felita  in  iitero  or  during  birth;  and  it  is  somctimeB  found  aaaodaud 
with  various  mnUuniiiitions,  such  as  talipes,  cleft  [utlate,  and  imperfonte 
aims. 

J^afhoyau^. — Nuroeroiu  bv-pothesea  have  been  evoked  to  PxpUin  the 
development  of  this  disease,  and  the  ^:rcate9t  diversity  of  opiniun  extBU 
amongst  jKithulogiftts.  N'aunyii  regarded  the  cuDdition  as  one  of  xdenouw. 
Mr.  Sbxltock  hoK  advitnccil  the  opiniun  that  in  tJmse  kidneys  Lfaerti  ia « 
oombtiiation  of  the  meaonephros  (Wolffuin  body)  with  the  motanephros  (tme 
ki<lncy),  and  that  the  cyats  may  be  regarded  as  arising  in  remnante 
the  iiiv.^oiie])hroe  embedded  in  the  true  kidney.  There  is  a  good  dwl 
bo  said  in  support,  of  the  \-icw  that  tho  condition  doponds  on  ulMtniction 
of  the  urinary  passages,  and  personally  I  am  led  to  the  eonclusiun  thai 
the  cysts  in  the  |>olycy8tic  kidney,  whethei*  congenital  and  in  the  fetm, 
or  in  the  mlult,  i\rc  in  all  cases  alike  of  tho  nature  of  retontion  cysts  and 
due  t-o  obstruction.  In  some  coses  tho  obstruction  may  bo  caused  by 
lilti-ouK  pi-oliferation  around  tho  tubules,  in  otJiers  to  exudaUon  into 
the  titbuluK  of  Komu  niatorial  which  blnckti  them ;  in  other  omb 
again  thn  tubules  may  become  functionally  iitolated  as  the  result  of 
cicatrisation  after  nephritis,  or  of  a  congenital  defect  due  to  the  failure  of 
union  of  the  secreting  with  the  carrying-ofT  parts  of  the  kidnuj- :  but  in 
lUI  vnnon  there  is  oltslniction  rettulting  in  eystin  dilalation. 

SipnptumK — "The  clinical  history  of  this  diseaao,''  acconling  to  \Vilk» 
and  Moxon,  "  is  the  same  us  thai  of  chronic  Bright's  disease,  of  which. 
notwithatandinii  their  vastly  diflereut  apjiearaoce,  these  enormou«-lookine 
tumour*  form  only  a  variety.  Thp  cysU  are,  in  short,  an  cxcesstre  pro- 
duction of  tliat  minuter  cystic  cunditiori  of  the  kidney  which  we  haw 
already  described  as  occurting  in  granular  kidneys,"  As  with  graruilar 
kidneys,  so  with  the  large  cystic  kidney,  hypertrophy  of  the  heart  is  not 
infi'O'juciitly  aHSOciated.  In  one  of  uiy  cases  the  left  ventricle  was  ninch 
hyportrophierl,  the  right  kidney  was  convert-od  into  a  congorios  of  cysts, 
the  secreting  structure  almost  gone,  and  the  pelvis  enormously  dilated ; 
tho  left  kidney  Wiis  large  and  granular,  had  a  wasted  cortex,  and  was 
puckered  in  phiccs  on  the  surfiLce. 

The  suljjects  of  the  large  cystic  kidney  (not  congenital)  are  more  often 
men  than  women  ;  and  are  always  adults,  the  majority  being  persons  at  or 
past  middle  age.  In  six  uiseK  the  .'igos  of  the  jiatients  were  thirty-nins, 
fifty,  fiixty-five,  two  Iwtweon  thirty  and  forty,  and  one  twenty-nno  yran 
respectively.  Out  of  '2 1  cases  mentioned  by  Dickinson,  tho  ages  of  I J 
were  between  forty  and  forty-nine.  In  this  form  of  disease  there  is  no 
temlency  to  dropsical  eETiiKions ;  but  imn  in  the  loins  anil  hoemataria. 
espuciidly  the  latter,  are  frei|ueiit  and  pronounced  sympt4>me,  am)  are 
nsoful  in  diagnosis.  When  oedema  occurs  in  a  caso  of  cystic  kiilney.  it 
is  the  mechanical  effect  of  prcssiu-e  of  the  tumour.  The  chaiacten  of  the 
urine  !U"C  like  thrwe  of  thy  granulai"  kidney.  It  in  pale  in  colour,  :>'  ■;■ 
dant  in  quantity,  nf  low  sjitecilic  gi-avity,  anil  albuminous  oven  \-,\\'-< 
blood  i»  ai>sont.  Cnaguhi  and  n:rnnuinr  casts  are  occasionally  found  in  the 
urine,  and  mora  rarely  pus  in  small  amount. 


However,  the  symptoms  arc  not  always  *'ery  obvioitB-  In  one  cb»c, 
the  RiHocimeii  of  which  in  in  the  Hiiiiterian  ^[u!«eiiti).  the  pntient  died  of 
ft|M>[iIexy  at  nixiy  seven ;  his  vessels  were  alheniniatons,  bni  ]m  heart 
wei.ijhefl  only  9i  ounces.  Both  kidneys  were  enlarged  and  cystic  ;  their 
state  had  not  been  recognised  during;  life.  In  another  case,  the  paticiiti 
n  3Hih)r  jigeil  fifty.  prei^'nterJ  symptoms  of  bniin  distease,  Itecame  delinous, 
and  died  ill  a  few  ilnyK.  Both  kidneys  Wf^re  alinoat  entirely  eonverted 
ilitu  congeneii  uf  cy^tM.  In  a  thint  cumk,  a  shoemaker  had  severe  pain  in 
the  loina  ami  ah^nit  the  course  of  the  uretcfB  for  five  yeai-s  :  his  urine 
WHS  scanty,  anri  iiKvniVs  mixe<i  with  blood  or  piH.  The  other  syniptoms 
wcrr  nuinl>tic£8  of  the  n<;ht  leg,  frviiitent  severe  headaehc,  mid  oeenfiional 
oe<lenia  of  the  lower  limhs.  Both  kidneys  were  largo  and  cystic,  mid  the 
ureters  were  dilated. 

In  the  late  stages  uf  the  disease,  obstinate  vomiting,  cunvulsionn, 
suppression  nf  urine,  and  coma  supenone,  and  then  follows  death.  I>oath 
sonnninics  oeciirs  from  exhaustion  brnui;ht  on  by  haematui-ia ;  sometimes 
from  bronchitis  or  pneumonia  ;  sometimes  from  oedema  of  the  lungs,  and 
sometimes  from  some  tjitite  indei>endent  cause.  Of  three  fatal  cases  in 
my  list,  one  died  of  bronehitis,  congestion  of  the  bings.  and  morbu« 
Dorditi;  one  of  epithelioma  of  the  tonsil  and  soft  palate;  and  the  thinl  of 
e]>ilhi*lioiuii  of  the  penis.  When  death  is  caused  immediately  by  the 
State  of  the  kidneys,  the  manner  of  death  i«  most  frequently  by  uraemia. 
The  pivi^rcss  of  the  disease  is  not  usually  very  rapid,  from  two  to  live 
years  Iwiiig  a  common  jx-'riod. 

Ih'aifn/td?.  —  When,  with  a  sallow  complexion,  hypertrophy  nf  the 
heart,  and  iticrcAiicil  lirterial  pierKiin*,  there  are  the  abovn-irentinned 
chunit'ters  of  the  urine  and  a  tumour  in  both  renal  regions,  or  a  tumour 
in  one  and  an  increased  fulness  in  the  other,  the  diagnosis  of  "  Uirgo 
cystic  kidney  "  is  pretty  clearly  inrlicited.  \  have  often  felt  the  irregular 
ouiliiit!  itf  the  kidney  due  to  the  projections  ou  tls  nurfacc  uf  some  nf  the 
numerous  cysts.  Tlio  tumour  will  probably  be  yielding ;  but  it  docs  not 
fluctuate,  and  it  prciMiDts  the  usual  topogi-aphical  characters  of  renal 
timtouri  in  general. 

Trfiihnnit. — This  should  be  based  upon  the  same  principles  as  that  of 
interstitial  nephritis.  Moderate  stimulation  of  the  skin  and  bowels,  with 
the  avoidance  of  excess  of  nitrogenous  f'lod  or  ex|to8ure  to  unnecessary 
cold  or  e.xortion,  ko  :is  to  keep  the  produftion  of  nitrogenous  waste  down 
to  the  lowest  point  while  promoting  elimination  vicariouRly.  constitute 
the  best  general  metbotis.  As  rcgai-ds  drugs,  a  laxative  mixture  containing 
iron  is  the  most  effiracinuH ;  ami  if  the  heart  shew  signs  of  feebleness, 
Strychnine  and  digitalis  may  bo  .-uldefl  with  advantage. 

The  surgeon's  aid  will  not  often  avail  permanently  owing  to  the 
frequency  of  the  bilateral  inciilence  of  the  disejwe ;  iind  when  unilatend, 
urilLt^K  lh<"  riize  be  very  incunvenituit,  or  tension  gives  rise  tii  [lain  and 
much  Ruffering,  no  surgical  treatment  is  ealleil  for.  1  have  in  several 
cases  given  greAt  relief  by  ctitiing  down  upon  the  kidney  and  incising 
and  cvaeimiing  the  Urgent  of  the  cysts.     However,  in  two  out  of  throe 


CMOS  in  which  I  Iwve  removod  such  kidneys  the  piitients  biive  recoresvil, 
A  patient  fi-om  whom  I  removed  a  polycvaiic  kidney  oenrly  fourt*?n  yean 
ago  vnts  known  lu  Itc  alive  and  well  as  rec'«nlty  as  two  years  Isurk,  aod 
I  believe  she  is  Htill  living. 

Hydatid  cysts  iomi  tiimuiirs  in  connexion  with  the  kidnor.  The 
kidney  eiand^  thiri  in  ordor  ji.mong«C  the  viscera  favoured  by  this  puiiint«, 
being  thu^  mor-e  frequently  alTectod  than  nay  other  orguii  or  tsmie  o(  thr 
boily  «xce[it  the  livt-r  iind  lungs. 

Thu  hit  kiiIiiL\v  8[!enm  to  >m^  alTL>ct(><)  iit»u-1y  twice  as  frequently  an  the 
right,  owing  perhaps  to  the  8hortne*»  nud  direclnouof  its  art*ri;il  bi-anch. 
The  cyst  may  be  immediately  )>6neAih  the  capsule,  or  lodged  deef^y  in 
the  substJinv^-  of  the  kidney.  In  cither  case,  as  it  grows  it  lonw  an 
cl&stic,  rounded,  and  (tomt^linics  ductuutiiig  tumour  iM-ojecting  (rofn  the 
surfave  of  the  organ.  The  whole  kidney  may  ultiniately  be  destroyed 
by  the  cyst,  which  may  come  to  till  a  large  part  of  the  ahdoroinal  caTif)*; 
but  in  the  majority  of  Ciujcs  it  remains  quite  smalt,  and  dooa  not  oxcmI 
the  BJze  of  an  egg  rjr  an  orange,  because  the  contents  of  the  cysU  finil  «a 
eswipe  by  the  nroter. 

A  reiijil  hydatid  eyst  may  burnt  into  the  pelvis  of  the  kidney  or 
into  the  intestine  or  lung.  Sir  William  Roberta  tells  u«  that  it  ha»  n 
natiiral  tendency  to  dischai-ge  its  contents  by  the  ureter;  and  out  of  63 
caiieti  ciillflctt^l  by  him,  hydatids  were  dincharged  by  the  ureter  in  53- 
in  47  the  cysts  npeniid  iriln  thu  |)elvis  of  the  kidney  only  ;  in  1  into  the 
pelvis  of  the  kidney  and  the  lung;  in  3  into  the  intestine;  ami  in  1 
into  the  stomach,  iis  well  as  into  the  renal  pelvis.  In  I  case  the 
opening  wnn  into  the  lung  only  ;  in  2  the  cy.st  was  opt-ned  nrtificiaUy, 
and  in  H  cuHea  it  diil  not  open  at  all.  K()berL.<i  HtateK  that  there  iti  nd 
aulberiltcated  case  of  a  hydatid  cyi^l  <>f  the  kidney  opening  in  the  loin, 
and  that  layer's  two  cases  which  so  ojiened  were  hydatids  in  the  miwcular 
tissue  of  the  lumbar  region.  In  a  third  case  there  was  post-mortem 
proof  that  the  i.yj-t  was  untjoiuicctt'il  with  ihc  kidney. 

Sifmploiiij.- — In  some  inalanucji  thcTO  arc  no  i^ymptoms,  and  the  cyst  is 
met  with  as  a  post-moi  tern  surprise.  In  others  there  are  no  syni[)totu> 
until  the  cyst  bumts,  after  the  common  manner  of  the  diseaae,  into  the 
i-cnal  pelvis,  when  attacks  of  renal  colic  begin  and  recur  froiu  the 
passage  of  the  daugl)ti'3r  cysts  and  iwriions  of  the  hychittd  membrane 
fliong  the  ureter.  In  a  ihinl  class  of  cases  there  is  nn  abilnminal  tunionr. 
with  or  'niihout  the  symptoms  excited  hy  the  escape  of  the  conti-nts  of 
the  cyst  along  the  urinary  passages. 

In  )X  ovit  of  03  cases,  according  to  Koberts,  a  tumour  in  the  sidv 
was  diHcernihle  thinng  life,  ami  varied  in  size  fnjui  an  orange  to  an  lultdt 
head.  Fluctuation  is  not  ahvays  to  be  detected,  either  because*  of  the 
extreme  tension  of  the  cyst  walls,  or  l>ecau8e  of  the  small  proportion  of  Huid 
to  daughter  and  grand-daughter  cysb^.  The  hydatid  thrill  or  fremitus  hat 
boon  seldom  obHorveil.  Tin?  hyihiUtls  discharged  by  the  urethra  arv  in 
various  sijites^broken  or  untiro,  as  fragnienta,  or  ae  veaiclea  simjily  col- 
lapsed.    There  may  be  one  or  two  only,  or  scorei  of  vesicles.     Some 
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contiin  only  water,  others  have  intniit«  cysts  within.  CrysCala  of  uric  acid 
h4»ve  Wen  found  adhpriiig  U)  them  ;  crysuUs  of  triple  phcsphai*.  urif  iicid, 
Btiil  MXJilate  of  lime  have  heoii  fmincl  wilhhi.  When  i\w.  jnin-nt  i-yst  has 
tnpimmtwl  before  hui-sting,  pus  is  (IJK-harged  iis  well  as  liyilatifk  Fliioii 
i^  sometimes  dischiirgcii  in  the  titino.  In  »  case  of  which  I  have  note?, 
the  cystA  were  mixed  with  largo  quAntitie!«  of  pus  iu  i}ic  iiriim;  bill  some 
of  the  smaller  and  unriipmre<I  cysia  contaim-d  the  oi-diunry  clear  saline 
and  non-alhuminotiK  fluid  characteristic  of  hydatids.  In  some  coiwa, 
hooklet^  Hhretls  of  hydatid  titembrane,  and  oil  parciclea,  hut  no  vehicles. 
arc  found  iu  the  urine. 

In  relation  to  the  discharge  of  hydatids  hy  the  uretlrm,  it  niiiat  not 
be  forgotten  that,  hydatid  cysts  of  the  livt-r  have  sometimes  iliseharged 
into  th**  renal  ]ietvj(t ;  ami  hydnttdA  in  tho  eellnlar  tiitj^^e  of  the  pelvis, 
or  in  the  track  of  the  ureter,  have  broken  into  the  bladder  or  lU^ter, 
and  thus  ci*caped  by  the  urethra  Such  cnses  are  infinitely  rare.  Birkctt 
knew  of  one  ejme  in  wlu'i-h  hydatids  were  witlulniwn  by  a  catheter  front 
Uic  bladder,  th«  cyslw  havin*;  eseapwl  into  the  bladder  from  a  hydatid 
tumour  between  it  and  the  rectimi.  Other  similar  cases  of  hydatid 
tumours  in  this  sitUiLtion  o]>ening  into  the  hhidder  are  on  record  ;  but 
ihey  are  to  be  distingiushcd  fn>ni  hydatids  in  the  kidney  by  thf  fomm- 
tinii  of  a  pelvic  tumoui',  and  by  t}ie  prolonged  and  iiicroasing  pre&am*c- 
elfect«  n|>oii  the  bladder  and  rectum.  The  escafM  of  the  vesicles  may  or 
may  not  excite  nephritic  colic.  There  may  be  one  01  several  dischurf^ca 
at  longer  or  shorter  intervals  of  a  few  mouths  or  several  years.  Some- 
times at  the  first  e8ca|>e  the  cyst  eiuplieii  itself  and  dries  up ;  in  other 
cuse^  there  have  been  numerous  periods  of  escape  over  many  yeara,  and 
at  uncertain  and  very  variable  intervals. 

I'idu  in  the  lumbar  region  and  along  the  course  of  the  lu^ter  of  iht- 
afTccted  organ,  with  a  scnaation  of  something  giving  way,  usually  precedes 
thi'  di:*chargc.  Rigors,  vomiting,  8|ia8mo<lie  colicky  pains,  and  sanietimcs 
suppression  nf  unne  anil  retraction  of  tlie  tei^ticle,  accompany  the  ]iaiwagi¥ 
of  the  ve.'^icles  alung  the  ureter,  which  takes  from  a  few  hours  to  sevornl 
days  to  be  accomplished  ;  then  comes  a  period  of  relief  during  their  stay 
in  the  bladder,  and  this  is  followed  by  the  diatresw,  n-t^mtion,  ant{  painful 
efTorts  to  mictiuiite  which  imlicitte  their  journey  through  the  urethra. 
An  aecidout,  such  as  n  blow,  kick,  or  fall,  or  the  jolting  of  hor&elmek  or 
carriage  exercise,  nmy  lead  to  the  luptme  of  the  tumour,  and  to  the  first 
or  to  any  subsequent  escape  of  the  vehicles. 

When  a  tumour  exists,  and  is  very  large,  it  may  fill  thi-  loin,  and  to 
a  greater  or  lc.is  degree  the  eoncsjKindiug  f-ide  of  the  ab<lomen.  It  may 
l»e  (piitv  round  and  regular  in  outline,  or  present  a  somewhat  noduhited 
surface.  Its  relations  to  the  bowel  and  to  the  rib<<i  and  surface  are  the 
same,  and  are  snbjectcfl  to  the  same  exceptions  as  reiinl  tumoiu^  generally. 
In  a  raso  shewn  to  the  Glasgow  Pathological  Snciety  (Pntheringham)  the 
pitient  hod  a  noilulatod  tumour,  which  filled  the  right  lumbar  region. 
and  caused  (>ain  and  teiidcniew  ;  the  ordinary  symptoms  of  Hright's 
diseaao  wore  also  present.     Within  a  fortnight,  after  supiMirating  and 
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discharging  putt  aiid  cyfiC«  by  the  urctlii^   the  symptomii   vl    Urigbt't 
disdue  disappeared. 

Suppuration  may  occur  as  the  re«u]t  of  violence  nr  uf  puncture; 
whetluM-  for  ihe  piirp<wu  of  dii^tiusia  or  tit^atniPiit,  or  inde])cnilrntlr  \A 
ciilior.  If  it  occur,  tht-ii  rigur»,  fovor,  and  increased  pain  »ud  uum-ioo 
about  the  tumour  set  in. 

Vxognoih. — 'I'be  proguosis  of  renal  hydatids  is  not  alwivys  tinfftronr- 
able.  Sir  W.  Kobortii's  liijt  of  63  caaes  yields  20  in  which  rocox-CTy  wm 
believed  to  have  Iwen  |iennaiietit,  iind  1 9  of  which  Trei«  fatal  ;  in  the 
remiiinder  (24)  the  reaull!.  ivero  not  known.  In  10  of  the-  fatAl  cuci 
death  WAS  dii-ectly  due  tu  the  hydatids  bursting   into  the   hroiichi.  to 

pleurisy,  to  the  effect«  of  pressure  of  the  tumoiu-,  or  to  suppumtion  of  tb« 

CDntont«.     In  one  cnse  n,  large  renni  ciilcuhts  wiis  found  \M\\  the  hrdatij^^H. 
in  A  Holitary  kidney,  nnd  the  hydiitid  tumour  o]>enc<l  into  \S\v.  ri!nnl  petrfl^ 
anil  thuA  obHtruct^  the  outHow  of  urine.     In  9  cus^  the  olusvs  of  death 
n-ore  unconnected  with  the  hydatids. 

The  diiraiioM  of  the  disease  is  uncertain,  but  often  very  much  prulonjffd 
PiitientH  h»vo  gone  on  pansiiig  vtvtiiclnH  at  intervals  for  twenty  :iii<l  evrn 
thirty  yearn.  Thi.M-i!  arc  no  means,  uxcept  by  waiting,  of  telliiij;  u-beihifr 
mure  ruinaiti  liehind  after  suoie  have  escaped  by  the  paasages.  If,  whni 
the  cases  arc  left  untreated.,  the  projj:iiusis  of  hydatid  tumours  uf  the 
kidney  is  more  fiivouniblp.  than  ttuit  uf  simiW  turaours  of  uthcr  interna) 
urguiis,  it  iii  because  of  tbft  tendency  to  ruptuiv  into  the  reu:d  pelria 
Whet)  the  tumour  \%  smalt,  and  situated  in  the  central  }karts  of  the  kidney, 
the  evacuation  ia  easy  und  safe.  There  is  no  fatal  case  on  record  in  whicfa 
the  vesicles  have  escaped  by  the  urethra  from  a  renal  hydatid  cyst  Khicfa 
had  not  given  rise  to  an  nWominid  tumour.  The  diacluirgc  of  pus  with 
the  veaicloa  is  not  necessarily  unfavourable  ;  patieuts  have  recovered  when 
the  quantities  of  pus  dischjirged  have  been  very  great.  '\\Tien  the  t-rsl 
breaks  into  the  pleura  or  bronchi  the  probability  of  recoveiy  is  not  good: 
when  into  the  bowel  or  stomach  it  is  much  more  favourable.  When  tb* 
cyst  grows  continually,  and  dot?»  not  burst  in  iiny  direction,  the  dangers 
of  a  largo  tumour  and  of  it^s  pressure  efl'ects  have  to  be  meL 

Dvxipiam  \%  made  certain  when,  with  a  tumour  in  the  remd  n-gion, 
there  is  a  diacharf»e  by  the  ui-ethm  of  hydatid  vesicles  or  of  the  other 
products  of  hydatid  tumour.  If  the  cyst  do  not  i-upture  into  the 
renal  pelvis  the  iirino  will  [iresent  no  eviJtince  of  the  nature  of  the 
diseaitf> ;  nnd  if  a  tumour  exists  without  discharging  ita  cnnient^  by  the 
ureter  there  is  nothing  to  point  out  the  pix-ci£<i  mitureof  the  cnlargvmeni 
except  the  use  of  the  aspiratory  trocar.  The  renal  origin  of  the 
swelling  mti:4t  lie  diiipioH<'il  by  the  wime  means  ;is  other  r^nal  tumoora. 
When  vesicles  arc  vtiiilt^l  but  nu  tumour  oxisle,  iifpliritic  colic  gt*ncnill]r 
imlicntes  the  locality  of  the  hydatids. 

'VrnytnxenL — When  a  tumour  increases  without  dischargiti^  by  the 
urethra  the  only  proper  treatment  is  to  cut  down  upon  the  tumour,  and 
huving  tapiHKl  and  emptied  it  of  its  fluid  coutt'iitti.  to  inciiM.'  it  and  sliich 
the  edges  of  the  cyst  to  the  uargios  uf  the  ]iariot«l  wound.     Tb«  cyit 
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tihoiili]  be  o]ietitMl  from  the  loin  if  jiossilite  ;  if  not.  liieti  nt  iu  nwaX 
|>rutiiiiierit  or  projeclitig  jioitil'.  Whi:n  th<i  kitlncy  is  very  exteiieivel}' 
jjfecttid,  nephrectomy  will  ho  noceftsary.  \Vheit  thorc  is  uo  tumour,  luicl 
hydaiiils  are  iliechHr);e<l  by  the  urethra,  no  surgical  treatment  ih  alisoUuely 
iK'udcd  iirili-ss  renal  colic  is  frc^qucnt  ''uid  severe ;  but  in  my  opinion  ii  is 
ilistinctly  Itettvr  tu  explore  the  kidnev  antl  excise  t.he  cyst.  (CI  VoL  It. 
P*rtl].  p.  1024.) 

C  —  New  Growths  okiginating  is  the  Kenal  I'elvis. — A 
great  nnni)>cr  of  tumours  originate  within  the  pelvis  <if  tliu  kiiluey,  but 
ainiple  {niptllomu  ami  carr.inuinii  aro  by  far  the  inoKt  ctmimotL  Se\  viitcen 
uiit  of  twL'uty-KCven  villous  tuiuourB  wlti?  hiinign,  the  othere  nialigimnt. 

Pathologry. — The  mo«t  frerjuent  form  of  carcinoma  of  the  renal  pelvis 
is  the  transitional-celled  and  squamous-cclled  caixinomu ;  lc»s  frf<iucn0y 
cylindrical-colletl  carcinoma  occui's,  and  in  a  birgc  tiuuiber  of  cJitiCK  of  this 
form  the  growth  has  a  papillary  chanicter.  Longstanding  irritation, 
auch  as  a  calculuis  li'Jida  to  tht^  development  of  simple  or  benign  jKipillomii 
■iA  well  uA  of  canc«r.  Transfoiniationa  of  the  renal  cpithcliiun  of  an 
epidermic  character  result  in  what  has  been  desciibed  »»  "  urinar}* 
Icncopliikia,"  and  in  ^>mc  instances  thii<i  loucoplakia  of  the  renal  pelvis 
ami  ureter  hfis  been  tho  starting-point  of  Njnamoiunrelled  <'nn:inoma. 
CasH  of  sarcoma,  myxoRarooma,  lymphosarcoma,  myofiarconia,  melanotic 
sarcoma,  and  mixed  sarcoma  and  carcinoma  mth  papillary  growth,  have 
also  been  re]>urt4^d,  and  in  one  case  multljtlL'  small  t^imple  cysts  were 
found  in  the  peUHs  of  the  kidney  and  in  the  uret«r.  FsoroHiK'nnosis, 
due  to  coccidiji,  ha»  Iwcn  nii^t  with  in  the  rc^irnl  iielvis  (t'uh  Vnl.  II. 
PiUl:  II.  p.  ft27).  In  ipiitu  a  niimher  of  the  cases  in  which  the  new 
groMths  started  in  the  renal  jwlvis  they  have  spread  into  anil  along 
tho  urutor. 

Onu  of  tho  coinnioneat  ulfects  of  a  gttiwth  in  the  renal  jwIvib  is 
nephrecUu(i«,  due  uilher  to  n'tention  of  nrinu  and  its  consequence)^,  or  to 
extravasation  of  bloo<l,  i.<-.  to  hydronephrosis  or  haematonephrosis. 
The  (piantity  of  retained  fluid  may  amount  to  many  pint:?,  and  in  one 
case  the  flni«l  ruptured  int*.i  the  pleura.  These  cbaiigen  result  c-ipiidly 
from  benign  and  malignant  growths. 

DIagrnosls. — It  will  rarely  be  possible  to  distinguish  elinirally  between 
tumoui-s  piimarily  of  the  renal  pelvis  and  those  commencing  in  some 
other  part  of  the  organ  or  in  the  lu^tcr.  An  abdomittal  tumour  of  very 
considenihle  size  may  be  caused  by  the  tumour  itself.  When  thn.s  due 
to  the  new  growtU  itself  nothing  in  the  outline  of  the  alxlominal  tinnonr 
or  in  it«  mode  or  rat<t  of  increjise  will  serve  to  dietinguiKh  it  from  a  new 
growth  of  the  renal  parenchyma  or  capsule.  When  tho  alnlomirtal 
tumour  is  dn«<  to  nephrectaais  the  presence  of  other  symptoms  indicative 
of  new  gnjwth  will  tend  to  exclude  the  commoner  causes  of  hydro-  and 
ha4tmato-ne])}i rosifl.  Such  evidence  of  new  growth  as  fnigmenta  of  villous 
processes,  a  large  number  of  cylindrical  or  ]uvtinient  ejntheliiit  celU,  or 
large  spheroidjil  cells  containing  highly  refractive  granules  in  tho  imne. 


would,  in  the  absence  of  resical  now  growth,  indicato  u  |Mpt)lomB  i>f  tbe 
ureti^r  ur  i-ctml  pclvb  m  distinct  from  a  tumour  arising  in  the  rviwl 
cii|t«iile  or  pai-onchymn.  A  cystosoopic  examination  may  rovonl  n 
pnrticle  of  growth  projecting  from  the  urelend  orifice,  but  it  would  ttot 
procUim  ettlier  the  nature  or  the  primaiy  seat  of  the  disease. 

Symptoms. — A  lumour,  hacmorrhagL',  imJ  the  characters  of  the  urinr 
nr<!  the  synipionis  of  thi-se  now  gi-owths  of  the  renal  pelvis.  Pmn  i»  an 
inconstnnt  ami  rarely  an  ejirly  symptom,  imil  uhen  present  is  tliui  to  thfl 
passage  of  ch)t«  ov  particles  of  growth  down  the  ureter,  or  to  tcnmon  or 
the  pressure  effects  of  the  tiimo\ir.  yefihrfctasU  i»  one  of  the  meet 
fremient  results,  occurring  in  about  two-thirds  of  the  rast-*.  Often  the 
hydro-  or  hydpj  h;iemat*>-riRplmwiB  is  intcrmitUMiL  When  bliKxl  alnnr  i* 
the  cause  of  the  disteri.stini  itittinnittifnctr  in  the  swelling  is  iinprobaltio 
Ilfir.uuititmi  may  be  intermittent  or  continuoua ;  it  i*  iWfually  the  oarlicftt 
Byniptom.  U  may  be  slight  and  intermittent  at  first,  and  Ut«r  beoom* 
continuous  and  so  prohise  a-s  to  threaten  or  actually  u»  termirmtr  life. 
The  uriiio  niuy  contain  nothing  abnormal,  or  siiclt  characteristic  snlistjuiort 
as  have  just  previously  Iwen  ilcscribcfl  under  "diagnosis."  Alliutniniuia 
may  j>recede,  and  iiitvrvene  between,  the  attacks  of  hactoAturia.  With 
new  growths  of  the  renal  pelvis  the  urine  may  yield  a  hoary  deposit,  utrl 
contniit  puii  in  quite  coiwideuible  quiintity.  The  quantity  of  urine  passed 
may  he  noiinal,  or  diminished,  or  increased.  Death  may  occur  from 
nraemia,  or  from  anaemiii,  haemorrhage,  or  in  maligtumt  cases  from 
multiple  mctastasei). 

The  prog^nosis  h  unfavoura)ilc.    The  l)cnigii  pipillomas  unHonl>t«<lIy 
tond  t-o  become  maligimnt  after  a  time. 

Treatment. — Nephrectomy  j)erformeil  in  good   time  affbnU  the  oolj 
hope  of  eui-e.      If  from  infipeetion  or  downward  catheterieation  of 
ureter  there  is  reason  U)  believe  thai  the  ureter  is  invaded,  nef 
ureterectomy  is  the  operation  of  selection. 


D. — NkW  fJltOttTllS  llRIGINATIS't;  IS  TUB  "RkNAL  CaPKI'LK,  AND 
IN     THE    PKRINKrilUIC    AXT>    P.\IIANKPHRK'   TtSSl-RS. — Bofiifles    the    neW 

growths  which  take  origin  from  the  renal  paronchvTua,  from  adrenal 
"rests"  within  the  fibrous  capsule  of  the  kidney,  and  from  th*;  interior  of 
the  renal  peKns,  there  are  others  which  clinically  so  closely  resemble  tnw 
renal  turnitnrs  an  ti)  bo  sciUTcly  diHtinguishable  from  them  and  whifh 
]Millioliigii'ally  it  is  <)ft*m  veiT  difficult  to  diirifiwntiate  from  them.  I  refwr 
to  such  jw  isjiring  from  the  fibrous  capsule  of  the  kidney  and  grow 
outwards  from  it,  and  to  others  which  stiirt  cither  in  the  periocphric 
or  jiiiraiirphrit:  tii»u<>. 

Xo  attompt  will  be  made  to  mark  oil'  the  tumours  which  arise  in  the 
perinephric  tissue ;  that  is,  in  the  fatty  tissue  immediately  around  tli*' 
kidney,  between  it  and  the  retro-renal  fascia,  and  packing  the  structures 
within  the  sinus  or  hilum  of  the  organ,  from  (hosif  which  arise  tn  the 
fibnt-ratty  tissue  behind  the  retro-renal  fascia.  They  wll  here  be  all 
groujied.  under  "  paranephric  ^>l)d   tumours "  and  *'  (mrancf^nc  cyslft." 
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II  must  further  be  notice<l  that  tuniQurs  onginating  in  the  eiipmreiial 
glaiMl  iisiAi  liut'oinc  iii  llieir  [n-ogrtsss,  i«  d((  the  [Hiruiiephric  new  growths, 
clink-idly  imlistingui»bablo  frtim  ronal  now  gntwtbs.  TiimuiirH  of  the 
adrenals  are  descrilied  on  p.  4*27. 

Paranephric  Tumours  origrlnatlng  in  Renal  or  Adrenal  "Bests." — 
Miuiy  of  the  punmepbric  timioura — cystic  as  well  aa  solid — have  their 
origin  in  Jidrenal  "  rests  "  which  arc  known  to  ho  preeont  not  uufroiiuently 
in  the  tissuea  around  the  sm-faces  and  within  the  hilum  of  the  kirlney. 
In  the  early  weeks  of  the  intra-uttirine  existence  of  the  hiininn  fetus  the 
lower  end  of  the  udrciiol  occupies  the  hilum  of  the  kidney,  and  ta 
continuous  along  the  course  of  the  ureter  with  the  upper  end  of  the 
Wolftiiin  iKjdy.  Kvcn  in  the  adult  the  suprarenal  capsule  is  ofcen 
prolonged  into  the  hilum,  imd  suiiei-numemry  adrenaU  have  been  found  »« 
low  dovii  as  the  broad  ligament  and  the  inguinal  canal  {eiih  p.  4'28). 
Retroperitoneal  remains  of  the  Wolffian  body  arc  accountable  for  many 
i-etroiwritoneal  cysts.  Probably  many  tumours  juise  from  abeirant  renal 
lobules  emWldod  in  the  libi-oiia  <ui{)«>ulc  of  the  kidnuy  and  cii|uible  of 
becoming  malignant.  Such  collections  of  embryonie  renal  tulK*«  have 
been  di&covored  in  the  renal  capsules  of  a  great  number  of  fetuses. 

Many  uf  the  {Htriinepliric  new  growths  of  adixMi^il  origin  have  the 
kidney  simply  iitUK-hud  to  them  ;  others  caust;  atrophy  of  the  kidney 
from  comprussion ;  others  spread  the  kidney,  which  becomes  intiimJely 
incorporated  with  them,  over  their  surface ;  and  others  again  penetrate 
the  roiittl  capsule  or  send  offshoot«  into  the  hiluu  and  tnfiltraie  the  organ. 
Thus,  mitny  both  of  the  benign  and  tn:ili;L,'imnl  foinw  of  ]Kitauepliric  new 
growths,  after  attaining  a  certain  size,  becoini!  indistinguifiliaiiic  from  a 
new  growth  onginating  within  the  renal  ca]isule. 

.Syrnjp/o^M.— Little  or  nothing  which  is  disttivctive  can  he  stAt«d  as 
to  the  symptoms  and  the  means  of  diagnosis  of  paranephric  as  distinct 
from  renal  new  growths.  This  is  not  surprising,  considering  the  similarity 
of  |KK^ition  of  the  tumours  behirid  the  peritoneum,  the  not  imfrei]iient 
absence  of  haemjitunii  in  renal  tumonrs — in  r)0  per  cent — and  its  prefenco 
in  paranephric  umiours  aftur  they  have  penetrated  irithin  the  fibrous 
capsule  or  the  hilum  of  the  kidney. 

Paranephric  TumoursofConnectlve-Tlssue  Type. —There  are  various 
other  panuiephrie  solid  tumouni  ht^iidcs  tlxuie  originating  in  fetal 
remimnts.  The  connective-tisane  tumours  often  vuiy  in  Btruclnre  in 
their  ditferont  parts.  Thus,  lipoma,  fibroma,  myxoma,  sarcoma,  ami 
mixed  forms  .<<pring  from  th«  tisauc  surroumling  the  kidney.  Furp 
myxunm  is  very  rare,  myxosarcoma  is  less  so.  Tlif  must  frequent  kiiuls 
are  Gbrolipoma  and  niy.>ctjl{poma. 

Etiology. — The  kidney  may  be  more  or  less  embedded  in  any  of  thesa 
paranephric  tumours,  or  may  be  fattened  or  displaced  by  them,  but  it 
is  rHfely  penetmt^d  except  by  paranephric  stu-coma.  The  sarcomas  and 
mixeil  tuinoni-s  (myxoHponm,  chondrolipoma,  lymphosarcoma)  are  met 
with  must  frequently  in  young  persons,  and  occasiomdly  in  quite  young 
children.     The  •jrowths  may  be   encapsuled  or  diffuse ;    if  encapsuied, 
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severnl  euoipstUed  masses  may  be  welded  together  into  one  tnultilobed 
uimoiir.  Oifaer  separate  retroperitoneal  grovlhs,  either  of  the  satat 
nature,  or  not  of  the  Eame  iialiin:,  nuiy  l>e  ooexistenl  with  the  parmnephrie 
growth.  The  colon  and  amall  intestines  are  sometimea  indmatelf 
adherent  to  the  tumour. 

Many  retroperitoueiil  lipomits  are  not  paranephric,  but  it  is  profa«bI]r 
not  far  wrong  lo  say  that  aliout  one- (.bird  of  tbcni  have  a  p6r^ 
nephric  origin.  The  Upoinas  are  most  common  in  adult  life  between 
thirty  aiu]  Hfty  years  of  age,  but  they  have  been  met  with  in  childm  of 
three  and  in  adults  beyond  seventy.  They  occur  in  the  tempenUi, 
healthy,  and  hard-working ;  and  arc  commoner  in  females  than  males, 
They  are  distinct  neoplasms  of  fatty  tissue,  ami  are  not  to  lie  confounded 
with  those  great  overgrowths  of  fibro-fatty  perinephric  tissue  which  oocor 
in  connexion  with  renai  calculi  and  other  forms  of  chronic  renal  disesae. 

Seroral  of  the  recorded  paranephric  lipomas  are  stated  to  have  taken 
origin  in  the  renal  c:L[)sule.  The  size  attained  by  some  lipomas  has  be«n 
ontirmous,  namely,  from  twenty  to  forty  [Ktunds  in  weight  and  upwardfi. 
Thuy  sometimes  fluctuate,  and  then  have  been  confounded  with  orarian 
cystomas  or  ecbinococcus  cysts.  Tliey  are  apt  to  undergo  mucoid 
degonenition,  :ind  Lhtu  have  lieen  called  lipoma  myxomatodce.  Whsn 
instead  of  the  typical  vontiuctive  or  fibrous  tissue,  spindlo-cellcd  tissus 
separates  the  fatly  lobes  of  these  tutuoui's  a  sarcomatous  apjteanuwe 
results.  Portions  of  the  grauth  may  suppurate  and  form  large  caritiei 
full  of  greyish-grcon  pus  ;  sixty  pints  of  such  pus  wore  drawn  off  in  one 
case  (Adami)  {viiitt  also  VuL  III.  p.  980). 

Fihrotuas  itr  jthvumyomu-i  iiro  relatively  connnon.  Thoy  arise  from  the 
capsule  proper  of  the  kidney,  which  normally  contains  smooth  muacle- 
Ebres.  Often  not  larger  than  a  ha^el-nut,  they  more  frequently  attain  to 
a  largo  size ;  a  weight  of  forty-eight  pounds  bos  been  reached.  Being 
frequently  very  vascular  serious  haemorrhage  has  followed  their  punctnrv- 

Afifjy/iaits  may  take  the  form  of  Urge  cysts  containing  many  ounces  of 
gelatinous  or  mucoid,  bloo«l-staine<I  flui<l. 

Siirconuis  and  mtfxosarcomas  are  about  as  frequent  as  fibromas  and 
fibromyomas.  Tliey  originate  most  often  from  the  capsxUe  proper  of  tbs 
kidney,  and  may  reiicb  a  considcmble  size, 

SffmjtliniUi. — Tlie  symptnins  are  tfame  of  a  tumour,  sometimes  of  groat 
dimensions,  In  the  roiiftl  n^^ion,  without,  however,  haematuria  or  other 
chaiij^es  in  the  urine,  unless,  as  in  the  case  of  sarcoma,  the  kidney  itcdf 
beconioa  pcnulr.ito(l  by  the  growth.  The  tumour  varies  veiy  much  in 
different,  cases  in  outline-,  hardncfiH,  mtjUility,  and  its  pressure  efTL-cLs  u{K)n 
surrounding  organs.  It  nmy  bo  inure  movable  than  a  very  mo%-ahle 
kidney,  or  it  may  be  quite  fixed  by  adhesions.  When  the  mass  consists 
of  several  cncapsuled  lobules,  one  portion  of  it  may  move  on  the  rMt. 
It  may  fluctuate  and  yet  yield  nothing  on  lieing  puncturod.  It  may 
occupy  the  greater  part  of  the  alMlomen  and  descend  into  the  pelvis  and 
cause  a  ]>i-ominenfe  equal  to  that  of  advnnced  pregnancy,  or  it  may  grow 
npwards  and  encroach  on  the  liver,  spleen,  or  diaphragm.     Some  of  Uml 
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fibromyomas  are  pedunculated  and  aimalate  a  floating  kidney.  Phih  is  very 
rare,  and,  owing  largely  to  this,  jwiiients  rofutie  to  submit  to  ojjcration. 
Gastro-inteBtinal  distiirbiinceR,  eucb  as  obstruction,  liatulence,  colic,  and 
indigestion,  are  not  infrequent.  Dyspnoea  luid  extreme  emaciation  have 
been  commonly  observed  oa  the  tumours  increased  in  volume. 

AHjrnasis.— A  very  slowly  growing  tumour  causing  little  disturbance  to 
health,  giving  a  sense  of  fluctuation  but  yielding  nu  fluid  on  puncture, 
crossed  by  a  length  of  bowel,  and  progressively  lejuling  on  to  rlyepiioea 
and  emaciation,  would  surest  »  pai-aneplirii-  lijioma.  The  sense  of 
Huctuittion  would  lUstinguiBb  it  from  ti1>roina ;  anil  tho  ntte  of  it^  growth 
from  sarcoma  juid  to  a  V'Jsb,  ext«nt  from  myxoma,  though  the  diagnosis 
Iwtwcen  lipoma  and  myxoum  ia  adinittoJly  very  cliflicult.  The  negative 
result  of  puncture  tends  to  exchide  suppuration,  ovarian  and  other  cystic 
formations,  and  localised  ascites.  In  one  case  a  disphtced  kidney,  associated 
with  severe  intestinal  obstruction,  gave  rise  to  the  mistaken  diagnosis  of 
an  intussiisceptioQ. 

Prognosis. — When  not  sarcomatous  the  paranephric  connective-tissue 
tumours  are  of  slow  growth  and  of  long  dnnition — from  two  to  tfn  years 
and  longer.  In  many  there  has  been  an  entire  absence  not  only  of  pain 
but  of  functional  diaturbsuice  of  any  urinary,  abdominal,  or  thoracic  organ. 
Recurrence  after  removal  is  improbable,  unless  tlic  tumour  hns  a  large 
sarcoTtmtouK  element,  ur  uuli-ss  a  separate,  small  eiicapsuleil  tumour  which 
los  been  left  behind  takes  on  groM-th  after  the  chief  tuiua  has  bean 
ciscd.  Periodic  atbicka  of  intestinal  obstruction  may  be  caused,  and 
necessitate  removal  of  the  growth.  In  the  operation  the  greatest  dangers 
are  the  complications  arising  from  the  overstretching  of  the  intestines, 
and  the  detachment  of  tlie  tiuuonr  from  ita  adhesions. 

TrmimtM. — It  is  only  when  these  tumours  have  attaine<l  a  very 
distinct  size  and  are  ciuisin^  trouble  by  their  weight,  piussiu'e  etlccts,  or 
ilisrigiirement  that  the  {luticntM  have  sought  surgical  trcutmcnt  In  the 
ojjuraLion  of  excisiiin  ihu  kidney  may  have  to  Iw  sacrificed  on  accuurit  of 
its  intimate  cuntiexioiis  with  the  tumour.  For  this  reason,  and  a.s  the 
function  of  the  kidney  is  not  interfered  with  in  the  non-malignant  %'anctics, 
operation  should  not  be  urged  unless  distressing  or  threatening  symptoms 
are  present. 

Paranephric  Cysts. — Besides  those  originating  in  adrenal  " rests" 
or  remnants  of  the  Wolffian  body,  which  have  been  already  referred  to, 
( 1 )  serous  cysts,  (2)  hytiatid  cysts,  and  (3)  blood  cysts  have  been  described. 

Serutw  Cfjsls. — Some  of  these  have  been  closely  connected  with  the 
renal  capsule,  and  have  cammuniiMt«d  by  a  small  |Hi3sage  with  the  renal 
calyces  or  [wlvis ;  others  have  l>ecn  (piite  se)>arate  from  the  kidney. 
Some  of  them  have  contained  several  pints  of  fluid.  The  fluid  has  been 
clear  anJ  watery,  free  of  urinary  constituents  and  albumin,  except  in  one 
case  in  which  it  conljuned  n  little  albumin  and  a  trace  of  MMliiim  chloride, 
but  the  cyst  in  this  cvisu  hiul  no  conimunicjition  with  the  intracapKtdur 
substance  of  the  kidney.  The  treatment  should  be  the  removal  of  the 
qyaL 
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H^fdaiid  ctfsii  have  boon  found  in  the  perinephric  tissue  od  every  uprcl 
of  the  kiilnsT,  and  either  adherent  tu  tlie  rena.1  capAiile  or  A|iArt  from  iL 
TJi«  ireatoieut  should  bo  excision  of  the  entire  cy&t  when  feasible  :  but 
when  siiimted  between  the  kidney  and  liver,  or  between  the  kidney 
ojid  peritoneum,  iiivl  flosely  connected  with  the  front  Hurfac*  of  the  org»n. 
it  will  bu  Itotter  t<i  o[K^n  :im1  drain,  and  stitch  tlie  edges  of  tha  cyitt  to  tbe 
edgus  of  the  abdominal  waiU. 

Bhad  Ctiiti. — These  have  been  really  false  aneurysms  due  to  ruptim 
of  a  smnil  nnoiirysm,  or  to  the  giving  way  of  a  diseased  or  niptoivii 
vessel. 
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XVIII.  DuuNOSis  OF  Kkkal  FitoM  oTHEB  TuMOi"R.s. — Renal  lumoura 
are  among  the  most  difBctilt  of  nbdoniinal  enlargeraenta  to  diapioee 
c(»Tectly.     The  chief  distinctive  points  at»otit  them  are  the  following : — 

1.  The  large  intestine  is  in  front  of  the  tntnoiu'.  Xormnlly  the  right 
Viflney,  unless  enlarged,  lies  a  little  way  from  the  latenil  wall  of  the 
ab<lonten,  Whind  and  to  the  inn^^r  side  of  the  ascending  colon  ;  not  in 
close  contact  with  the  abdominal  wall  and  nnuiido  the  ascending  colon, 
aa  the  liver  does.  When  enlarged,  the  ascending  colon  is  usually  i>!i»ce<i 
ill  front  of  llic  liittiniir  and  toward?  the  inner  side  of  it.  On  the 
left  side  the  dt-^cundiiig  L-olnn  in  in  front  tif  the  kidney,  and  inclines 
towards  its  outer  side  below.  In  some  ataes  coils  of  small  intestine 
may  overlie  a  renal  tumour,  if  the  enlargement  be  not  siiHicicnt  to 
hring  the  kidney  into  dii-ect  contact  with  the  front  aUlominal  wall. 
When  the  colon  is  empty  or  non  -  resonant,  it  can  be  fell  aa  a  roll  on 
the  front  eurfitce  of  the  tiuuour,  and  the  anterior  walls  can  be  felt  to 
tnrdl  over  the  posterior  as  obliipie  preeAure  is  made  npoii  the  gut. 
Bowel  is  never  thus  placed  in  front  of  a  splenic  tumour,  aiid  but  rarely 
in  front  of  one  of  hepatic  origin.  Rarely,  if  ascites  is  present,  and 
the  liver  is  enlarged  in  an  irregular  and  missfaapen  manner,  the  nmall 
iniostines  may  Hoat  between  the  liver  and  the  abdominal  ]>arictef;.  As  an 
exception,  a  right  renal  tumour  may  push  the  aaccndiiig  colon  dorni 
instead  of  bearing  the  gut  forwards  in  front  of  itself.  A  tumour  of 
eilhfr  ItiJney  may  jnish  the  bowol  to  it«  inner  side  towards  or  even 
beyond  the  ineilian  line,  in  which  case  there  is  no  resonance  in  front  of 
the  tumour. 

2.  There  is  no  line  of  rosonance  between  the  kidney  dulness  and  the 
vertebml  spines,  and  no  space  between  the  kidney  and  the  spinal  jfroove 
into  which  the  Firigrr^  can  \h!  dipped  with  hut  little  resistance  as  there 
is  between  the  spleen  and  the  spine. 

3.  Itenal  tumours  do  not  projivt  or  protrude  backwards  to  any 
marked  extent  'i*hey  till  up  the  hollow  of  the  loin,  and  may  even  cause 
some  actual  fiduess  there;  but  often  there  is  nothing  more  than  the 
efTaccment  of  the  natural  hollow  of  the  loin.  "When  the  tumour  attains 
a  large  size  the  parietes  may  bo  projected  laterally  to  a  degree  sufficient 
to  be  observed  by  a  sui^rficial  glance.  Sir  Willi.ani  Jenner  sjiys  :  "  Renal 
tumours  never  cause  enlargement  behind.  A  renal  tumour  is  not  vidible 
in  the  liack.  it  cx[>ands  in  front.  A  little  greater  fnlnc-ss  of  the  loin 
there  may  be,  brit  nothing  like  tumour.  .  .  .  Tumours  due  to  tliROfwe  of 
the  kidney  enlarge  in  front ;  whilst  abscesses  and  other  lesions  which 
may  simulate  renal  tumours  often  cause  considerable  posterior  projection." 
A  renal  tumour  nmy,  liowovor,  as  quite  an  exceptional  event,  cause 
pointing  on  the  posterior  aa|>ect  of  the  l>n<ly.  Holmes  reportetl  a  case 
of  pulaating  cancer  of  the  left  kidney  pn^Benting  a  swelling  over  the 
sai-nim,  and  aiuxing  oedema  of  the  Inu-k  as  high  as  the  neck. 

4.  "The  kidney  has  no  sharp  wlges.  It  is  roundetl  on  every  side, 
and  in  disease  never  loses  this  peculiarity"  (Jenner).  Whether  solid  or 
cystic,  anil  of  whatever  sixe,  a  kidney  tumour  is  pront>  to  retain  some. 


often  much,  of  ila  natural  outline.  When  the  tomour  occupim  a  put 
only  of  the  organ,  and  not  tho  whole,  and  therefoi-e  does  not  expsml  the 
entire  capsule  as  it  grows,  it  is  itnu»iial  for  it  to  have  the  renal  oiiUinc 

5.  It«nal  h&%  fretitiently  litid  lews  mai'kedly  than  hepatic,  splenic,  unl 
Biipi-arenal  swelUngs  descend  in  inspiration.  Hepatic  and  xpletiic  enlar^v- 
ments,  and  more  especially'  the  latter,  are  depressed  bv  the  contraction  cif 
the  diaphragm  ;  whereas  kidney  Bwolltngs  are  oft^jn  quit«  fixed  in  their 
position.  If  the  Vidney  and  circurnrenid  tissues  have  been  inflanird,  the 
kidnoy  will  be  bound  down  in  it«  natural  situation,  and  there  fixed ;  but 
in  caaes  of  new  growth,  in  which  the  organ  and  parts  around  have  ntA 
been  the  seats  of  inHiimmiition,  there  may  Ih;  a  considerable  degree  of 
inoveinont.  I  have  nvitn  a  i-onal  tumour  dose-end  as  much  as  an  inch  by 
a  doop  inspirstiati,  and  full  forwards  or  backwards  by  its  ovn  n^ight  with 
the  movemente  of  the  body. 

Mobility  of  tho  tumour  in  respiration  and  by  palption  is  so  far  from 
being  rare  that  it  ought  hardly  to  tie  enumerated  amongst  the  exceptional 
Bymptoms. 

G.  Aft  a  rule,  renjvl  enhirgements  never  invade  the  (telvis,  rarely  rasefa 
the  median  line,  and  frequently  are  separated  from  the  hepatic  dnloesi 
by  a  resonant  area. 

Either  a  cystic  or  soJid  renal  tumour  may  ultimately  Attain  such  » 
fiizo  a»  to  occupy  tha  grcsater  |ui.rt  of  the  abdomen.  Numerous  instanL'vi 
of  this  kind  .ire  recorded;  but  they  attract  attention  long  Wfore  this  stage 
is  reached,  and  while  they  ;ire  Ktill  limit^^l  t<>  one  ai<le  of  tho  nbrlomen. 

7.  When  the  tumour  is  large  enough  to  reach  the  front  wall  of  the 
libdomen,  the  muHt  anterior  jioint  at  which  it  comes  in  contact  with  the 
|Hirietcs  is  commonly  abr^ut  the  level  of  the  umbilicus,  era  little  higher; 
the  lateral  ^v-alI  between  the  costal  margin  and  the  crest  of  the  iltiun  is 
then  aUo  bulged  uulwardn. 

WTicn  miJigiiaiit  growth  or  alseeaB  afToct^  jvtrt  only  of  the  kidney, 
the  abdciminal  tumour  may  appear  to  l>e  somewhat  removed  frt>m  ihc 
strict  limits  of  the  rena.1  region.  'iliu^,  when  the  upper  pan  of  the 
kidnoy  is  alone  involved,  there  is  much  upward  butging.and  the  tumour  mar 
be  felt  in  the  part  usually  occupied  by  the  liver  or  spleen.  In  matiguant 
disease  of  tho  right  kidney  I  have  seen  the  tumour  occupy  a  great  p«rt 
of  the  right  hypoi-hondrinc  region,  and  Bimulale  a  hepatic  tumour. 

8.  'ITicre  is  a  nyraptom  which  occurs  in  large  ttunonrs  of  the  left 
kidney,  and  not  in  splenic  enlargements,  namely,  varicocele  of  the  left 
sidf,  which  gnulnally  incre-'isi's  with  the  growth  of  the  tamour. 

Littlfi  Or  no  reliunci!  am  Iks  ]ilju'ed  on  tlie  absence  of  changes  fn  tbt 
tirine.  Solid  tumours  do  not  always  caUHC  haematuria,  nor  do  accuoiula- 
tions  of  pus  in  the  kidney  always  cause  s.  di<!charge  of  purulent  urine. 
The  tumour  may  not  involve  the  cavity  uf  the  kidney,  or  the  ureter  may 
]je  tcmpomrily  or  permanently  plugged.  Thus,  the  urine  which  is  pused 
may  all  come  from  the  nthur  kidney  and  bo  ignite  iiurraal.  On  the  other 
hand,  however,  haematuria  luid  pyuna  associated  with  the  phyaicul  sigM 
of  renal  tumour  are  valuable  adjuncts  in  forming  a  diagnosis. 


'f*  Kitirttiite  the  tihf  vf  o  Itnud  Stodlinff. — As  ihe  patient  lies  on  hw 
,  place  tbe  Bngera  of  one  hajid  Hat  upon  the  ileo-costal  sjKice  just 
'ouuido  tLu  vi'OCt'Ui'  tipinac  muacic,  and  thoae  of  tbe  oth(;r  Imiid  Hal  on 
the  front  of  the  alwlamcn  jual  nver  the  bnin!  whicli  is  l*Kliim!.  Tben, 
during  expiration,  and  while  the  patient'ii  lateiition  i«  divorted,  u  very 
fair  idea  will  be  obtained  of  the  ei^e  and  weight  of  the  organ  by  doprew- 
ing  tbe  Bngcn  in  front  as  much  as  possible,  and  tilting  forwards  those 
of  the  hami  behind,  In  thin  persons,  and  with  the  aid  of  an  anaesthetic, 
this  mode  of  examination  is  very  effective.  By  it^s  adoption  a  renal  au'ell- 
vng  too  small  to  give  rise  to  dulnoes  on  percussion  M'ill  often  be  detected. 
Excepting  in  children  and  in  persons  much  emaciated,  a  kidney  which  can 
be  brought  entirely  within  reach  of  the  touch  is  cither  momble,  misplaced, 
or  diseased.  Sir  William  Jentier  jninted  out  that,  when  tbe  lower  dci'sal 
am!  lumbar  jwirts  of  the  spine  are  curved  well  forwards,  tbe  kidney,  even 
though  only  of  natural  size,  may  be  itufTicriently  prominent  to  be  iwen 
through  tbe  abdominal  parietes. 

Diagnwis. — From  eidargements  of  the  liver. — Henal  tumours  often 
dip  down  or  fade  ofT  su  a»  to  allow  the  fingers  lo  tie  deproftscd  Iwtween 
the  edge  of  the  coRtal  cartihigcs  and  the  upper  Imrder  of  the  tumour. 
Hepatic  ttuoours  pass  downwards  from  beneath  the  ribs,  and  so  rarely 
do  they  have  any  intestine  in  front  of  them,  that  the  presence  of  bowel 
in  front  of  a  tumour  may  Ihj  rega]-tlo<l  a«  a  strong  itidiciLtiou  thai  it  hav 
not  JtB  origin  in  the  liver.  The  presence  of  jaundice  is  an  important 
indication.  A  tumour  in  the  concave  i>art  of  the  liver,  especially  a 
liydalid  in  the  left  lobe,  is  very  likely  to  cause  error  in  dijignosis, 
''unless  accompanied  by  jaundice.  Uti  the  clinical  confusion  between 
movable  kidney,  enlarged  kidney,  and  tumotxr*  of  the  giill-bladder  the 
^reader  should  refer  to  p.  24.'i,  and  to  a  paper  by  the  author. 

From  enlargements  of  the  spleen.- — The  enlarged  spleen  has  no  bowel 

in  front  of  it  \  it  generally  preeentf  a  sharp  or  well-defined  ed^c,  beneath 

which  tho  fingers  can  be  depressed ;  this  edge  is  in  some  cjues  notched. 

There  is  resonance  between  the  posterior  eilgc  of  an  enlarged  spleen  and 

,  the  spinal  column,  and  tbe  tumour  is  tnu-eable  upwards  beneath  tbe  ribe. 

splenic  tumour  is  movable ;  a  renal  tumour  may  lie  ro,  but  often  it  is 

ced  in  the  loin.      Splenic  tumour  will  not  cause  varicocele,  a  ronal 

imour  may  do  so. 

Tumours  of  the  suprarenal  cjiiwule  cannot  Ik-  distinguishwl  clinically 
>m  tbofle  rif  the  kidntty  ;  tho  jibHence  of  harniaturia  is  an  insufllcicnt 
guide.  The  distinction,  however,  is  not  cUnically  of  importance,  since 
new  growths  of  the  supnircnal  capsule,  when  of  any  consequence  fmm 
their  dimensions,  iuvolvu  thu  kidney,  and  sometimes  completely  eflace  it. 
FVom  ovarian  tumours. — With  an  ovarian  tumour  the  intestines  lie 
ahind  ;  both  loins  arc  resonant ;  the  tumour  grows  from  below  upwaixis, 
generally  more  central,  find  either  draga  up  the  uterus,  or  can  be  felt 
'as  a  swelling  in  the  pelvis  by  vaginal  or  rectal  examination.  An  ovarian 
tumour  cxccptionslly  has  intestine  in  front  of  it :  (i,)  if  of  small  size,  the 
bowel  may  not  be  displaced  backwards  by  it;  (ii)  adhesions  may  be 
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formed  between  a  ooil  of  intestine  and  the  front  surface  of  th«  tumour, 
m  that  the  bowel  ret-uns  an  anterior  pooUion.  as  in  a  case  of  omriui 
flcrmoic!  with  a.  iwisteti  pedicle  which  J  removed. 

Enlftrgement  nf  the  lymphatic  glands,  in  the  near  neighbotirhood  of 
the  kidney,  gives  rifie  to  a  swelling  very  Himilar  to  a  renal  tumour.  The 
dla^'nojiij;  may  bo  mado  someiiraes  by  the  independent  cnlarf^ement  of  one 
or  more  lumbar  glands  not  forming  part  of  the  tumour ;  by  the  abniptr 
nces  of  tho  outline  of  the  swelling,  and  jiusRibly  even  by  a  protnisioD 
from  the  growth  along  the  Kpcnnulio  cunl  iiit<i  tho  scrotum. 

Fnini  tan^inonui  of  the  Large  Iwwel,  from  flatulent  or  faecal  accumuh-  _ 
liou^  in  the  caecum,  sigmoid  riexiire,  or  colon,  renal  tumoiira  may  b^^fl 
diaguoged  by  the  absi^ncu  of  iiitcmtnal  disturb^ince,  of  general  abUomin^^l 
pain  and  colic,  rif  fliLtuleiit  distenaioii  and  intestinal  ohatmction. 

Tha  proximity  of  tho  colon  to  the  ktditey  renders  the  itiagnom 
between  nephritic  colic  and  intestinal  colic  sometimes  ditticulL  Sir 
William  Jcnner  wrote  ;  "  Nephritic  colic  vrill  cause  Io«b  of  power  in  the 
colon,  and  so  induce  consti|>ntiori,  thus  favouring  the  idee  that  the  patient 
has  intestinikl  colic.  Agiun,  collections  of  stools  in  the  colon  may  be 
mistaken  for  an  enlarged  kidney ;  a  large  enema  will  solve  all  doubt  on 
this  |)oint." 

Faecal  abscess  or  perityphlitis  will  be  distinguished  by  the  marked 
febrile  disturbance,  the  H.s»i»ciated  intestinal  s3^iptoms,  the  t«n(leme« 
over  ihc  front  surface  of  ihd  part  afTcctorl,  and  the  lower  position  of  the 
swelling,  which  will  be  in  the  iliac  rather  tluin  in  Uie  renal  region  of  the 
bellv. 


Henry  Mokius. 


REFBRBNCES 


1.  A!n>ER*oy,  W.  la'tdl,  Aijril  25.  1895.— i.  DaLZIKL,  T.  K.  "Cyftie  KldlKT 
fiiiiutating  Orarimi  Tniuour,"  Olm.  MM.  Jitum,,  1896,  xlvi.  123, — 3.  Orvos.  F 
"Srniiolft}C«e  ut  vsuiien  i-linlfnie  <lwi  tiitii<'\ir<i  dti  n\n"  Ann.  d.  mai.'d.  "fy.  "  ■ 
mriH.,  I'ariB.  UBB,  vi,  flil.— 4.  Uolkes,  T.  "Pnluting  Cancer  of  IIm-  Kiili- > 
Tram.  raiA.  Sm..  London,  1873,  \%iv.  H».— 6.  .Iknvkb,  Sir  Willuh.  Lan'at, 
)S83,  ii. — 6.  lIoEHtn,  Hkvuv.  Surgievil  DistOMi  t>f  Ktdnnj  and  TTntrr,  1001,  i.  SJJ; 
LtHi-ft,  April  'iTi,  \tS95  :  And  ■-  Tli«  C)iiJ(.-al  ConhisloD  betwtwu  DUtvouou  of  th«  Rtill- 
BUililer  am!  Mov«b)R  Kiilniy."  Brif.  Med.  Jonm.,  1896,  i.  aiS.  —  7.  Owf%,  K. 
Lnnert,  April  2.^,  1896. —  8.  Wkbkk,  L.  "  Tlie  DIiWmmiU  of  RetMl  Tiimnun," 
P,.!it.ara,ttmU,  K.Y.,  1899,  xiv.  tS-t.— 9.  Wklls,  ■•On  lb«  Diaguoeis  of  EcuaI 
txvia  Ovvriari  C^i>u  Hml  Tumuura,"  i>HMin  Jowm,  Mat.  Se„  1SS7,  sliit  IStS.— 10. 
White,  W.  H.  "A  Case  of  Tumour  of  tlie  Kuliiey,"  JnUrn.  CTrt.,  Phila..  15», 
7  s.  iT.  12ff. 


MALFORMATIONS  AND  DISEASES  OF  THE  URETER 

By  Hesbt  Mob&ii«. 

The  uiQi'bid  comlitioiis  o(  tliu  uretor  riHjuiriiig  consul  ignition  in  a 
work  on  Medicine  as  distinct  from  one  on  Surgery  arv.  the  fullowing: 
(i)  atricture  and  stcnosu,  torsion,  and  valves  of  the  urwler ;  (ii.) 
urotcritia  and  peri-urettritis ;  (iii.)  tuberculosis  of  the  ureter;  (iv.) 
ureteral  Bstula  :  (v.)  calculus  in  iho  ureter;  (vL)  now  growths  of  the 
uret«r.  De&cnpiiorLs  of  injiuios  to  this  tu'ctur,  luid  foreign  bodies 
in  the  ureter  other  than  cdculus,  blood-clots,  and  little  miuwes  of 
mucus,  aro  intentionaUy  omitted. 


I 
I 
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I.  STuicnmK  AKr>  Stesorir,  Tobsiov,  and  Vai.vek  of  the 
Ukgter. — There  are  many  ahnornialitiefi  of  the  ureter  to  which  referotice 
only  need  be  tnatlo  in  thia  place,  because  of  their  anutoniical,  not 
because  of  their  elinic-al  interest.  •Such  arc  :  the  iil>»enco  of  the  mooter, 
which  is  always  alisix'iatcul  with  jdMeiice  of  the  coi'ros|toridiii^  kidney; 
the  absence  of  a  hilum ;  double  urcUT ;  double  rcriid  pelvis ;  uhnomial 
terniinutioii  of  the  ureter  in  the  blaiidcr  or  elsewhere  ;  and  prolaiwc  of 
the  lower  end  of  one  or  both  lu-eters  into  the  bladder.  Protapie  <^  the 
urrfer  may  be  either  ftWjuired  or  cougcnitnl.  When  there  is  prolapse, 
the  vesicid  end  ftirma  a  peiuiulous  jiouch  iianging  into  the  cavity  of  tlio 
bladder,  and  in  the  female  it  may  possibly  project  at  the  urethral  ajiorture  ; 
the  orifice  of  the  ureter  may  be  nonexistent  or  of  ]iin-hole  size  only ; 
micturition  is  accompanied  by  pain  ;  and  death  uitimlly  occurs  from  septk 
infection  of  the  kitlney. 

There  are,  however,  a  number  of  congenital  and  pathological  causes 
of  ureteral  bbstniction  which  are  of  greait  clinical  importAuce,  becAuse 
they  lead  t«  nephrectisis  or  ur6t«rectAn»«  unlew  treated  in  good  time  by 
proper  surgical  means.  Of  this  number  are  abnormal  relations  of  the 
ureter  to  certain  blooil-x'essels,  stricture  ami  stenosis,  torsion,  and  valves. 
The  ureter  may  be  constricted  by  the  renal  artery  or  one  of  iU^  primary 
bnuiches,  or  it  may  Imj  kinked  by  passing  over  the  vosfiel.  OruLKionally 
some  other  artery  or  vein,  and  not  the  ronal,  may  cause  the  constriction, 

Slrirlurf  of  congenital  origin  may  cause  atrophy  of  the  kidney,  or 
hydronephmsis,  or  a  lar^o  saccular  distension  of  the  ureter  (uretercctiUiis) 
which  is  genumlly  situated  just  below  tlie  renal  |Milvis.  Similar  result* 
in  any  part  of  the  duct  may  follow  ac<|uired  stricture.  In  luiy  part  of 
the  ureter  stenosis  of  more  or  less  of  it«  length  mAv,  like  stricture,  ansc 
from  the  pathological  changes  following  injury,  the  {jauiMgo  of  a  cnlcidus, 
and  ureteritis. 

Torsi'm  of  the  iu*eter  may  be  either  congenital  or  acquired.     \Mien 


congenital  it  nearly  always  concerns  the  reniil  end.  It  may  bv  acijuind 
us  the  rofttilt  of  Uib  molMlit}'  of  i\iK  kttlney,  and  the  consequent  twisting 
of  Lh«  upper  end  of  the  umtor  wliich  »itch  luolnlity  cauae«.  The  nUtioM 
of  the  upper  orifice  of  the  ureter  to  the  renal  peUns  become  chmnged  by 
bydrouephrosis  to  such  an  extent  that  it  may  come  to  have  a  weU- 
pronounceii  valvo ;  or  it  niRy  be  j^duaHy  ruLtcd  from  above  the  lowi 
part  of  the  distended  renal  pelvis,  and  a  good  inch  or  more  of  the  tuW 
may  curve  over  and  be  firmly  adherent  to  the  outer  wall  of  it.  Tornoo 
and  ^-alre  formation  are  thus  re«iilts  as  well  as  causes  of  ncptirectasis. 

Vaiets  ari.-  also  either  of  congcuital  or  acquired  origin.  When  congenital, 
their  usual  situation  is  at  or  near  the  junction  of  the  ureter  with  ths 
ren;d  pelvis.  Valves  are  formed  in  any  part  of  the  iu'et«r  as  the  patho- 
logical outcome  of  ureteritis. 

Symptoms. — The  result  of  any  of  these  causes  of  ureteral  oluiiructioD 
may  be  a  tunujur  either  permanent  or  intermittent,  fixed  or  very  mnvable^ 
and  duo  to  hydronephrosis  or  hydi-o-uretero-sis,  or,  if  septic  infection  ocnu", 
the  contents  of  the  nephwctJwiH  or  uruteructasis  will  lie  pua  as  well  as 
urine.  Males  and  females  of  any  age  rosy  be  the  subjects  of  any  of  thnc 
conditions  of  the  ureter.  It  is  important  to  realise  that  the  ureter  itself 
can  become  dilated  »uQiciently  to  give  rise  to  an  alKlnrainal  swelling 
approciahlc  by  touch  and  nyo  and  having  the  snmo  physical  charaetorB  as 
nephro-sis.  Pain  and  tenderness  in  the  flank,  even  when  there  is  no 
tumour,  are  common.  The  kidney,  whether  enlarged  or  not,  is  ver}'  h'keir 
to  be  raovabk'.  lapecially  if  the  obstruction  hae  €xi8t«d  a  long  time^ 
Ketlfx  irritation  of  the  bUdder,  causing  frequent  an*!  ]iainful  micturition, 
soniutimcs  incontinence,  in  frui|ucntly  cuniplainod  of.  If  the  stenOHis  be 
at  the  vesical  end  of  the  itrotor,  the  bladder  symptoms  are  prone  to 
predominate.  In  some  instances  a  feeling  of  constriction  of  the  bowel 
has  cxiiited  and  given  rise  to  a  misapprehenitiun  that  there  was  slrictare  of 
the  bowel  itself.  The  uterus  has  been  treated  and  the  uterine  ap]>endages 
removed  under  a  wrung  diagnosis)  and  of  course  without  any  beneficial 
result.  When  the  kidney  is  movable  or  a  tumour  exisia,  any  of  the  syui[>- 
toma  described  under  movable  kidney  or  nephrcctasis  may  be  pre«CDt. 

Treatment. — In  every  case  in  which  from  the  sj-mptoms  any  of  tlie 
above  forms  of  ureteral  obstruction  are  believed  to  exist,  an  exploratory 
incision  with  the  object  of  performing  a  pliiAtic  operation  U|>on  the  ureter 
ought  to  be  made.  There  should  be  no  delay  until  a  mobile  kidney,  or 
a  tumour,  is  superadded  to  the  other  sigixs.  If  these  cases  were  operated 
upon  early  there  is  good  reason  to  believe  that  a  certain  number  of 
kidneys  would  never  beiMtme  mobile,  and  most  certainly  nephrecljisis  lutd 
nreterectasis  wotdd  be  less  fretpiently  met  with.  It  is  very  intereeting 
to  com|>are  the  present-day  practice  and  teaching  with  the  opinion  exprBsaed 
by  Boycr  in  1820  :  "The  dilatation  of  the  ureter  is  an  inciUTible  diseaav 
which  almost  always  kills  when  it  reaches  the  stage  of  tumour.  The 
opening  of  the  .^welling  can  only  accelerate  death ;  therefore  when  tiiere 
is  reanon  to  think  that  a  swelling  in  the  ihnc  region  is  caiued  by  a 
dilated  urotor  it  is  necessary  to  guard  against  its  being  opened." 


II.    I'KETEKITIS  AND    pKRI-URiCTKRITIS. — A   Btlldy   Of   ihc  disCAfteS  or 

the  kidney  ami  of  ihe  surrounding  fibro-fatty  tissue*  shews  that  thejp  are 
proiit!  U>  cxti^nd  in  many  instances  into  thv  ureter,  and  alung  tbo  retro- 
peritoncftl  tisauc  surmunding  the  ureter,  reapectively.  Thus,  iuHamntatory 
affections,  tulicrculous  diseai>c,  actinomycosis  and  new  growths,  as  well  as 
crIcuIi,  have  Wn  eeeo  to  apreud  from  the  renal  pelvis  into  the  ureter ; 
and  every  kind  uf  pnthological  change  which  Uiken  place  in  the  peri- 
nephric tissue  as  soL-oiidftry  to  retuil  aflettioris  is  excitwi  in  the  |ioriuretenil 
tifuue  a»  the  result  oi  ureteral  disease. 

It  will  be  .seen  that  the  ureter  and  ita  surrounding  tissue*  are  similarly 
iDvolvcd,  OS  the  result  of  extension  upwards  of  diseased  conditions  of  the 
bladder  and  other  pelvic  orgiuis. 

Ureteritis. — ^Of  primary  ureteritis  as  an  idiopathic  diseiwc  we  know 
nothing.  U  <>ocnr«  as  the  result  of  injur}*,  of  the  impaction  of  a 
calcnlos,  or  the  introduction  of  a  foreign  body ;  but  it  is  very  rapidly 
followed  by  morbid  ch.ingo3  in  the  kidney  due  to  obstruction,  if  not  to 
Jivtnal  exi-eiiiiion  of  the  Intlammation  or  suppmntiou  by  continuity  to  the 
renal  pelna  and  calyces. 

Secondary  ureteritis  is  very  common,  and  is  due  to:  (a)  oxtensioii 
dowDwajrls  from  the  kidney  ;  (1-)  extension  upwards  from  the  bladder ; 
(e)  originating  in  and  communicated  from  ncighi)auring  tissuen  uml 
orgnns,  for  cxuiii|)U\  the  collular  tis»iie  of  the  bituul  liganioni,  the  utcrtis, 
ovary,  or  FiUlopiun  tulic,  or  tho  lymphHtic  glands  in  the  [iclvis  or  bilum  ; 
((/)  extension  from  the  onBce  of  a  iireteml  fistula. 

Of  the  disposing  causes  of  ascendiug  ureteritis,  some  are  common 
to  both  sexes,  such  as  cystitis,  growths  and  ulceration  uf  the  bhtddci' ; 
Tesicul  atnriy  and  piindysis  from  spimil  and  other  causes ;  and  the  use 
of  septic  instruments.  Some  ai'e  special  to  the  male,  such  as  phimosis, 
gonorrhoea,  stricture  of  the  urethra,  and  sffectiQUs  of  the  piustjite. 
Some  arc  special  to  the  female,  and  these  are  of  great  importance,  such 
as  pregnancy,  myoma  of  the  utcnis,  carcinoma  of  the  uterus  and  vnjjiim, 
inflammation  of  the  uterus,  pelvic  cellulitis  and  lymphangitis,  inflammatory 
and  suppurative  nffections  of  the  ovary  and  Fallopian  tube,  and  vulvitis. 
Also  ureteio-uterine  and  uretero- vaginal  fifttulas,  and  abnormal  termina- 
tions of  the  ureter  iti  the  rectum,  vagina,  or  urethra.  Secondary* 
affections  of  the  ureter  through  the  bladder  from  the  genital  organs 
below  do  not  always  involve  (he  bladder  itaelf  in  the  infective  process. 
Pregiuncy  or  parturition,  for  instance,  may  )io  the  stiU^ng-{K>int  of 
m-Qtero*pyelitiB  without  the  occurrence  of  cystitis.  The  tendency 
to  renal  affections  from  inflammation  spreading  upwards  along  the 
ureter,  esjiecially  fn  puerperal  women,  has  been  frec|iiently  iminted  out, 
and  is  far  frmn  tmcommon. 

Piithoioi/if. — In  ureteritis  secondary  to  renal  disease,  the  pathological 
changes  vary  with  the  nature  of  the  renal  lesion.  In  euppuratire 
pyelitis  the  extension  of  the  inflammation  to  the  ureter  camoit  its  mucosa 
to  become  oongesteil,  mottled  grey  and  red,  coated  with  pus,  and 
ulcerated.     Its  walls  will  be  oedematous,  and  on  section  its  lumen  M-ill  be 


diminishwi.  espiNrially  nt  the  level  of  the  ulcer*.  In  long-sUnrfifijtf 
nephritis  nnd  pyelitis  from  the  irrit»tioii  of  calculus,  tbe  widJ  of  ih« 
ui'Ctor  will  he  thickened  and  tough,  its  mucous  membrane  will  W  cod 
);est«d,  and  the  pen-ureteral  tissue  will  shew  the  same  fibre- lipomatooa 
condition  as  the  |>urinephric  tissue.  In  ascending  uretoritis  tbe  morUd 
chfiiiges  Rro  extremely  vfirious,  and  depend  on  the  aaileness  or  chronicity 
and  nil  thi3  causes  of  tlie  intlamnuition  of  the  inflamed  organ  or  tiasat 
below :  on  the  oxt«iit  to  M'hich  the  pfri-uritteral  tisfiuea  ebaru  in  the 
iiiHatnnuition ;  and  dspecLilly  ii|>ott  whether  the  ureter  has  been  dil 
and  elongated  from  obstruction  Itofore  it  has  l>een  attacked  by  inf 
maLiuri. 

A  distinction  mtisb  bo  dmwn  lioLwoeii  the  mechanical  efliocia  of 
obatruction,  and  the  pathological  changen  which  are  due  atrictly  lo 
inHammation.  In  mechanical  dilatation  from  obstniction  the  luvtcx 
is  etougal«d,  tortuous,  and  itioi-o  or  less  doubled  u^^on  it«etf  in  ftigmoid- 
shaped  flexures,  with  thin  walls  liotweeu  and  thiclc  sclerosed  wall«  at  the 
flexure;  and,  though  increased  in  diameter  throughout  the  tube,  has  tbe 
appearance  of  being  conatncted  or  atrictured  at  tbe  Hexoree.  Sometime* 
adhesions  form  between  the  walls  of  tho  ureter  at  the  point!  where  H  i» 
bent  upon  itaelf,  and  between  the  walls  ami  the  surrounding  lixsnes.  In 
fact  the  ureters,  a^  tho  resTilt  of  obstmctioii  and  dilatation,  undergo 
the  same  ohanj?os  as  tho£o  which  occur  in  varicose  veins.  They  often 
have  a  moniliform  and  spiral  form  not  unlike  a  lar^  umbilical  oonl. 
and  we  aoraetimes  the  size  of  tho  snial)  inteatine.  At  the  points  of 
flexure  there  are  veritable  strictures,  t^dting  the  form  of  bands,  folds,  and 
projecting  sjium,  at  some  jiarta  liinitM  to  ninatl  jHtrtiune  nf  the  circum- 
ference, and  at  olhors  almost  enliivly  t^nciroling  the  lumen.  In  placoa 
they  succeed  one  another  very  closely  and  have  the  appe:irance  of  \'Al\*nlae 
conniventes.  Thi-y  arc  fomu'd  by  duplicatun^s  uf  the  wall  i>f  the  ureter, 
not  merely  of  thu  mucous  lueiiibnitiu,  at  the  poiuta  of  TieiHling,  and  are 
mainUiined  by  adhesions  on  the  outside  of  the  duct.  Betweun  tln-sc 
projecting  folds  are  well-marked  saccular  dilatations  which  commmucate 
with  each  other  only  by  a  niirrow  tortuous  channel  often  very  difficult  to 
trace  either  up  to  the  renal  i>elvis  or  down  lo  the  bladder,  and  twisted  like 
the  worm  of  a  screw.  These  valvular  foi'mations  aie  conipose<I  of  newlv 
formed  muscular  fibres.  They  Jire  aitiwtet!  commonly  at  the  two  ends  tA 
the  urett*r,  and  often  leave  the  middle  j>art  to  form  an  elongated  fuaiforro 
sac  of  considerable  size,  separated  from  the  renal  pelvis  by  a  narrow 
Bigninid  canal  with  prominent  valves  within  it  and  along  which  it  may  l>e 
niniost  imjioHflibIc  to  jtn^s  a  small  flexible  bougie.  When  intlnmniation 
attacks  a  ureter  thus  altered  by  dilatation  tho  mucous  membrane  is 
thickened,  smooth  or  fltKCulent,  mottle*!  red  and  grey,  with  t'sscular 
streaks  and  dark  ecchymotic  [latc-hes ;  there  are  ulcere  the  bates  of  which 
are  often  riblieil  by  large  tuiderlying  vessels.  It  is  often  smeared  with 
sangiiinolent  or  mucous  pus,  whilst  desquamation,  abrasion,  and  ulcerBtion 
are  going  on.  In  the  more  chronically  intlamed  ureters,  small  pnijei'ting 
cy«t«  in  ihe  mucous  membrane  are  frequently  preeent.  which  give  riae  lo 


the  name  uf  "  rcgetjitiiig  or  cystic  iireLeriiis."  In  caitee  in  which  the  urine 
bw'iiines  seiitic  in  the  1ili«ld«r,  tho  infettion  spreads  rapidly  upwarda 
iiloug  these  dilated  tubes,  and  soon  ktlta  the  patient  by  suppurative 

»nretero-pyelo-nephritis.  Tliis  i»  tho  form  uf  lU'etcr  which  is  piociiioed  in 
CHses  of  lung-standing  prtjsiAtic  enlargcnitnt*,  urethral  strictures,  and 
retention  from  paralyBis  or  atony  of  the  bladder. 

Another  fomi  of  ureter  resulting  from  ureteritis  is  the  6brous  type. 
In  this  form  the  most  pronounced  feature  is  the  associated  peri-ureteritis. 
The  ureter  is  aurroumicd  throughout  ita  course  hy  a  thick  and  indumtenl 
casing  of  fibrous  or  librofntty  tissue  which  ensheathes  and  bides  the  duct, 

^'And  is  to  intimately  adherent  to  it  in  places  that  it  in   vviy  ililliciilt   to 

'  dissect  them  apart.  Tlio  ureter  it«elf  is  thickened,  shortened,  stmigbtcncd, 
and  fixed.  The  mucous  membrane  shews  simiUr  changes  to  those  in  the 
dilated  tyjw,  but  it  is  thicker  and  tougher — in  fact  ail  the  uoatfi  are  thick- 
eneil,  ami  teiul  to  be  converted  into  fdn-Dus  tisKuo.  Tlie  cuat£  are  rigid  as 
welt  as  totigh,  and  the  ureter  prcsentaut  intervals  alight  enlargements,  with 
walls  sometimesof  «[uite  cartihtginous  consistence.  Striitnrca  are  present 
of  an  annulitr  or  cyh'ndrical  tiljruus  tyjH:,  like  the  cicatricial  etricturcs  found 
in  tlie  un-thra,  luid  uluvgethcr  dUVei-ent  frum  tho  vahnilar  formatiouR 
formed  in  the  dilaUid  ureters.  In  extreme  cases  the  lumen  of  the  canal 
is  almost  or  even  entirely  obliterated  by  this  sclerotic  change  nearly  or 
entirely  throTighout  its  length.  The  strictures  occur  in  any  part  of  the 
tireter,  and  often  only  one  is  affected,  whereas  in  the  dilated  type 
the  valmlar  fnlds  occur  more  specially  at  the  extremities  of  the  CJiniJ. 
and  it  is  common  for  both  ureters  to  be  affected  atid  (Omost  to  the 
same  degree.  The  microscopical  characters  of  these  strictures  diOer 
entirely  from  those  of  tho  valvuUu'  formations  in  the  dilated  ureters. 
Tliere  is  no  du]>lication  of  the  walls,  no  hypertrophy  of  the  muscular 
tissue ;  they  consist  of  newly  formed  connei-tivc  tissue,  luid  have  less 
lUSctUar  tissue  than  the  rest  of  the  walls.      Thin  typo  of  ureteritis  is  that 

Ivhioh  Mitma  from  nifections  of  the  genital  organs,  and  in  old  stricture 
cases  in  which  the  bladder  is  merely  hypertrophied,  or  has  Von  the  seat  of 
recurring  cystitis  of  a  non-infective  chanicter.  It  is  in  ibis  til>rijus  type 
of  ascending  ureteritis  tltat  we  meet  with  largo  uiiilatenil  pyonephi-otie 
tumours  with  the  opposite  kidney  hejdthy,  and  also  wth  large  phoaphatic 
calculi  in  the  kidney,  the  secondary  formations  of  supimrativc  pyelitis. 

There  ore  cases  of  an  intermediate  type  of  ni-eteritis,  in  which  the  two 
pathological  i/onditiouK  Just  tlfscribud  am  cumbined. 

The  eondiiiiin  of  the   nretero-vesical  orifices  in  ascending  ureteritis 

.varies.  They  are  often  dilated,  but  by  no  means  always  so.  Often  they 
normal  in  appearance  and  calibre ;  on  the  other  hand,  they  are 
dilated,  and  sometimes  widely  so,  allowing  of  a  persistently  i«itulu;m 
conimuni cation  hetwex^n  the  bla<ldcr  and  ureter. 

Perl-Oretepltts. — The  laiises  of  peri-ureleritis  are  the  same  as  those  of 
perinephritis  and  of  ureteritis,  from  either  of  which  it  often  cmanato-i.  tn 
para-  and  peri-metritis  the  inflammatory  procetfs  has  a  stnmg  prefeivm-e 
for  spreading  along  the  ureter  to  the  kidney,  and  not  rurely  givts  rise  lo 


pciiureteral  aud  ]mrinephric  abacesa.  In  parametritis  eepecially  it  is 
well  known  tliat  the  inHanuoatoir  procew  is  very  prono  to  follow  ibs 
coiirHC  of  tliu  iiretur.  The  peri-iiretoml  coiinBCtivo  tissue  wll6D 
becomes  dense  aiid  tuui;}i,  luul  tirm  niiiKses  of  Hbro-li]K)inatoaB  tisatw 
u  ID  old  cases  o(  pcnne]>hritie.  This  dens«  tissue  sometimes  so 
presses  the  urct4;r  as  to  produce  in  pUces  regular  constrictions.  In  nn 
cases  diffiu«  suppurHtion  or  circumscribed  nbscosscs  nre  developed  to  it. 
Those  changes,  combined  with  the  thickened  coats  of  the  ureter,  give  the 
tube  the  false  appearance  of  enormous  size,  and  enable  it  to  be  nude  out 
on  palpation  through  the  jibdoniiuftl  or  vaginal  wall 

Diagnosis  and  Symptoms. — The  syniptoras  of  uret^-ritia  and  peri- 
ureteritis are  generally  l^lended  with  tho«e  of  inflammation  of  the  ki<lnrv 
or  cystitis.  The  ureteritis  liegins  and  advnnr*^  an  in«idtou»!y  th.it  it  ii 
rarely  potutihle  to  iliHgiioHu  it  fnmi  the  pyt-litia  or  cy:ititii!  with  which  it 
is  associated.  If  the  starting-point  be  parametritis  or  perimetxitii 
or  an  afTection  of  the  uterus  or  one  of  its  appendages,  or  an  infection 
from  »  ureteml  fistulous  opening  into  the  uterus  or  vagina,  there  trill 
l>e  a  brief  porinJ  h«(ortJ  the  kidnoy  is  involved,  when  the  urine  will 
contain  albumin  or  pus,  and  tenderness  will  be  experienced  along  the 
course  of  tho  ureter,  with  pnin  or  constant  aching  in  the  iliac  fossa, 
radiating  upwanla  and  downwai-ds  along  tho  course  of  the  iirotcr. 

An  accumulation  of  pus  in  a  localised  dilatation  of  the  peUHc  port 
of  the  ureter  has  been    misttikeii    for   a  distended  Fallopian  tube  and 
punctured,  leading  to  a  urinary  fislula.     Sometimes  the  ureter  cao 
felt  to  he  enlarged,  through  the  vaginal  or  abdominal  parietcs.     The  tirine 
may  contiiln  pu*  which  varii'n  greatly  in  quantity  in  different  eases,  and 
at  different  times  in  the  anme  pationt,  especially  when  the  ureteritis  is 
aesociat<>d  with  dilatation.     Tho  strit-tures  in  the  ureter  cause  conHder- 
able  embarrassment  to  the  downward  tiow,  and  occasional  intermittent 
crises  of  alternate  retention  and  abundant  discharges-     In  this  wur  in 
some  cases  (piite  clejir  and  normal  urine  is  viiided  for  days  together, 
owing  to  blockage  in  the  affected  ureter,  thus  proving  the  soiindne&s  of 
the  opposite  kidney.       Polnnia  is  frequent  in  iirelcrf>- pyelitis,   but  is 
characteristic  of  the  pyelitis,  not  the  ureteritis.     When  uiietcritis  causes 
colic,  and  blood  or  pus  is  passed  with  the  urine,  renal  calcul.is  is  sure  to 
be  Bus])ectcd.     In  a  certain  noUdilc  ease  the  kidney  was  twice  explored 
by  operation  for  stone  ;  suhfecqucritly  a  small  hydronephrosis  with  »*ery 
aggravated  ureteritis,  but  no  stone,  was  found  to  have  been  the  cause  of 
the  symptoms.     The  general  and  digestive  symptoms  and  the  tempermtore 
nre  the  same  as  in  pyelitis  and   pyolo- nephritic.     A   very   troublesome 
form  of  ureteritis  is  that  which  persists  in  some  cases  after  nephrotomy, 
and  which  is  nometimes  associated  with  lumbar  6stula. 

Prog'nosls. — \Mien  the  cause  of  the  inflammation  can  be  cored,  or 
renioveil  by  operation,  the  prospect  of  complete  recovery  from  the  ureteritis 
is  goml.  If  the  can^e  in  a  persistent  one,  so  also  in  all  prolwbility  trill  b« 
the  ureteritis.  There  is  a  greater  prnbiibility  of  recovery  if  the  inflamed 
ureter  baa  not  been  diLat«d,  if  the  inflammation  does  not  reach  the  renal 
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pelvis,  and  jf  the  latter  is  not  tliUted  as  well  as  inflaraed.  If  the  ureteritis 
is  biUteral,  as  it  uaiutlly  is  in  the  dilated  fonu,  the  prognosis  is  veiy  grave. 
The  gravity  of  the  case  depends  largely  on  the  character  of  the  secondary 
affeciion  of  the  kidney — if  chronic  interstitial  nephritis  only,  or  an  acute 
septic  iiarenchyniiirnui?  intliimnuition. 

Chronic  anceiiding  iireterilis  with  marked  ]wthoIngicaI  changcH  in  tlie 
Walls  of  the  ureter  is  not  likely  to  Iwcome  iiuictivc  ;  it  luav,  however, 
last  for  years,  and  the  patient  meanvt-hile  may  bu  in  fairly  good  health  ; 
and  if  the  kidney  atrophies,  or  l)ecomcs  convertc<l  int<i  h  i^mnll  fibroutt 
uijua,  the  ureter  nmy  liecomo  a  fibrous  conl,  ami  a  coniiilcte  vessalion  of 
all  symptoms  mny  be  the  result. 

The  treatment  should  be,  for  the  meet  part,  preventive.  It  consists 
ill  precaution  Hgninst  all  causes  of  cyatitis  and  infection  througlt  the 
bladder,  in  strict  attention  to  the  cleanliness  of  the  external  genitaU  and 
vagina  of  pregnant  or  lying-in  women,  and  of  the  orifice  of  any  abnormal 
ureteral  fistula.  ^\l]eIl  once  the  diseiue  is  68ta]>lished  the  treatment 
becomes  eo  largely  surgical  that  it  would  be  out  of  place  to  describe  it 
here. 

m.  TuBEROi'Losis  OF  THE  UitETt:K.— There  is  pi-oof  thut  tuV'rculons 
disease  commences  in  the  ureter,  but  it  is  commonly  seen  in  aMociatton 
with  i-cnal  or  vesical  tuberculosis  or  both. 

Pathology. — In  whatever  stnicturo  of  the  ureter  it  commences,  it 
ultimately  atl'ccts  all  the  coats,  Chickening  und  stitfening  them,  making 
them  rough  on  both  the  outer  nnd  inner  aurfacos,  and  encroaching  on  the 
Inmen,  which  is  in  some  c;i^&<!  diminished,  bnt  in  ethers  enlarged.  In 
some  cases  the  walls  umlergo  calcification.  Tlie  val\i:lir  foldft  and 
fibrous  fitrictiu-es  mot  with  in  other  forms  of  nretentis  are  not  found  in 
tuberculous  disease.  On  the  mucous  raembmne  are  little  gianular 
elevations,  and  little  phujues  or  masses  in  nil  Rtiiges  of  degeneration  and 
ulcunitioii.  In  some  specimens  the  tulie  in  ntnlTeJ  from  end  to  end  with 
cheesy  materia],  and  increased  in  diameter,  and  is  thus  very  different 
from  the  contracted  fibrous  cord  into  which  the  ureter  is  sometimes 
convortinl  by  simple  intlammation.  Preijueiitly  the  in-ot4!r  is  siirrcumdetl 
by  a  thick  sbuuLh  of  cellular  tisisuu.  Sometimes  a  seiH>ndar^-  tuberculous 
abscegs  forms  outside  the  tube  \  in  other  cases  the  tube  l)econies 
secondarily  affected  from  such  an  abscess  which  has  been  set  up  by 
mlxTculoua  disease  of  the  vertebrae  or  one  of  the  pelvic  or;gans.. 

Symptoms. — The  local  symptomji  and  physical  signs  ai-e  the  same  as 
in  other  forms  of  ureteritis,  but  more  pronounced.  In  thin  ]>er!ons  the 
thickened  tube  is  very  likely  to  be  felt  through  the  abdominal  wall ;  and, 
if  the  lower  end  is  afTected,  through  the  vagina.  There  is  likely  to  be 
tenderness  and  some  pain  along  the  ureter.  The  urotero- vesica  I  orifice  is 
occasionally  swollen  and  bulging,  and  the  mucous  membrane  of  the  bladder 
in  the  immediate  noighboiirho«Mi  may  be  thickene^l  and  conge-sted  ;  but  bv 
no  means  always  arc  these  appoarancoit  due  to  tuWn^utous  invasion  of  the 
bladder,   for  they  disappear  after  removal  of  the  affecled  ureter.      A 


di^t&l  examination  of  the  interior  of  the  bladder  in  some  ineunces 
detect  a  thickened,  patulotu,  aod  somewhat  bulging  uretcnd  orifice  on' 
the  aide  a&uct«d.     The   urine   hiu   the    chtiractera  described    in    rctul 
tuhiLiR-ulortis.    Micturition  is  frotinent  and  intensely  painful  in  many  a 
The  bLidder  miiy  berome  infected  by  the  tubercle  bacillus  through 
urine,  otherwise  than  by  continuity  of  di&aase,  as  well  as  by  continiuty. 

A  renal  tumour,  due  to  tuberculous  pyonephrosis  or  large  secomiftry 
tubcrciilciiis  n)ji38es,  or  ovon  a  hydronephrosis,  may  appear  after  a  time. 

Treatment.— The  expeclAnt  treatment  and  the  injection  uf  buctvml 
vaccln — the  nuw  tiihcreulin — under  the  giiitlanoe  of  the  opKOiiie  indrx 
Khould  he  tried.  When  ihe  (Ukcasc  is  secondary  to  the  kidiiey,  nud  Uw 
kidney  is  excisud,  the  whole  or  the  greater  part  of  the  ureter  afaould  be 
reniuveJ  with  it. 

TV.  Uretrra  r,  F[.sTtTta  wilt  alu-ays  poOMMan  liistorical  interest,  becauae 
it  was  for  the  relief  of  this  condition  that  the  first  nephrectomy  ira«  eucces»- 
fnUy  performed.  Fistulous  commumcatious  of  the  ureter  with  the 
siirfflce  of  the  iMxIy,  with  the  vagimi,  iiteniK,  or  tnteatine,  are  either  due 
to  injury  and  (iJKtfiUie,  ur  are  congeniud. 

Etiology. — (I)  CoHi^etiila]  ureteral  fistulas  open  on  the  vulva,  within 
the  vagina,  and  in  the  wall  of  the  urethra ;  in  the  male,  beneath  thv 
prepuce  and  in  any  part  <^f  the  m-ethra ;  in  buth  sexes,  upon  the 
abdomiiml  wall,  or  into  the  rectum  or  xomu  other  part  of  the  intestine. 

(2)  Tcauniatic  fistulas  are  due  to  various  forms,  of  injury,  such  u 
pcnotntting  and  other  kinds  of  woinuls,  punctures  of  a  distended  tuuter 
from  a  mistake  in  <liagnoai.s,  accidental  wounds  dnnng  an  opcRiuoiL. 
ospeciiilly  hystorectoniy,  or  following  an  operation  such  as  nephrectomy. 
In  some  instances  a  ureteral  fistula  has  been  dulibeiataly  o^tabtiithivi  to 
save  a  kidney  the  ureter  of  which  is  obstructed,  or  to  relieve  a  bvdro- 
nephrosie  or  a  hydro- ureterosis.  The  sloughing  of  the  soft  structures 
follonnng  the  wearing  of  a  pesa&ry,  or  after  a  prolonged  U1>onr.  has  be-eo  a 
fairly  frequent  cause. 

{A)  PiUhfilngiuLl  ftt^tulas  are  caused  by  (a)  abscess  in  the  immediate 
neigh  ban  rliooil  nf  tlie  ureter  and  o|wriing  into  it ;  (h)  ulceration  .secoudary 
to  im|)actitiii  of  a  calculus  or  to  tubercidous  ureteritis ;  (c)  the  effeoU  nf 
pressure,  or  the  encroachment  of  a  malignant  growth ;  (d)  the  continaa- 
tion  of  suppurative  or  tuberculous  ureteritis  after  nephrectomy. 

Morbid  Anatomy  — Kith^'j-  iine  aspect  only  of  the  duct,  or  its  whole 
circumforeMi--L',  nmy  be  onyagod  in  tho  fistulous  orifice.  Fistulas  of  the 
iibdominal  portion  of  tho  ureter  open,  as  a  rule,  on  the  cutaneous  surfaL-e 
of  the  loin  or  front  of  the  alxiomon,  or  they  may  open  into  the  lK>weI. 
Fistulas  of  the  lower  end  of  the  tu-ctcr,  whether  congenital  or  patho- 
logical, oi»en  into  tho  neck  of  the  uterus,  tho  vagina,  or  some  ivn'tion  of 
the  external  genlto-unnary  organs.  A  few  open  into  the  reetum.  The 
track  of  the  fistula  may  be  short,  and  direct  from  the  tube  to  th«: 
external  ajjorture,  or  indirect,  long,  iind  sinuous.  Tho  w;dls  of  the  fistula 
may  be  thick,  tough,  and  tibroua,  or  liiicd  with  a  soft  and   readily 
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grui Illation-tissue.  It  h  oiten  tiifficnh  to  Incite  the  point  of 
oomintmicaiiKii  with  thf  ui-eter  of  a  fistula  which  has  a  cutonoo\w  orilice. 

Symptoms  and  Dia{rnosis. — A  urcttiml  tistula  gives  exit  either  to 
urine,  urine  and  ptts,  or  pus  only.  This  will  ile[>en(l  U|H)n  three  things: 
(I)  if  the  ui-etur  1m>  iti  liirocl  comiuuiiicaliun  with  the  kitliiuy  us  wfll  as 
with  the  external  orifice,  urine  will  o«erijie ;  (2)  if  the  un-ter  bo  in  direct 
communic^itiAn  with  the  kidney  and  o]>en  into  an  abscess  cAvity  or  a  ptis* 
secreting  sinus  pus  will  e^ca^K  as  well  as  tinne;  (3)  if  not  in  conamunica- 
tion  M-iih  the  kidney,  pus  only  will  escape,  unless  urino  is  projocted 
upwArds  alon^  the  tu-etcr  in  contraction  of  the  bladder — a  rare  hut  aclnal 
oecurrence.  If  urine  eocapeft,  it  may  flow  conttnuotuly,  or  ^titlimy  or  iit 
intervals^  as  when  regurgitated  from  the  bladder.  If  ihe  external  oritice 
become  stenosed,  or  heal  over,  or  be  filled  by  granulation*,  urine  and 
pus  are  retained,  an  abscess  h  likely  tn  fonn.  mid  fever  and  rigors  to 
occvir.  Ureteritis  and  pyehinei»hritis  are  prnUihle,  but  not  necessary 
complications. 

The  diagnom  between  a  fistula  communicating  with  the  nreter  and 
one  opening  into  tiie  renal  jjelvis  is  often  quite  iinpoasible.  The 
diagno«is  Wtween  a  tistula  of  the  lower  end  of  the  ureter  opening  into 
the  neck  of  t)ie  utonu  nr  into  the  ragiiia,  and  a  fistula  of  the  blmlder 
opening  into  these  passages,  is  ordinarily  a  simple  matter.  The  bladder 
should  be  emptied  )>y  catheter,  then  the  patient  should  sit  for  un  hour  or 
more  U|K)n  a  conuiiode.  At  the  end  of  the  time,  the  urine  which  lias 
escHiwd  into  the  wimnimle  should  lie  measured,  and  the  catheter  should  lie 
again  p;issed  into  the  bladder,  and  the  urine  withdrawn  through  it  should 
be  measured.  If  the  two  Iota  of  urine  are  about  the  same  in  quantity, 
there  is  the  strongest  proof  that  the  fistuU*  is  ureteral,  and  involves  one 
ureter  only.  Whether  the  fistula  involves  the  bladder  only,  or  lM>th  the 
ureters  and  ]iot  the  bladder,  the  whole  of  the  urine  will,  in  the  ^ittin^ 
posture,  escape  by  the  v.'igina  into  thi.-  commode.  The  urijie  flows  from 
X  ureteral  tistula  in  every  position  the  patient  assumes.  Thio  is  not 
invariably  the  case  with  vosico-uterine  and  vcsictvviiginal  fistuhw.  The 
injection  of  a  coloured  fluiii  into  the  bladder  will  cause  no  escape  at  the 
fistulous  opening  when  the  nreter  is  at  fault,  but  a  free  and  ininiediale 
escape  when  the  bladder  ts  the  seat  of  the  fistida.  This  test,  however,  is 
not  quite  infallible,  as  the  coloured  Hnid  has  been  known  to  e«c«]>e  from 
a  fistula  of  the  ureter  i|Uit*>  nrar  the  bladder.  In  general  terms  it  may 
he  Ht«ted  thus :  if  urine  (lows  steadily  fi-oni  the  vjuriiut  when  the  bhulder 
is  emptied,  if  the  urine  from  the  vagina  ditfors  much  from  thai  isisse<l 
from  the  blwlder.  If  the  amount  flowing  from  the  vagina  equals  that 
passed  or  withdrawn  from  the  bladder,  and  if  a  probe  passed  into  the 
fistula  tyiniiot  be  touched  by  a  sound  passed  per  urcihram  into  the 
bladder,  ihure  is  the  strongest  evidence  that  the  fistula  is  ureteral  and 
not  VL*.sit;il. 

Progrnosis. — There  is  little  tendency  to  .spontaneous  cure,  except  when 
one  side  oulv  of  the  circumference  is  involved.  8ome  of  those  whioh 
follow  operations  on  the  kidney,  [uuvided  the  ureter  below  if>  patent,  as 
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well  as  a  very  few  of  those  which  follow  abscess  or  sloughing  within  the 
pelvis,  and  open  into  the  vagina,  also  heal  spontaneously  after  an 
indefinite  length  of  time.  When  the  fistula  opens  into  the  neck  of  the 
uterus,  the  cervix  uteri  may  be  so  altered  by  inflammation  and 
ulceration  as  to  give  the  impression  of  carcinoma. 

The  general  health  may  keep  quite  good,  unless,  from  septic  con- 
ditions or  from  the  cicatricial  contraction  of  the  tissues  around  the 
fistulous  orifice,  uretero-pyelo-nephritis,  or  pyonephrosis,  or  pyo-ureterosia 
result. 

Treatment  is  either  palliative  or  operative.  The  palliatiTe  treatment 
consists  in  scrupulous  attention  to  the  hygienic  condition  of  the  patient, 
and  to  maintaining  the  aseptic  condition  of  the  parts  about  the  fistulous 
aperture ;  and  also  in  the  employment  of  such  general  and  mechanical 
measures  as  will  diminish  as  much  as  possible  the  mental  and  physical 
annoyance  and  local  irritation  of  the  constant  escape  of  urine.  The 
operative  treatment  is  very  varied,  different  for  different  conditions  and 
cases.  Though  of  the  greatest  importance  for  the  comfort  and  safety 
of  the  patients,  the  reader  must  be  referred  to  special  treatises  on  the 
surgery  of  the  kidney  for  information  with  respect  to  it. 

V.  Calculus  in  the  Ureter. — Calculous  concretions  are  rarely  formed 
in  the  ifreter,  and,  when  originating  therein,  are  composed  of  phosphates 
deiMsited  above  a  stricture,  or  upon  an  ulcerated  surface,  or  formed 
around  a  foreign  body  introduced  into  the  canal.  Boyer  mentions  a  case 
in  which  a  pin  which  had  gained  entrance  into  the  ureter  became 
encrusted  with  salts,  and  gave  rise  to  an  abscess. 

By  calculus  in  the  ureter  is  commonly  meant  that  a  calculus  formed 
in  the  kidney  has  become  impacted  in  the  ureter.  When  a  stone  be- 
comes impacted,  it  may  remain  in  situ  for  an  indefinite  time.  The  points 
at  which  impaction  is  most  likely  to  occur  are :  («)  at  the  renal  pelvic 
orifice ;  (i)  within  the  first  inch  of  the  upper  end ;  (c)  where  the  ureter 
enters  the  wall  of  the  bladder ;  and  (rf)  where  it  crosses  the  brim  of  the 
true  pelvis.  A  calculus  also  becomes  lodged  at  other  points,  and,  in  fact, 
there  is  no  part  of  the  duct  at  which  a  stone  may  not  be  arrested  ;  the 
curved  course,  and  not  the  narrowness  of  the  lumen,  affords  the  explana- 
tion of  impaction  a  little  below  the  pelvic  brim,  where  there  is  a  natural 
fusiform  slight  dilatation  of  the  tube.  Sometimes  the  tube  is  found 
packed  with  separate  calculi  from  end  to  end.  In  one  case  I  removed 
nine  calculi  of  considerable  size  and  faceted  on  their  opposed  surfaces, 
from  the  lower  end  of  the  ureter  of  a  patient  whose  kidney  I 
had  previously  excised  on  account  of  extreme  calculous  pyonephrosis. 
In  rsire  cases  the  ureter  has  been  found  occupied  by  one  continuous 
calculous  mass  which  had  formed  a  complete  cast  of  the  tube. 

The  characters  of  the  calculi  impacted  differ  in  size  and  form,  as  has 
just  l>een  stated.  They  differ,  too,  in  composition,  as  we  should  expect 
they  would  do  from  their  originating  in  the  kidney.  Some  are  composed 
of  luic  acid  and  the  urates,  others  of  calcium  oxalate,  and  others  again  are 
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ktic.  Th<-  rarer  calculi  of  cyBtin  and  xanthine  might  also  bt^cume 
imfvictcd,  eitpccially  cysiin,  which  are  ftometimes  vwy  numerous  in  iho 
bUiiic  in<li\-idtia1  hiuI  of  very  var)*iiig  sizes.  Any  calculus,  once  it  hcconica 
impacted  in  the  duct,  is  liaMe  to  have  a  coating  of  phosphates  forTue<l 
upon  it,  (ir  to  iiicrejuit!  by  thu  tiujH:r]Uk>itioii  of  friisli  saltii  of  the  ^atnc 
kind  as  the  reel  uf  thu  atone.  The  gi-avity  of  the  coii8iH|uoncus  which 
arise  from  iin|wciion  are  by  no  means  proportionate  to  t^e  size  or 
uumber  of  the  cakull  impacted.  A  single  stone  no  larger  tlum  a  pea,  or. 
Mill  less,  u  hctii|>-c(ccd,  and  weighing  no  more  tlian  one  grain  and  a  linlf, 
has  uirt  infre<]Ut'nE-ly  been  the  cnuae  of  death.  UsuHlly  the  size  does  not 
exceed  that  of  a  cheny-stone,  a  horse-bean,  or  a  dattsstone.  In  some 
instances,  instead  of  a  definite  calctdms.  there  had  been  found  a  soft 
mortar-like  calculous  putc.  Phosphatic  and  oxalate  calculi  are  apt  to 
become  impressed  into  the  mucous  membrane  by  tlieir  rough  tuber- 
cnliiUnl  surfjiciis,  and  re«juire  to  lie  dug  out  Wore  thoy  are  fn*i'd  ;  otherfi, 
ROmpoBcd  of  uric  acid,  thoufrh  they  may  be  tightly  compressed  by 
the  ureteral  walls,  are  not  adherent  and  may  be  made  to  glide  upwards 
and  dowiiwHrds  alH)vc  the  point  at  which  they  cannot  pasa.  Some  move 
like  a  li»ll'V:dvc  from  thi3  rcmd  jiulvis  into  the  top  of  the  ureter  and  back 
a^'n  ;  some,  when  imiiacte*!  at  the  lower  end  of  the  diict>  project  par- 
tially tlu-ough  the  ureteral  oritice  into  the  bladder.  Urine  travels  past 
the  imiKicted  adcutiLs  iu  many  cbm.-^,  and  way  make  a  gutttirlika 
-40pfO>Bioii  un  ita  surface.  I«  Dran  ([uotua  n  case  in  which  thci'e  were 
WVtnl  caknii,  weighing  together  three  ounces,  impacted  in  the  middle 
part  uf  a  ureter,  and  yet  urine  found  its  way  along  the  duct  between 
and  \y»&z  the  stones. 

Pathological  Changes.— Abscess  or  diffuse  suppuratwn  of  the  peri- 
uretend  tissue  raivy  rwult  from  perfomtion  of  the  ureter  by  the  stone. 

Above  the  impociion  there  may  lie  sacculation,  thinning,  and  dilaUktlon 
of  the  walls  of  the  ureter ;  intlammation,  oedema,  and  suppunuiou. 
Perforation  of  an  ulcer  or  bursting  of  the  thinned  and  diUte<l  lube  may 
occur.  Below  the  impaction  the  tube  may  be  inflamcil,  thirkenetl, 
sclerosi'cl,  nr  converted  into  a  mere  Bbroua  cord.  Tlie  whnlc  ureter  has 
been  thus  changed  into  a  cui-d  when  a  st<me  has  blocked  its  upper  end. 

The  changes  caused  in  the  kidney  are  those  due  to  obstruction,  and 
have  alreafly  been  dewribed  in  the  various  hvctiotm  on  the  kidney. 
Briefly  they  may  l>e  enumerated  as  jilmpliy,  hydirmephrosis,  pyelitis, 
pyeh>[ie[ihriti(*.  ()olycystic  disciise,  and,  if  su|»puratiou  occur,  suppurative 
pyelotifphritis  or  pvonephrosis. 

Symptoms. — The  general  and  local  s^nnptoms  ore  the  same  as  those 
«f  renal  calculus.  In  thin  persons  the  calculus,  when  arrested  just 
abovf  thtr  brim  of  the  pelvis,  has,  in  some  instanceA,  been  felt  through 
the  alxlominjd  wall.  When  in  the  lower  |)art,  of  the  <Juot,  the  hard  iKxiy 
ha**  been  felt  on  vagina]  or  recul  examination  with  the  finger,  and  when 
projecting  into  the  bhwlder,  by  the  sound. 
■  As  soon  AS  impaction  has  occurreil  there    is  generally  sudden  jialn 

I     followed   by   hiicnuvturia  or  anuria,  imd  the  subsequent  symptoms  will 
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largely  depend  upon  whether  the  obscmction  is  complete  or  incomplete, 
and  whether  the  opposite  kidney  is  healthy,  or  absent  or  destroyed.  If 
the  obstruction  be  incomplete,  or  intermittent  (as  when  a  calculus  at  the 
upper  end  of  the  duct  acts  like  a  ball-valve),  a  hydronephrotic  tumour 
will  probably  follow  in  time.  If  the  obstruction  be  complete,  or  nearly 
30,  and  the  opposite  kidney  be  defective,  anuria,  with  all  its  alarming 
consequences,  will  result.  It  is  in  these  circumstances  that  a 
minute  calculus,  no  larger  than  a  hemp-seed,  becoming  impacted  ami 
imbedded  in  the  mucous  membmne  of  the  ureter,  together  with  the 
oedema  which  it  causes  in  the  tissue  around,  has  led  to  fatal  anuria  and 
uraemia.  Attacks  of  profuse  haematuna  constitute  another  danger  that 
may  arise  from  a  small  calculus.  I  have  recorded  one  such  case  in  a 
young  married  lady  who  nearly  lost  her  life  in  this  manner  before  the 
calculus  was  successfully  removed.  Intermittent  and  copious  discharges 
of  pus,  followed  by  the  disappearance  of  a  swelling  in  the  renal  region, 
have  sometimes  been  the  consequence  of  an  imi)acted  calculus  in  the 
ureter;  and  in  one  case  carcinoma  appeared  in  the  affected,  kidney. 
Prolapse  of  the  ureter  across  the  cavity  of  the  bladder,  and  out  through 
the  urethral  orifice  as  far  as  the  vulva,  was  observed  in  one  case  recorded 
by  Davies-CoUey.  Such  a  condition  should  immediately  suggest  the 
probability  of  an  impacted  ureteral  calculus. 

Diagnosis. — It  is  impossible  in  most  cases  to  diagnose  a  stone  in  the 
nreter  from  a  stone  in  the  renal  pelvis  or  calyx,  except  by  means  of 
the  x-rays.  This  is  easily  understood  when  we  recall  how  often  the  pain 
of  renal  calculus  is  referred,  not  to  the  kidney,  but  to  some  point  along 
the  course  of  the  ureter,  or  to  the  bladder,  ovary,  testis,  or  elsewhere. 
So  also  the  pain  of  a  stone  in  the  ureter  may  be  similarly  transferred, 
and  to  the  kidney  itself  as  well  as  to  the  other  organs  mentioned. 
Unless  a  calculus  in  the  ureter  can  be  felt  through  the  abdominal 
parietes,  the  rectum,  or  vagina,  or  detected  projecting  through  the 
ureteral  orifice  into  the  bladder  by  the  finger  or  sound,  its  precise 
position  cannot  be  ascertained  except  by  the  x-rays,  or  an  exploratory 
operation. 

From  ri/stUis  it  ivould  be  readily  distinguished  if  more  attention  was 
paid  to  the  character  of  the  urine,  and  the  deplorable  error  of  treating 
renal  and  ureteral  calculus  for  cystitis  would  then  not  Ije  so  frequently 
made.  In  calculus  the  urine  is  more  or  less  acid,  even  though  it  contains 
blood  and  pus  ;  in  cystitis  the  urine  is  alkaline,  and  deposits  a  quantity 
of  stringy  otlensive  mucus,  and  has,  especially  after  standing,  a  strong 
ammoniacal  odour.  A  calculus  which  projects  at  the  uretero- vesical 
orifice  may,  of  course,  give  rise  to  cystitis.  From  ureteritis  calculus  may^ 
he  distinguished  by  tiie  sudden  onset  of  the  symptoms,  and  the  absence 
of  other  causes  of  iiiflaramation.  In  both  conditions  there  may  be 
marked  tenderness  over  the  ureter  at  the  brim  of  the  pelns.  Ureteritis 
is  often  set  up  by  the  impaction  of  a  calculus  in  it.  A  nodular  enlarge- 
ment of  the  ureter  with  thickening  of  the  peri-ureteral  tissue,  if  ffit 
through  the  parietes  of  a  thin  person,  might  suggest  a  calculus   in  the 
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ur*'tcr.  In  tuberculous  disease  of  the  ureter,  tubercle  bncilU  are  likely  to 
1)0  found  in  the  urm& 

From  a  prolapi^  and  infiamed  and  adherent  otury  a  calculus  iropactcH  in 
the  ureter  may  be  ditficuli  to  diagnose.  There  are  at  Iea«t  two  instances 
oil  record  in  which  the  tnistake  was  m^ide,  and  an  operation  was  under- 
taken  on  the  dingnosis  that  the  symptoma  were  duo  to  an  inHnmcd  and 
jtn>):i|UHHl  ottiry.  Between  an  rarf/Atrd  rrsiml  atlrulm  and  a  calculus 
impacted  in  the  vesical  |>ortion  of  the  ureter  no  differential  diagnusis  can 
Iw  made  clinically.  There  are,  however,  certain  differences  which  may 
tie  dtitectc^l  nn  digiuil  exploration  of  the  bladder,  but  these  are  only 
likely  to  be  sought  for  by  the  surgeon.  A  reference  to  works  on  the 
surgical  affections  of  the  kidnoy  is  rocommcnrlod. 

Progrnosls. — ^s  ttgards  life,  this  depends  on  the  condition  of  the 
opposite  kidney,  and  on  the  secondary  effects  which  the  olwinicted  ureter 
roay  have  on  the  kidney  of  its  own  side.  When  the  kidney  of  the 
opjHisite  side  is  normal  and  the  kidney  of  the  affected  side  merely 
atrophies,  all  will  go  well.  If  the  opposite  kidney  is  defecti^-e,  and  that 
of  the  recently  involved  aide  either  atrophies  or  suppurates,  death  will 
result. 

As  tvf/unls  the  kvlnrff  the  prognosis  is  »'ery  unfavourable  if  the  inipao- 
tion  ami  obittruction  continue,  for  then  the  kidney  must  either  atrophy, 
become  distended,  or  suppurate. 

Treatment — No  medicinal  treatment  is  of  any  use;  nothing  in  the 
way  of  drugs,  baths,  massage,  or  diluent*  affords  any  hope  of  SRving  life 
if  the  only  swund  kidney  is  nlTected  by  tlie  im|iarti(ni,  or  of  preserving 
the  integrity  of  th»  kidney  involved,  when  a  stone  is  impact^  in,  and 
not  simply  passing  down,  the  ureter.  Surgical  assistance  should  be 
obtained  at  an  early  stage.  If  this  is  done,  there  is  an  excellent  prospect 
<if  saving  br>th  the  kidney  and  the  life  of  the  patient  by  means  of  one  of 
the  several  methods  tif  oxtniperitoneal  ureterotomy.  What  the  jirecise 
method  of  operation  to  l>e  selected  will  be,  depends  on  the  section  of  the 
luvter  in  which  the  impacted  stone  is. 

Foreign  bodies  derived  from  the  renal  pelvis,  such  as  sabulotu 
matter,  hydatids,  little  masses  of  pus  or  mucopus,  or  tuberculous  caseous 
material,  sometimes  become  impacted  in  the  ureter,  and  give  rise  to  the 
Hime  effects  upon  the  kidney  a^  any  other  kind  of  ureteral  obstruction. 
Blofid-clot  derived  from  the  kidney  or  from  an  injured  ureter  sometimes 
permanently  blocks  the  tube.  The  changes  which  take  place  in  blood-clot 
in  a  tuTPter  are  the  same  as  those  which  occur  in  a  thrombosed  veiu  ;  it  may 
become  |>artially  or  entirely  absorbed,  or  organised  into  a  fibrous  cord, 
or  may  5'.ippurat«  or  decompose.  If  haemorrhage  continues  after  the 
clot  is  arrested  in  the  ureter,  haematonephrosis  follows,     (See  p.  683.) 

■  VI.  Nkw  Growths  of   the  Urkter.  —  Primary  tumours  of  the 

I       ureter  are  extremely  rare,  and  do  not  occur  more  than  half  as  frequently 
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aa  primary  tumours  of  the  renal  pelvis.     Cystic  and  solid,  innocent  and 
malignant  new  growths  originating  in  the  ureter  are  recorded. 

Cysts. — The  cysts  are  for  the  most  part  parasitic  and  duo  to  psoro- 
spermosis. They  are  thickly  studded  on  the  mucous  membrane,  and  gener- 
ally extend  into  the  renal  pelvis  and  sometimes  into  the  bladder.  They 
are  yellowish  or  greenish  brown,  or  greyish-white  in  colour,  of  the  size  of 
a  millet-  or  hemp-seed,  and  contain  colloid  material  in  which  the  coccidia 
are  found.  {Vkle  "Ureteritis  Cystica,"  Vol.  II.  Part  II.  p.  827.)  Some 
cyat3  are  doubtless  of  glandular  origin,  being  enlarged  raucous  cysts. 

The  symptoms  recorded  in  one  case  were  pain,  frequent  and  painful 
micturition,  and  severe  haematuria ;  death  occurred  on  the  seventeenth 
day  after  the  onset  of  the  illness.  Hydronephrosis,  chronic  interstitial 
nephritis,  and  ureteritis  have  been  produced  in  other  cases. 

Papilloma  originating  in  the  ureter  may  be  limited  to  the  tube,  or 
spread  upwards  into  the  renal  pelvis  if  in  the  upper  end,  or  downwartU 
and  project  into  the  bladder  when  in  the  lower  end.  The  growth  is  in 
some  cases  diffused  throughout  the  tube ;  in  others  both  extremities,  hut 
not  the  intervening  pirt,  are  affected.  Though  most  of  the  recordnl 
papillary  tumours  were  at  the  outset  simple,  several  have  been  knon*n  to 
become  malignant,  or  to  recur  as  malignant  new  growths  after  removal. 

Sarcoma. — Round-celled  and  myxo-sarcoma  have  been  found  in  the 
ureter,  extending  over  a  great  part  or  the  whole  of  the  tube,  but  the 
situation  of  origin  appears  to  have  been  doubtful.  In  one  the  renal 
pelvis  was  invaded ;  in  another  the  whole  ureter  was  probably  invaded 
from  without,  and  a  polypoid  excrescence  projected  through  the  ureteral 
orifice  into  the  bladder. 

Carcinoma,  especially  of  the  villous  epitheliomatous  type,  is  the  form 
most  frequently  found  in  the  ureter. 

The  mucous  membrane  of  the  ureter  sometimes  undei^oes  a  modifica- 
tion, indeed  such  a  marked  change  as  to  cause  it  to  acquire  characters 
closely  allied  to  those  of  the  skin — so  far,  at  least,  as  the  cutis  vera  and 
epidermis  are  concerned,  but,  of  course,  without  the  formation  of  any 
true  cutaneous  appendages.  This  conversion  under  prolonged  irritation 
explains  the  occurrence  of  squamous-celled  carcinoma  which  has  been 
observed  in  the  ureter  as  well  as  in  the  renal  pelvis.  Carcinoma  of  the 
ureter  is  highly  malignant.  The  lymphatic  glands,  pleurae,  lungs,  pen- 
toncum,  and  liver,  as  well  as  the  kidneys  and  bladder,  are  very  prone  to 
be  the  seats  of  metastases. 

Etiology. — Primary-  new  growths  of  the  ureter  occur  in  middle  and 
late  life,  and  in  both  sexes,  but  in  men  more  often  than  in  women. 
In  several  cases  urinary  calculi  have  been  present,  and  embedded  in  or 
surrounded  by  the  new  growth.  In  one  case  carcinoma  commenced  in  a 
congenital  abnormality  of  the  ureter — namely,  a  diverticulum  of  its 
lower  end.  In  one  case  primary  cancer  of  the  ureter  ivas  mistaken  for 
an  osteusarcoma  springing  from  the  ilium. 

Symptoms. — Haemorrhage,  tumour,  and  pain  are  the  three  leading 
symptoms   of   all    these   ureteral    new    growths.       Haematuria    is    most 
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frequently  the  carlieat  symptom ;  but  wlieu  it  is  not,  it  is  rarely  absent 
thnmghont  the  whole  course  of  the  case.  It  nmy  bo  intermittent.  Tlie 
enrii(«t  fiymptiini,  wlien  not  Iiaematnria,  is  tumour.  In  compnrison  wjtli 
the  mimb«r  of  caeos,  it  is  more  frei}uont1y  present  ak  a  result  of  urotei:il 
than  of  renal  ncopUsma.  In  sntnc  cases  the  tnmour  is  caused  by  the 
areteral  growth  itself,  wvS.  it  then  occupies  the  umbilicnt  and  lumbftr 
regions.  When  it  is  renal  iu  origin,  it  will  gerienilly  be  hydro  nephrotic 
in  character.  Pain  mity  lie  alight,  or  even  Absent,  throughout  \  but  it  is, 
00  the  other  hjind,  often  an  fiu-ly  and  even  the  earliest  indication. 
Severe  pHitiH  in  the  loin  .-ind  thigh  have  l>een  fell  at  the  cutset.  Tliey 
may  be  reciurcnt  nnd  the  ctTui-t  of  hlootl-clola  ^tossing  nlong  or  becoming 
impacted  in  the  ureter.  Haoniatouephi-osis  and  lu-etcrosis  may  occur  if 
the  ureter  i&  blocked  and   the  hacmorrbAge  continues.     Puin,  however, 

^has  boon  absent,  even  when  enormous  elongated  blood-dotfi  have  tilled 
id  traversed  tho  urct«r.      Thf  vnnf  may  l>o  michanged  except  for  the 

Ppresence  of  blood,  but  careful  and  repented  examinations  rany  leail  to  the 

fdetection  of  fragments  of  the  growth,  or  of  numerous  epithelial  cells  which 
nm'  indicate  the  nature,  though  not  the  precise  seat,  of  the  disease.  A 
papillary  process,  or  a  polypoid  offset  of  a  malignant  new  growth,  may 
be  seen  with  the  cystoscope  projecting  into  the  bladder  through  the 
ureteral  orifici". 

Progrnosis  and  the  pathological  changes  may  be  considered  together, 
beciiusu  the  former  depanda  ujwn  the  latter.  The  propagation  hy  con- 
tinuity fl.nd  by  diiTiLsion  of  the  simple  papillomEts,  and  their  tendency  to 
become  miiligirant,  make  the  prognosis  in  their  owe  unfavoundile.  The 
ditTusion  nud  uxteiision  along  the  duct  it«elf  aiul  the  goneraliautlou  of  the 
mottistaBOs  in  malignant  disoaso  are  tho  sources  of  diuigcr  in  sarcomatous 
and  carcinomatoiia  new  growths.     The  secondary  lesions  of  the  kidney 

kfroin  nephrect4ij!>is  and  suppurution  are  d.nngers  common  to  l>uch  the 
rimplu  mid  tho  malignant  tunioui-Si. 

Treatment.  —  Th«  only    treatment  offenng  a  possibility  of  cure, 

[vhether  in  the  non-malignant  or  the  malignant  new  growths,  is  excision 
of  the  portion  of  the  ureter  containing  them.  The  reader  is  referred  to 
works  on  the  surgery  of  the  kidney  for  iho  description  of  the  details  of 
the  operative  treatment. 

Hen'RT  MoRKts. 
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416-419  ;  duration,  415  ;  eUology,  396  ; 
gastro-intestinal  symptoms  in,  413,  421  ; 
hbtory,  395 ;  hypernephroma  and,  431- 

432  ;  malignant  disease  and,  400  ;  morbid 
anatomy,  397  -  403  ;  nervous  hypothesis 
of,  405  ;  neurine  poisoning  in,  409  ;  onset, 
410  ;  pathologj',  405-410  ;  physiolc^  of 
the  {^uprarenals  and,  403-405  ;  pigmenta- 
tion in,  402-403,  410-412,  416-418  ;  pro- 
gnosis, 416 ;  pyrocateehin  poisoning  in, 
410  ;  sex  and,  396  ;  suprarenal  inadequacy 
and,  406-410  ;  sympathetic  ganglia  in, 
401  :  symptomx,  410-415  ;  termination, 
415;  toxaemia  in,  402,  403,  408-410; 
treatment,  419-422  ;  tuberculosis  in,  396- 
399  ;  unity  of,  398  ;  urine  in,  409,  414  ; 
vascular  system  in,  413  ;  vomiting  in, 
413,  421 

Addisouisni,  417-423 

Adenie,  Adenoid  disease,  ste  Lympbadenoma, 

459-481 
Adenoma,  multiple,  of  the  liver,  220 ;  and 

pyletbrombosis,  142  ;  in  occlusion  of  the 

hepatic  veins,  151 
Adenoma,  pancreatic,  297,  305  ;  renal,  705, 

707,  711,  aiid  suprarenal    "rests,"   428, 

433  ;  suprarenal.  427-429 
AdijX'sis  diAoi-OM,  508-510 

Adrenals,    diseases   of,    396  ■  434,   »«    also 

Suprarenal 
Adrenalin,  405,  419  :  bad  effects  of,  420  ; 

connexion   with   Addison's   disease,  409  ; 

effect    on    the    blood  -  pressure,    418;    in 
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AililisoniRni,  4'23  ;  in  Addison's  ilifiease, 
419  ;  La  tlie  blood  of  patients  witli  renal 
diseaitt:,  424 

A<1  renin,  419 

Aguish  attacks  and  urinary  fever,  671,  673, 
674 

Air,  perinuphric  extravasation  of,  653 

Akathectio  jaundice,  90 

Albinism  and  Addison's  disease,  411 

Albumin  and  bilirubin  calculus,  61 

Album  in -quotient,  the,  in  n;nal  disease,  557 

Albuminuria,  553-557  ;  cyclic,  dietetic,  in- 
termittent, ortliostatic,  physiol(^cal,  or 
postural,  553-554,  58S,  619,  629  ;  deflui- 
tion  of,  685-58I*  ;  febrile  or  toiic,  555- 
556,  603  ;  nuTcurial.  693  ;  pftthological, 
555-557  ;  tests  for,  55S-561 

Albumosuria,  ■'>'i6,  557-55S,  561  ;  in  granular 
kidney,  630  ;  in  myxoedema,  354  ;  urinar>' 
fennents  and,  558 

Alcohol  in  acute  nephritis,  606 ;  in  chronic 
nephritis,  623 

Alcoholism,  and  acute  yellow  atrophy  of  the 
liver,  117  ;  and  chronic  pancreatitis,  287  ; 
and  congestion  of  the  liver,  157,  159  ; 
and  hypertrophic  biliary  cirrhosis  of  the 
liver,  187  ;  and  nephritis,  592-593  ;  and 
pancreatic  haemorrhage,  272 ;  and  portal 
cirrhosis  of  the  liver,  170 

Alkalinity  of  the  cells  and  autolysis,  28,  60  ; 
of  the  urine,  536 

Alkaloids,  action  of  tlie  liver  on,  36-39 

Alkaptonuria,  543-544 

Amaurosis,  in  acute  uephritin,  600;  in 
chronic  nephritis,  616  ;  in  uraemia,  574 

Ambulatory  liver,  11-19 

Anienorrhoea,  iu  cretinism,  339  ;  in  exoph- 
thalmic goitre,  ,373  ;  iu  myxoedema,  354 

Annuo-acids,  metalwlism  of,  in  acute  yellow 
atrophy  of  the  liver,  127 

Aninionia,  iirinary,  and  feeding  with  acids, 
536  ;  and  liver  disease,  32-35,  40,  89  ;  in 
acute  yellow  atrophy  of  the  liver,  126  ; 
in  phosphorus  poisoning,  133 

Ammoniaemia,  40  ;  in  uraemia.  579 

Amniotic  flnid,  character  of,  526 

Anaemia  in  renal  disea^,  5S4,  613 

Anaemia  Ij/inpkalica,  sec  Lymphodenoma, 
459-481  ' 

Anaesthetics,  and  the  status  lympbaticus, 
i^5  ;  vomiting  after,  cluu  to  toxaemia,  51 

Anasarca,  .iw  Oedema,  510-528 

Aneurysm,  hepatic,  153  - 155  ;  miliary,  in 
renal  disease,  581;  renal,  650-652,  is 
often  non-pulsatile,  651 

Aujrioeholitis,  a«  Cholangitiis  223-241 

Angioma,  i^avemnus,  of  the  liver,  221  ;  renal, 
705,  "11  ;  splenic,  457 

Antithyroid  serum,  382 

Anuria,  aud  latent  uraemia,  575  ;  and 
uraemia,  578  ;  calculous,  534,  548,  575, 
702-705  ;  in  urinary  fever.  672,  675  ;  non- 
obstructive, 533-534  ;    obstructive,    534  ; 


operative,   632,   534 ;    reflex.   570,   702 ; 
toxic,  570  ;  uraemia  in,  703-704 

Appendicitis,  association  with  neptiroptwis 
639  ;  causing  pylephlebitis,  143, 145, 147  ; 
diagnosis  from  ocnte  phlegmonous  choir- 
cystitis,  240 ;  from  cholecystitii.  2f>i* ; 
fronj  perinephritis,  657 

Argyria  and  Addison's  disease,  417^13 

Arsenical  pigmentation  and  Addison's  dis- 
ease, 418 

Arsenical  poisoning  and  herpes  576 

Arseniuretted  hydrogen,  elTect  on  the  <mv- 
tiou  of  bile,  52,  78  ;  haemoglobin  una  du- 
to,  541 

Arteriosclerosis,  and  granular  kidney,  623 
625  ;  and  renal  disease,  580-583.  6t:0 : 
and  suprarenal  adenoma,  427 

Artery,  renal,  aneurysm  of  the,  650-652. 
causing  ureteral  obstruction,  729  ;  hepatic, 
aneurysm  of  the,  153-155 

Ascites,  constitution  of^  521-523  ;  in  acute 
nephritis,  601  ;  in  Iriliar)-  cirrhosi*  of  the 
liver,  188,  191,  197  ;  in  carcinoma  of  tlir 
pancreas,  304  ;  iu  lyniphndenoma,  466  :  in 
occlusion  of  the  hepatic  veins  150  :  in 
}kancreatic  cyst,  312  ;  in  passive  congt->ti<''ii 
of  the  liver,  162  ;  in  perihepatitU,  due 
to  associated  peritonitis,  166  ;  in  port:il 
cirrhosis  of  the  liver,  178,  183,  521,  5i6 ; 
in  primary  carcinoma  of  the  liver,  217 : 
in  pyle thrombosis,  144  ;  in  secondary 
carcinoma  of  the  liver,  210,  213:  in 
suppurative  pylephlebitis,  148  ;  in  syphilid 
of  the  liver,  201,  203 

Ascites,  chylous,  622 ;  fatty,  in  chr^ntc 
pancreatitis,  292  ;  haemorrhagic,  in  imrla! 
cirrhosis  of  the  liver,  178  :  modes  of  pr-i- 
ductiou  of,  515,  516  ;  mucoi'l.  522 

Assimilation  limit  of  the  liver  for  sugar,  2>  ; 
in  diseases  of  the  thjToid  gland,  331  :  iti 
exophthalmic  goitre,  373 

Asthma  simulated  by  uraemia,  572-570,  iHi 

Athyroideo,  372 

Atrophy,  of  adrenals,  423  ;  of  kiilnev  in 
nephrectosis,  676  ;  of  livet,  acute  yelli-w, 
115-129 

Atropine,  action  of  the  liver  on,  39  ;  in 
uriuarj-  fever,  675 

Autohoemolysis  in  paroxysmal  liaemogii- 
binurift,  641 

Autolysis  in  the  liver,  20.  23,  28,  .ii>  ■.  in 
acute  yellow  atrophy  of  the  liver,  I'JO; 
treatment,  128  ;  in  hypemephroDiii<'.  i'^<'> ; 
in  pancreatitis,  277  ;  in  phosphorus 
poisoning,  131 

Bacilturia,  536,  676 

BacUtus  aervgena  captulaiiis  and  fosniitu 
liver,  222  ;  H.  eUi  and  foaming  liver,  'J2i  : 
and  phlegmonous  cholecj-stitis,  231  ; 
and  haemorrhage  into  the  pancreas.  272  ; 
and  auppurntive  pylephlebitis.  147  ;  r»nd 
pancreatic  calculus,  314  ;  and  paacreattti-^. 
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'J(9,  287  ;  and  urinary  fever,  671  ;  proteut 
Jtuoreseens  and  Weil's  disease,  110  ;  pj/o- 
cyanewa  and  portal  cirrhosis  of  tbe  liver, 
171  ;  tuberculosis  and  polyoTTomenitis, 
165  ;  and  renal  tiibercnlosis,  668  ;  tj/phoms 
and  pancreatitis,  287  ;  occurrence  in  tbe 
gall-bladder.  231,  254 
Bacterial  infection,  and  acute  pancreatitis, 
279 ;  and  acute  yellow  atrophy  of  the 
liver,  121  ;  and  cholelithiasis,  254 ;  and 
chronic  pancreatitis,  287;  and  congestion  of 
the  tiver,  157  ;  and  gangrene  of  the  gall- 
bladder, 241  ;  and  haemorrhage  into  the 
pancreas,  272 ;  an<l  hypertrophic  biliary 
cirrhosis  of  the  liver,  187  ;  and  lymph- 
atlenonia,  467  ;  and  nephritis,  591,  592, 
594-595  ;  and  oljstructive  biliary  cirrhosis 
of  the  liver,  195  ;  and  perihepatitb,  164- 
165  ;  and  portal  cirrhosis  of  the  liver,  171 ; 
and  pyelitis  or  pyelonephritis,  661 ;  and 
renal  tuberculosis,  668  ;  and  urinary  fever, 
671 ;  and  Weil's  disease,  110-112  ;  efifect 
of,  on  the  spleen,  436 
"  Ballottement,"  renal,  648,  687 
Banting  treatment  for  obesity,  501-502 
Bard-Pic  syndrome,  the,  293,  304 
Basedon-'s  disease,  see  Exophthalmic  Goitre, 

859-389 
Bence  Jones'  protein  in  the  urine,  557 
Benda's  reaction  for  fat-necrosis,  300 
Bite   acids,    absent    from    urine    in    ictems 
neonatorum,  101  ;  and  functional  activity 
of  the  liver,  30  ;    antiseptic  power,  64 ; 
OS  irritants  to  the  pancreas,  271  ;  disturb- 
ances in  excretion  of,  61-62  ;  in  toxaemic 
jaundice,  69,  75  ;  icat*  for,  in  the  nrine, 
642-543 
Bile-ducts,  the,  calculus  formed  in,  60-61  ; 
catarrh  of,  223-228 ;    catarrh  of,    caused 
by  toluylenediaraine,  42  ;    congenital  ob- 
literation of  the,  103-108.   inflammatory 
nature  of,  105,  biliary  cirrhosis  and,  194, 
portal  cirrhosis  and,  172  ;  cysts  of,  248  ; 
dilated  in  biliary  cirrhosis,  195. 213.  in  car- 
cinoma of  the  pnucreai,  306  ;  diseases  of, 
223-251  ;  in  phosphorus  poisoning,  134  ; 
origin  of,  9  ;  relation  of  the  common  duet 
to  the  head  nf  the  pancreas,  224,  304  ; 
spasm  of,  and  sudden  jaundice,  95 ;  tumours 
of,  248-251 
Bile-ducts,  pseudo,  in  acute  yellow  atrophy 
of  the    liver,    120  ;    in    biliary    cirrhosis, 
189,  195 
Bile  pigments,  and  functional  activity  of  the 
liver,  30  ;  are  formed  in  the  liver,  57,  76, 
from  haemoglobin,  75  ;  changed  hi  fever, 
51,  57-61  ;    ill   arsine   poisoning.    52  ;    in 
phosphorus  poisoning,    89 ;    in   toxo^mic 
jaimdice,    69 ;    relation    to    urinary    pig- 
ments, 58,  643 ;    tests  for,  in  the  urine, 
542 
Bile  salts,  s«  Bile  acids 
Bile  sand.  44,  60,  6S  ;  treatment,  51 


Bile,  the,  alleged  antiseptic  activities.  64  : 
and  haemorrhage  into  the  pancreas,  271  : 
antitoxic  power,  65  ;  circnlation  of.  92  ; 
disorders  of  the  secretion  of,  60-63  ;  ex- 
cretion of  drugs  and  poisons  in,  41 :  tiow 
lessened  in  fever.  61  ;  haemoglobin  in,  56  ; 
is  secreted  at  low  pressure,  21  ;  viscidity 
of,  42,  51,  78-81.  84,  in  biliary  cirrhosb, 
190,  in  toluylenediamine  poisoning,  78 

Biliary  fistula  and  malnutrition,  65 

"Biliousness,"  21,  25.  64;  and  congestion 
of  the  liver,  157  ;  is  due  to  biliary  ob- 
struction, 43,  53-54 

Bilirubin,  56, 121  ;  calculus  of,  59,  61,  252  ; 
transformation  into  urobilin,  86 

Bilirubin -calcium,  H,  60 

Biliverdin  calculus,  60 

Bladder,  the,  haemorrhage  from,  641 ;  sec 
Cystitis 

Blood,  coagulability  of  the,  in  angioneu roses, 
517  ;  in  physiological  albuminuria,  654 

Blood,  the,  amount  of  sugar  and  urea  in, 
666 ;  connexion  with  the  thyroid  gland, 
327  ;  extravasation  of,  round  the  kidney, 
653  ;  in  acute  yellow  atrophy  of  the  liver, 
126  :  in  Addison's  disease,  413  ;  in  biliary 
cirrhosis  of  the  liTer,  191-192  ;  in  cirrhosis 
of  tbe  liver,  145,  178  ;  in  cretinism,  339  ; 
in  exophthalmic  goitre,  371 ;  in  lymph- 
adenoma,  471-472  ;  in  myxoedema,  354; 
in  phosphorus  poisoning,  131  ;  in  portal 
cirrhosis  of  the  liver,  178 

Blood  tliseases,  and  functional  hepatic  dis- 
orders, 25  ;  as  cause  of  jaundice.  76 

Blood -pressure,  and  albuminuria,  564  ;  and 
headache,  602  ;  and  the  secretiou  of  bile, 
94  ;  and  the  secretion  of  urine,  532,  654. 
564 ;  and  uraemia,  676 ;  in  granular 
kidney,  626,  631 

Bone,  metastatic  tumours  in.  712 

Bone-marrow,  the,  in  Ijrmphadenoma,  465  ; 
in  the  status  lyraphaticus,  483 

Bouchard's  treatment  for  obesity,  502 

Brain,  the,  haemorrhage  into,  in  renal  dis- 
ease, 581  ;  in  Addison's  disease,  401  ; 
oedema  of,  in  acute  nephritis.  601 

Bright's  disease,  use  of  the  term,  587,  609 

Brissaud'fl  type  of  infantilism,  488 

Bronchitis  cholesterin  formation  in,  62 

Brjson's  symptom,  372 

Budd's  cirrhosis  of  the  liver,  193 

Buhl'ii  disease.  99 

Cachexia  pachydennica,  see  Cretinism.  334- 

344.  and  Myxoedema,  345 
Cachexin    stniviipriia    re/   thyreojtrirn.    si-e 

Myxoedema,  345<358 
Caffeine,   diuretic  action  of.    532,   569  ;    iu 

nctite  nephritis,  607-608 
C.-»lcnlus,     biliary,    59-63,     251-266.    «,?. 

Gall- stones 
Calrnlns.  fusible.  696 
Calculus,   pancreatic.   314-315 ;   and   .icute 
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pancreatitis,  2S0  ;  ami  carciDonia  of  tfae 
pancreas,  304  ;  and  cysti  of  tlie  pancreas, 
309 

Calculus,  renal,  695  -  705  ;  and  perinephric 
abscess.  656  ;  and  pyonephrosis,  680  ;  and 
renal  abscess,  666  ;  ami  reual  tuberculosis, 
689  ;  anuria  in,  700,  702-705  ;  bilateral, 
696  ;  colic  io,  697,  701,  708  ;  colloid  in. 
695  ;  complications,  699  ;  composition  of, 
696;cy»tinuric550;  diagnosis,  699:  hydro- 
nephrosis in,  697  ;  in  infants,  700  ;  locality 
and,  698 :  pain  in,  697-699  ;  palpable, 
698  :  pathology.  696  ;  phosphatic,  552  ; 
sciatica  in,  698  ;  size  of,  696  ;  symptoms, 
697-699;  treatmeat,  700;  urates  and, 
548 ;  ureter  in,  697)  699 ;  uric  acid  in, 
696,  698,  in  infants,  700  ;  urine  in,  697- 
699,  703  ;  x-rays  in,  700,  704 

Calculus,  ureteral,  738-741  ;  composition  of, 
738  ;  tlittgnosis,  740  ;  renal  changes  in,  739 

Caiimiidge's  reaction,  250,  284-286  ;  abseut 
in  carcinoma  of  the  pancreas,  307  ;  may 
be  present  in  pancreatic  calculus,  315,  iu 
pancreatic  cysts,  312 

Canthnrides,  and  nephritia,  591,  593 ;  ami 
renal  absces:<,  666 

Caput  Medttsof-  in  cirrhosis  of  the  liver,  174 

Carbamate  poisoning,  chief  symptoms  of,  40 

Carbolic  acid  poisoning,  urine  in.  541,  543 

Carcinoma,  of  the  bile-cluct«,  249-251 ;  of  the 
gall-bladder,  246-248  ;  of  the  islands  of 
Langerhans,  297  ;  of  the  kidney,  708-711, 
and  renal  tuberculosis,  687  ;  of  the  liver, 
primary.  215-219,  secondary.  204-215  ; 
of  the  pancreas,  288,  304-308  ;  of  Wir- 
Bung's  duct.  305 

Carlsbati  water  in  cholecystitis,  225-227 

Casts,  renal,  in  chronic  nephritis,  619  ;  in 
granular  kidney,  629 

Catalepsy  in  uraemia,  573 

Catheterisation.  anuria  due  to,  534  ;  in  sup- 
purative nephritis,  664  ;  urinary  fever  due 
to.  G70-671 

Cerebral  haemorrhage  in  renal  di.iease,  581 

Cerebrospinal  6uid  and  cytodiagnosis,  526  ; 
and  oedema,  518 

Charcot's  intermittent  hepatic  fever,  232, 
257 

Chevue-Stokes  breathing  in  uraemia,  572, 
574,  616,  617 

Children,  jaundice  in  newly-bom,  98-109, 
due  to  congenital  obliteration  of  the  bile- 
ducts,  103-108  ;  ictenis  neonatorum,  99- 
101  ;  infective.  101-103 

Chloral  in  granular  kidney,  632 

Chlorides,  retention  nf,  and  oedema,  525  ; 
in  pneumonia,  552 

Chlorofonn  poisoning,  and  acute  yellow 
iitrnjihy  of  the  liver,  117 ;  disorderetl 
functions  of  the  liver  in,  50  ;  icterus  gravis 
and,  70  ;  delayed,  136-141  ;  diaceturia  in, 
135,  139;  dietetic  treatment  of,  139: 
morbid  anatomy,  136  ;  pathogenesis,  137  ; 


symptoms,   136,    139 ;    treatment,   139 ; 
vomiting  severe  in,  139 

Cholaemia,  and  hepatic  aatolysis,  24  ;  simpltr 
family,  87 

Cholagogue  drugs,  52  ;  their  value  ezplaioed. 
65  ;  use  in  cholelithiasis,  260-262 

Cholangitis,  223-241  ;  acute,  223-225 :  as- 
cending and  descending,  81  ;  bacteriology. 
231, 234  ;  cholelithiasis  and,  232  ;  chronic 
225-228  ;  complications,  232  ;  iu  biliary 
cirrhosis  of  the  liver,  190  ;  infective,  232 ; 
jaundice  in,  234  ;  membranous,  239  ;  ob- 
literative,  228 ;  relation  to  catarriud 
jaundice.  223-224  ;  snppuraUve,  230-235  ; 
syphilitic,  2U0  ;  tuberculous,  198 

Cholecystectomy,  241 ;  for  carcinoma,  246, 
248  ;  in  cholelithiasis,  265 

Cholecystenterostomy,  for  carcinoma  of 
the  pancrean,  308 ;  for  chronic  catarrhal 
jaundice,  224  ;  for  chronic  pancreatitis, 
295  ;  in  cholelithiasis  260.  264-265 

Cholecystitis,  acute,  223-225;  acnte  phleg- 
monous, 239-241  ;  cholelithiasis  and,  -233. 
236  :  chronic,  225-228  ;  diagoosU  from 
cholelithiasis,  227  ;  gangrenous,  239-241 ; 
jaundice  in,  223-228  ;  membranoas,  229  ; 
obliterative.  228  ;  perforating,  237  ;  phleg- 
monous, 230  ;  suppurative.  230  -  233  : 
treatment,  225,  227,  283 ;  ulcerative, 
236 

Cholecystostomy  for  chronic  pancreatitis.  '295 

Cholecystotomy,  for  chronic  catarrhal  jaun- 
dice, 224  ;  in  cholelithiasis,  260.  264 

Choledoch ostomy,  250 

Choledochotomy,  for  calculus.  233,  264  :  in 
suppurative  cholangitis,  235 

Cholelithiasis,  59-63,  251-266;  «e«  Gall- 
stones 

Cholelithotrity  in  cholelithiasis,  264 

Cfaolesterin,  in  ascitic  fluid,  522  ;  in  biliary 
cirrhosLs  of  the  liver,  190  ;  in  bilirubin 
calculus,  60  ;  in  gall-stone  formation,  61- 
63,  252,  254  ;  increased  formation  of.  in 
biliary  catarrh,  62,  252  ;  solubility  iu  bile- 
salts,  61,  iu  various  media,  261-262 

Cholurio,  542 

Chondrolipoma  of  the  kidney,  721 

Chromafhu  or  chromophil  cells  of  the  supra- 
renals,  404-405  ;  importance  of  in  Addi- 
son's disease,  410 

Chyle,  composition  of,  519 

Chyluria,  562 

Cirrhosis,  mc  tJie  variou.i  organs 

Climate,  and  congestion  of  the  liver,  157  ; 
suitable  for  granular  kidney,  632 

Coccidia,  and  suprarenal  diseaiie,  427  ;  in 
the  ureter,  742 

Coccygeal  gland,  the.  405 

Cold  and  nephritis,  590  ;  and  pleurisy,  590 

Colic,  biliary,  255  ;  diagDosis  from  renal, 
699  ;  due  to  mucus,  227 

Colic,  in  hepatoptosis,  17  ;  in  uephroptoeiv, 
638 
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Cnlic.  |»uii.Trivtir.  315 ;  r?nnl,  607,  699,  701, 

70d,  (lia^io«ii<>  fiYKn  iutMtinal,  7Sft 
Ctflitb,  ukcntive.  in  clicumu  nepliritLi,  614 
CoHiiiil,  thyroiil,  d:i&-3'26,  in  vxn|ilit)inliiik 

ma.  ^Iwtii:^  M6  ;  unt^niic,  574 
^ Comcato'.i  iliwine  ^pnlj-otToinrnltit).  UK 

ComlTictivity,  rWirioxl,  of  )-)■<)  tiTiiii^,  .195 

CoMUfatiim  iu  pmucpliric  «boceu.  Qhi 

OopMlw  KoA  nepbritiA,  tISl 

Copper  nIphAU  maA  potuh  twt  tbr  &Ib»- 
uitnTirra,  5tfO 

Canv\t^  mill  livitttflpUMb,  II,  IS,  18  ;  «id 
bepatc  <:yf1^  221 ;  niiil  uepfaroptofia,  037  : 
and  VmAvW  loU-.  12 

Cough  iu  li«pati>ptr>sis,  17 

Covrraiiiw'i  Uw.  214.  293 

Cn-atlne  iu  tbe  unnv,  &4!i 

Crvatlnitir  in  Uu)  iinnf.  54S 

Cr^niHn.334-844:tiK«Aii>1,iB35;  uuieotUlQ.Sj 
S89:  oowttiiMticiu  1U.33V;  aiofpiotla,  340; 
(tnratkM),  :110  ;  >-ituI'>t[y,  3S4  ;  goilraiinil, 
335,330;  iulantilinni  i>ii<i,  49$  :  Mongolutu 
idiocy  sad,  340:  niorliid  aii^biuiy,  S3tl- 
337  ;  pathology,  337  ;  |in)(pa«U,  341  : 
MX  uid,  335 ;  *ka1«ta1  channTM  in,  334  : 
sjinptocDs  337-340 :  tli)-roid  g]aii<l  iu, 
330.  336  ;  tMutiuent.  341-S42 

Crfotoapy,  nriiuiry,  .^35 

Crstunina^  in  pyvlousphrilit,  864 ;  iu 
urliurjr  forar,  875 

Crstln,  In  ealeoliu,  %W,  739;  itrtMir. 
MS- 550 

Cjrstlnurik,  550 

Or«t»if,  (li«g:noi*i«  ftoin  itreMrKi  ckIcoIiu, 
74D ;  hi  pyeloMpfaritls,  681,  664;  iii 
ureUritin.  731,  734 

CjMoMuiie,  tlip,  ill  rvual  liibeftiilinj*.  699  ; 
in  iirrleral  dvw  gruwtli,  743 

Cj-Ktx.  of  thi-  bile-duct,  248  ;  hplidiir,  ftuM 
in.  52iJ ;  of  th«  k»Iiie>-.  707,  712-7l«, 
723  ;  uf  t]i«  tivvr,  221  \  g(  tbe  ornry, 
iluiil  in.  S22,  53S;  nf  titti  puicivM,  S73, 
WP9-dl4;  ot  thv  pituttMy,  3flO:  ot  the 
ftpleei),  AM :  nt  thti  antpnuviMls,  427, 
429 ;  peripancruntic  309 ;  pcHMticH 
*«i)|ftiiii«oiis  30d;  r«lm|)«ritnDnl,  313 

CjrtAiliainiosis,  in  Huid  etfiuioas,  ^26-^27 ; 
In  the  luxjUs  of  iwtttU  dtrhofti^  of  tli« 
U»«r,  IT\  181 

Dwth.   fiiiililm.   iu  oiiotvlitliLMi<t.   356 ;  In 

chronU'  nephrit4->.  610;  in  urtwmla,  573. 

575;  "  tli)'iiin«.  '  482 
I>Fliriiiiii  in  iiriwuitia.  fi72.  573 
tlCTciiin"sili>ii'av..  S03-510 
Uenuoiil  iv't  -r  the  klOiicy.  707 
Deiitpni-iUhiitiiniturin,  557 
"Ttinb^u-  liiViiHi?,"  46,  17fi  ;  am)  Addteoa's 

(liB««a«.  417 
Dlalicuw  iiir>i)>l.lu»,  eflcimcr  of  the  kMnajr* 

In,  533  :  uira  excretkQ  in,  S44 
PtoUetw  mtUtUu,  toil    «eroBicgily.   391  : 


and  flc\ii«  ])Ancr«atlttj,  281  :  and  oliroiilc 
|iHii[-rvaUU>,  291  ;  aiuil  congntion  of  the 
Uvcr,  153  ;  and  nvphrilif,  593  ;  atrophy 
of  ihr  p«ncr«m«  hi,  S9S  :  "goaty,"  MX  ; 
itlond*  of  Lauktif^niu  iu.  297 ;  urta 
(ii-relloti  iu,  544  ;  urliii.'  iu.  533 

Dintrhnr.t,  in  RUnphlhalniic  gnltrr.  372  ;  In 
jHirlii)  ririlioiiii  <tf  tlw  liver,  179,  1^3  ;  Iu 
liyL-luiitpliritLs  C(J2  ;  m  nnwuiin,  572 

Diatrhiii?^  tvrurtvnt,  arul  infdnHtiiin,  41W 

Pictl't  criw*  ill  iiepbrtvptMia,  639 

DigiL-ilit,  action  as  a  diuretic  592.  504  ;  to 
acuii-  iiepliritla,  607 ',  In  vsoplitlialH.iG 
fHOltrv,  379  ;  iti  grnnaUr  kidney,  691 

Dipbtlitvui.  anuria  in,  534,  570 ;  ncpliritia 
in,  594-595 

DiarvtlM.  In  acute  n«phntl«,  t!07  ;  in 
cbroulc  uepliiiUt,  tl22 ;  in  ptrilir|<atili«, 
168  :  Id  \>otM  rirrbcMic  of  the  liver,  1S3  ; 
niAdr  of  action,  533 

Diwpay,  »er  i5ed*ina 

Diioileiiniii,  L')itiiiK«ii  Keen  in  the,  in  acntf 
pancrraiiitii,  224,  26t  ;  in  chroidc  pon- 
creatitlK,  22&  290 ;  iu  ps&CTNlic  cyat, 
SIO;  in  toliiykiioliaiiiine  poisoning,  4S  ; 
In  iota»niic  (it)ktnictlv«  Jnandlce,  81,  84, 
2^4  :  in  Willi's  d]'^M-!,  112 

Untxieimni,  obstnictton  of  th?,  tn  ncphto- 
]vto*i^  640  ;  ataiMlH  of  the,  itue  t«  nbaor* 
iijiility  of  the  iwncraa*,  269 ;  nteer  of 
tbvi,  diagnonis  from  portal  cirrhoife  of  th» 
lim,  181 

DyMntoOTTboea  and  niivplacd  kidney,  US- 

llyspp|»ia,  dna  to  hp}>nlir  iiindrqniry.  ftS- 
65;  In  ehronje  renal  dltease.  613-i$]4  ; 
Iu  rcBal  caknln*,  S98  ;  iu  lupputative 
ti*]>hriU»,  662 

Dy«pno«t,  hi  nracmia,  572.  573.  574 

l^bHtcin'K  vrvaljiivnl  tar  otwiity.  502 
£i:Inn>psia,  In  acntr  nephiitiii.  5M-60O  :  In 

iirarnii.-i,  .''73,  .'li? 
ELvfll'?  ri'^tiou  for  nivUiuiu.  542 
Elephant tWs  and  n»lrma,  i<}A 
Eiuloli*ni  and  haeinoirlufv  Into  the  pan- 

oreias.  272;  by  patmcntio  celU   tu   hi- 

uecroala,  301 
Emotion.  mvulAl,  and  acute  j'ellow  atrophy 

of  ihe  liver,  117  ;  and  jaunditM.  24.  35, 

90,  93-95,  224 
Smpyciuii,  atiitc   progreaidw.   of  tha  gall- 

bUdder.  239  241 
Empyvmn.     pnlmonary,     and    pcrincpliTV 

fthv.'esN     658.     857 :     Bttd    auppuratlvv 

pyli'phlrMtut.  148 
Biid'^ihrHimiA,  iiiknii-.  4.17 
Knla-fii^i  hitlUijUf"  and  liver  atr^cvi-,  146 
Entrrk'  fentr.  and  Wed'H  diva-w.  111  :  awl 

chnUiLgitii,  234 ;  and  eholecj^tim  238, 

237  ;  u»phriti*  in,  ■'■S7 
Eutrrllt&,    menihraiioitf.    aud    metnbnnon* 

ch^1«<y«titi^  229 
Euterottiiiaiw,  443 ;  and  ncitiv  iiaaenaUtla, 
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'in  ;  aiiii  haemorrhage  into  the  pancreas, 

tluzymes,  the  hepatic,  20 ;  pancreatic,  in 
pancreatic  abscess,  280,  283,  in  pan- 
ci'eatic  cysts,  310 

Eosinophilia,  after  splenectomy,  435,  436  ; 
in  lymphaJenoma,  472  ;  in  primary  car- 
cinoma of  the  liver,  21S 

Epiuephrin,  405 

EpistaxLs,  renal,  of  Gull,  603 

Epithelioma  of  the  kidney,  708 

Eit;ot  of  rye  in  pyelouephritis,  664 

Esbach's  method  of  estimating  protein, 
561 

E'lstrongylus  gigas  causing  pyonephrosis, 
630 

Exercise  au<l  albuminuria.  554 

Exophthalmic  goitre,  see  Goitre,  Exophthal- 
mic, 359-389 

Exophthalmos  front  thyroid  feeding,  364  ; 
in  acromegaly,  393 ;  in  exophthalmic 
goitre,  366-367 

Pat,  formation  of  from  uarbohydrat«,  31, 
46-47  ;  metabolism  of,  48-50;  source  of 
acetone-bodies  in  the  urine,  49;  trans- 
formation into  liugar,  49 

t'at- necrosis,  299-301  ;  in  pancreatic  cysts, 
309  ;  in  pniicreatic  haemorrhage,  273 

Fever,  and  the  hepatic  fiiuctions,  25,  51  ; 
in  carcinoma  of  the  liver,  214,  218  ;  in 
cirrhosis  of  the  liver,  179  ;  excretion  of 
phosphates  in,  551  :  in  acute  nephritis, 
593  ;  in  lyniphadenoma,  472  ;  in  pyelitis 
and  pyelonephritis,  662  ;  in  renal  abscess, 
666 :  in  renaj  octiuomycoais,  692 ; 
lessens  the  fonuation  of  bile  pigments, 
57  ;  secretiun  of  uriue  in,  533,  544  ; 
urates  increased  in,  546,  517 

Fever,  intermittent  hepatic,  232 

Fever,  urinary,  670-676  ;  anuria  in,  672, 
675  ;  atropine  in,  675  ;  diagnosis,  674  ; 
diarrhoea  in.  675  ;  etiology,  671  ;  inter- 
mittent form,  673 ;  morphine  in,  675  ; 
pathology.  671  ;  prognosis,  674  ;  re- 
current form,  672  ;  symptoms,  672-674  ; 
treatment.  675 

Fibriuuria.  562 

Filtrolipoma  of  the  kidney,  721 

Fibroma  of  the  kidney.  706,  711,  721,  722  ; 
of  the  liver,  222 

Filironiyoma  of  the  kidney,  722 

Fistula,  biliary,  "237  ;  fatty  and  offensive 
stools  in,  ti4  ;  wasting  in,  65 

Fistula,  K^stro-renal.  670  ;  renal,  669-670  ; 
ureteral,  731,  736-738 

Flajani's  disease,  stt  Exophthalmic  Goitre, 
3r.9-389 

F'olin  iiiid  Sfhiitler's  method  for  estimating 
urii.'  ai.'id,  547 

Food,  acidity  of  the,  aiicl  the  acidity  of  the 
urine,  536  ;  ulkatinity  of  the,  and  phos- 
pUaturia,  536.  551 


(iait,  the,  in  perinephritis,  657 

Gall-bladder,  diseases  of  the,  223-251 ;  tee 
also  Cholecystitis 

Qall-bladder,  the,  aspiration  of,  260  ;  blood- 
supply  of,  241  ;  caUrrh  of,  223-229,  and 
cholelithiasis,  63 ;  congenital  obliteration 
of,  103 ;  disease  of.  and  Riedel's  lobe,  12  : 
empyema  of,  230-233.  239-241  ;  fistula 
of,  237  ;  gangrene  of,  239-241  ;  in  peri- 
hepatitis, 165  ;  inllamniatory  infe<:tions 
of,  tabulated,  223  ;  invaded  by  secondnry 
carcinoma  of  the  liver,  206  ;  strictnre  of, 
238 

Oall-btadder,  tumours  of  the,  242-248  ;  car- 
cinoma, 246-248,  association  with  chole- 
lithiasis, 247 ;  cholelithiasis  and,  242, 
244;  diagnosis,  245-246;  etiology,  242; 
gas-containing,  244  ;  jaundice  in,  244 ; 
sarcoma.  216,  signs.  243 

Gall-stones,  59-63,  251-266  ;  age  and.  253  ; 
ague-like  attacks  in,  257  ;  complications, 
'  257  ;  diagnosis,  258-260,  from  carcinoma 
of  the  pancreas,  308  ;  diet  and,  253 ; 
etiology,  252-254 ;  in  carcinoma  of  the 
gall-bladder,  247  ;  in  cholangitis,  232  ;  in 
cholecystitis,  227,  233,  236  ;  in  haemor- 
I'hage  into  the  pancreas,  271 ;  in  infants, 
104  ;  in  pancreatitis,  278,  288  ;  in  Necond- 
ary  carcinoma  of  the  liver,  207,  213  ;  in 
suppurative  pylephlebitis,  246 ;  infei'tion 
and,  254 ;  jaundice  in,  256 ;  number  of 
stones  in,  252  ;  operation  in,  264-267  : 
paroxysmal  pain  in,  255-256  ;  [lathology. 
252-254  ;  sudden  death  in.  256  ;  symp- 
toms, 254-258  ;  toxaemic  biliarj-  catarrh 
and,  44,  53 ;  treatment,  medical.  260- 
263,  surgical,  264-266  ;  vomiting  in.  255 

Gallant's  corsets  in  bepato ptosis,  13,  18 

Gas -containing  tumour  of  the  gall-bladder, 
244  ;  perinephric,  653 

Gastric  juice  and  haemorrhage  into  the  pan- 
creas, 272 

"Gaucher"  type  of  splenic  anaemia,  457 

Gigantism  and  acromegaly,  390,  392  ;  and 
infantilism,  490 

Glisson's  capsule,  8 

Glottis,  oedema  of  the,  in  acute  nephritis, 
601 

Glucose,  assimilation  limit  for,  28,  45  ;  in 
pancreatic  disease,  294 

Glycerin  poisoning  and  haemoglobincholia, 
56,  83  :  and  haemorrh:^  into  the  pan- 
creas, 272 

Glycogenesis,  hepatic,  20  ;  disorders  of  44- 
48 

Glyco^iuria,  562 ;  artificial,  649  ;  in  acute 
pancreatitis,  281,  283  ;  in  exophthalmic 
goitre,  373  :  in  hepatic  disorders,  44-4S  ; 
in  pancreatic  disonlers,  294 

Givcuronic  acid  compounds  in  the  urine 
538,  539,  562-563 

Gmelin's  test  for  liile- pigments,  542 

Goitre,  ill  cretinism,  335,  336  ;  in  exophtluJ- 


INDEX 


751 


laic  goitre,  366,  375  :  iodiue-content  of 
the  thyroid  gland  in,  326 

Guitre.  exophthalmic,  359-389  (Fig.  7,  p. 
365) ;  acromegaly  and,  393  ;  acute,  375  ; 
Addison's  disease  ami,  417;  age  and, 
359  ;  anaemia  in,  371  ;  and  acute  infec- 
tions, 360 ;  chlorosis  and,  360  ;  death  in, 
373  ;  definition.  359  ;  diagnosis,  376  ; 
diarrhoea  iu,  372 ;  digitalis  in,  379 ; 
dyspnoeic  attacks  in,  371 ;  emaciation  in, 
3t;9  ;  exophthalmos  in,  366-367,  374 ; 
followed  by  myxoedema,  376  ;  galvanism 
ill,  331  ;  heredity  an<l,  360  ;  incomplete 
forms  o^  374,  376  ;  insanity  in,  373 ; 
iodine -content  of  the  thjToid  gland  in, 
3-26,  362 ;  iodipin  in,  380 ;  lean  and 
fat  tj-pea  of,  375  ;  massage  in,  379  ;  meta- 
bolism in,  331,  369  ;  milk  in,  378,  382  ; 
morbid  anatomy,  361-363  ;  nervous  origin 
of,  363-364  ;  oedema  in,  372  ;  ophthalmo- 
plegia In,  367  ;  osteomalacia  and,  361  ; 
oxygen  consumption  in,  331,  369  ;  para- 
thyroid glands  and,  365  ;  pathology,  363- 
365  ;  primary  and  secondary,  375  ;  pro- 
gnosis. 376  :  pyrexia  in,  370  ;  i-elapite  iu, 
375 ;  sex  and,  359 ;  skin  affections  iu, 
370  ;  symptoms,  365-374 ;  tachycanlia 
in,  368,  376 ;  terror  and,  360  ;  thyroid 
gland  in,  361,  366 ;  treatment,  378-384  ; 
tremor  in,  368,  369.  374  ;  tuberculosis 
and,  361  ;  varieties  of,  374  \  x-ny  treat- 
ment in,  381 

(ionorrhoeal  rheumatism  and  urinary  fever, 
674 

Gout,  and  calcnlou.'t  anuria,  702  :  and  con- 
gestion  of  the  liver,  157  ;  and  dial)etea 
iiiellitDs,  546  ;  and  nephritis,  593  ;  and 
obesity,  497 ;  and  uric  acid  excretion, 
546  ;  and  urinary  fever,  674 

Graves'  disease,  see  Exophthalmic  Goitre, 
359-389 

Grawitz's  tumonrs  in  the  kiduey,  428 

Guanine,  urinary,  544 

Gumma,  of  the  kidneys,  694  ;  of  the  liver, 
200-203 

Haeniaphein,  86 

Haemat«:mesis,  in  jaundice,  72  ;  in  pancreatic 
haemorrhage,  275 ;  in  porta]  cirrhosis  of 
the  liver,  177,  183 ;  in  pylephlebitis, 
144 

H^matoiiephrosis,  683-684 

Haematoporphyrinuria,  537 

Haeniatnria,  540  ;  in  cystic  disease  of  the 
kidneys,  715  ;  in  hafmatonephrosis,  683  ; 
in  hypeniephroma,  432  ;  iu  malaria,  687  ; 
iu  nephritU,  615  ;  in  nephroptasis,  639 ; 
in  new  growth  of  the  renal  pelvis,  71^0  ; 
in  pyonephrosif,  681 ;  iu  n'uol  abscess, 
667  ;  in  renal  uneurysm,  651  ;  in  renal 
i-nlcnlus,  698,  699-700  ;  in  nnai  sari.'Onia, 
707.  710  ;  in  renal  tulieruulosis,  687.  688. 
690 ;    in  traumatic    nephritis,    659 ;    in 


ureteral  calculus,   740  ;    in   ureteral  new 
growth,  742 

Haeniochroiuatosis,  46  ;  and  Addison's 
disease,  417  ;  and  chronic  pancreatitis, 
287,  292 

Haemoglobinaeniia  and  jaundice,  79,  82 

Haem<:^lobincbolia,  56 

Haemoglobinuria  and  jaundice,  62-83 

Haemoglobinuria,  paroxysmal,  541 ;  uro- 
bilinuria  in,  539 

Haeiuolymph  glands  in  splenectomy,  436 

Haemolysis  and  functional  hepatic  disease, 
25  ;  cause  of  haemoglobincholia.  56  ;  in 
paroxysmal  haemoglobinuria,  541 

Haeniolytic  poisons  and  the  secretion  of 
bile,  52,  56 

Haemoperitoneuni  in  carcinoma  of  the  liver, 
206 

Haemorrhages,  tendency  to,  in  acute 
nephritis,  603 ;  iu  acute  pancreatitis, 
283  ;  in  acute  yellow  atrophy  of  the  liver, 
125  ;  in  carcinoma  of  the  gall-bladder, 
247  ;  in  carcinoma  of  the  pancreas,  306  ; 
in  cholelithiasis,  258  ;  in  chronic  nephritis, 
614  ;  in  congenital  obliteration  of  the 
bile-ducts,  106-107 ;  in  crvtinisni.  339 ; 
in  exophthalmic  goitre,  371  ;  in  haemor- 
rhage into  the  suprarenals,  425 ;  in 
jaundice,  87,  102 ;  in  niyxoedema,  354  ; 
iu  pancreatic  haemorrhage,  273  ;  in  i>ho.-<- 
phonis  poisoning,  130,  132 ;  in  portal 
cirrhosis  of  the  liver,  177,  179  ;  in  renal 
disease,  584  ;  in  Weil's  disease.  111 

Haemorrhoids  in  portal  cirrhosis  of  the  liver, 
174 

Hanoi's  cirrhosis  of  the  liver,  185-194 

Hay's  test  for  bile-flcids,  542 

Headache  in  acromegaly,  393 ;  in  acute 
nephritis,  602  ;  in  chronic  nephritis,  614- 
616 

Heart,  the,  in  acromegaly,  390  ;  iu  acute 
nephritis,  602  ;  in  Addison's  disease,  402  ; 
in  chronic  nephritis.  614-615  ;  in  cystic 
disease  of  the  kidneys.  714  ;  in  exophthal- 
mic goitre,  368-369 ;  in  lymphadeuoma, 
466,  472 ;  in  myxoedeiiia,  353-354 ;  in 
plethoric  obesity,  -197 

Heart  disease  and  infantilism,  488  ;  and 
oedema,  515,  521  ;  unites  increased  iu,  548 

Heller's  test,  .W9  ;  and  blood,  540.  541  ; 
and  micleo-alliitn.in,  556 

Hemianopsia  in  acromegaly,  391,  393 

Hepatic  artery,  aneurysm  of  the,  153-155 

Hepatic  Veins,  occhision  of  the.  150-153 

Hcpatopexy.  13.  18 

Uepatoptosi'i  (Figs.  3  and  4).  11-19  ;  asao- 
ciatiiiii  with  ne|>hroptosis,  12,  640 ; 
diagnosis  from  second  ar>-  cart.- i  no  ma  of 
the  liver,  211  ;  Glrnanl's  views  on,  11,  13  ; 
partial,  11-13:  total.  13-19 
Heredity,  in  acromegaly.  390  ;  in  Addison's 
di-.ease.  396  :  iu  Vnliary  cirrhosis  of  the 
liver,  192,  193  ;  in  congenital  obliteration 
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of  the  bile-ducts,  103,  196  ;  in  cystiiiuria, 
550  ;    ID    exophthalmic   goitre,    360 ;    iu 
lyiitphadenoma,  461  ;  in  nijxoedema,  347  ; 
in  obesity,  496 
Hetero- albumosuria  in  Kaliler's  disease,  557, 

r.6i 

Hexoue  basus  iu  phosphorus  poisouiug,  131 

Hiccup  in  uraemia,  572 

Higli-beelcHl  shots  and  nephroptosis,  638 

Hodgkin's  diseane,  aee  Lymphoilenoma,  459- 
481 

HotTmann's  reaction  for  t)To3Jue,  549 

Hopkius's  method  for  estimating  uric  acid, 
547 

Horseshoe  kidney,  646 

Hot-air  buths  in  acute  nephi'itis,  606,  608 

Humous  pigments  of  tht^  urine,  538 

Hyaloserositis,  see  Polyorromenitis,  151, 165 

Hydatid  <liseage,  and  cholecystitis,  233  ;  aud 
pancreatic  cysts,  311 ;  iluid  iu,  526  ;  of 
the  kidneys,  707,  716-719,  724 ;  of  the 
spleeu,  453 

Uydrobilinibin,  not  identical  with  urobilin, 
537 

Hydrocele,  fluid  in,  524 

Hydronephrosis,  676-679  ;  acquired,  676  ; 
and  renal  tubercuIosU,  686 ;  calculous 
anuria  and,  703-704  ;  cardiovascular 
changes  in,  582 ;  congenital,  676,  679 ; 
due  to  nephroptosis,  639,  640,  643 ; 
diagnosis,  678,  from  renal  aneur^-sm, 
651  ;  in  tumour  of  the  renal  iwlvls,  719- 
720  ;  partial,  677  ;  prognosis,  678  ; 
symptoms,  677  ;  treatment,  678  ;  uraemia 
in,  572  ;  urine  iu,  66S 

Hydropericardiuni,  fluid  in,  523 

Uydroquinone,  urinary,  543 

Hydrothorax,  fluid  in,  523 

ilydro-ureterasis.  730 

Hyperacidity,  gastric,  and  hegmtic  inade- 
quacy, 64 

Hypernephroma,  427-433,  711-712;  and 
Addison's  disease,  431  ;  and  precocity, 
404,  424,  432  ;  benign,  427-429  ;  cystic, 
42S-429  ;  malignant,  429-433 

Hyperpyrexia  iu  pyelonephritis,  662 ;  in 
uraemia,  573,  616 

Hyperteusive  system,  the,  405 

Hypobromite  method  of  estimating  urea,  545 

Hyi>ochlorliydria  hi  malignant  diseo-se,  307 

Hyi»phy»is  CBri'bri,  see  Pituitary  Gland 

Hypothermia,  after  th}Toidectomy,  328 ; 
iu  ehronic  rennl  disease,  613  :  in  cretinism, 
338  ;  in  myxoctleiim,  352 

"Ictire  bilj|>]i^i(pie,"  Sti 

"TctiTc  lii'-iiiaphi''ii[Ui',"  S4-90,  ffi 

"I<;ti-iv     liL-niorrhagiriui;    e^eiitiel "    (acute 

yi'llnw  atrophy  of  the  liverl,  ll.'i 
IttiTus,  *■-'  Jaundii.'e 
/(7.'.-.'.*   i},-<ins,    70,   115-116;    relation   to 

Weil's  disease,  109.  119 
Mrri'S  iieviuitvrum,  99-101 


IcUrtts  tyi>hoidM  (acute  yellow  atrophy  of 

the  liver).  115 
/ciwiw /y^io«iw  (Weil's  disease).  111 
Inimuuity,    natural,    elTect    of    spleiivctomr 

on,  439-440 
luanittou  and  fuuctional  hepatic  di:rra:v,  ^^^3. 

23  ;  and  partial  nephrectomy,  569 
Indican  iu  the  urine,  638,  550 
Indigestion  and  functional  hepatic  disease. 

23-25  ;  and  renal  disease,  584 
Indigo-blue  aud  indigo-red  in  the  urine  '>3^S 
Indigo- carmine  test  for  the  kiduey>,  649 
Indole,  conjugated  in  the  liver,  40 
Indoxyl  glycuronic  acid  iu  the  urine,  53S 
Indoxyl  sulphat*:  of  potassium  in  the  uriiit, 

538 
Infantiliiim,  436-492  (Figs.  S  ami   9) ;  and 

cretinism,    340  ;    aud  delayed  cougeuibil 

syphilis,     203  ;    and     gigantism,     491) ; 

cachectic,  487  ;  drugs  and.  4SS  ;  etiology. 

486 ;    hepatic,    491  ;    idiopathic,     4S7  ; 

myxoedematous,     488 ;    paucreatic,    270. 

490  ;  suprarenal  491  ;  treatment,  491 
Infarction,  renal,  575,  588,  604;  splenic,  44S 

450-452,  in  lymphadenoma,  465 
Influenza    aud    acromegaly,    390 ;    (.aiihing 

cholangitis,  234 ;  exophthalmic  goitre  after. 

360 
Inosituria,  563 
Insomnia,    in    granular    kidney,    631  ;     iu 

uraemia,  575 
lutercarotid  body,  the,  405 
Intestine,  ulceration  of  the,  aud  suppurative 

pylephlebitis,  146 
Imitne  in  the  thyroid  gland.  32.5-326.  302 
lodipin  in  exophthalmic  goitre,  360 
Islands  of  Langerhans,  atTections  of  the,  296- 

297  ;  in  chronic  pancreatitis,  291 

Jaborandi  in  acute  nephritis,  606-607 
Jalfe-OI)ermayer  test  for  indit^an.  538 
Jaundice,  66-109 ;  acholuric,  84-90,  .'.SO  ; 
akathectic.  90  ;  caUrrlial,  112,  223-224.  s.r 
also  Jaundice,  Toxaemic  Obstnictivt,  ti:S- 
98  ;  causes,  67-69,  95-97  :  choluric.  87  ; 
definition,  66  ;  duodeiml  catarrh  .ind,  S2  ; 
emotion  an,!,  26,  85,  90,  93  -  96,  'l-li  : 
epidemic,  102,  112:  febrile,  s«  WVil's 
disease,  109-114;  haeniatfigenous,  5,n, 
66.  75,  90,  95,  now  discredited,  77. 
97  ;  haemohepatogenous,  «c<'  Jaundice, 
Toxaemic  Obstnictive,  66-98  ;  haenuT- 
rhagcs  iu.  87,  102  ;  hepatovenou'i,  iJ6, 
97;  idiopathic  of  newly -Iwni  childnii. 
99-101  ;  in  acute  pnucrealitis,  ■2*3  ;  in 
acute  phlegmonous  eholecyjititis,  239  :  in 
acute  yellow  atrophy  of  the  liver,  1 22- 
124  ;  iu  biliarj-  cirrhosis  of  the  liver,  19"- 
191,  196  ;  iu  carcinoma  of  the  iwmieas 
304,  306  ;  in  cholelithiasis,  2.'it>  ;  in  idinMik- 
pancreatitis,  290.  293  ;  iu  congestinii  nf 
till-  liver,  158,  162  ;  in  delayed  chlornfunii 
poisouiug,    139;    iu    uephroiito>is,     tiiO- 
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Ml ;  in  otibtonitin  choLuigiUtf.  'i2i  :  lu 
aeclutioD  of  tlir  hcpatte  vdiu,  U'O;  In 
[wrih«|ui1iti*.  10.'>-1U  ;  tn  [Mrtnt  drrHodiu 
of  tb«  lifer.  177  :  In  prtmaiT  carvlnoiia* 
at  t)i«  llver,  317  :  111  wM-oniltu-ir  ouvliioiiw 
or  tli«  lim.  'iOB  ;  >n  HnpjranitiTi:  clinUn> 
gitiH,  '^34  ;  til  timinum  of  tUe  giitl-t>1iui<Uri 
ill;  iuf(^*.-tiou!>, '!'  Wfila  DKeitsH,  109- 
Ul  ;  ItifrftlTc,  111  ncwlrboni  rtilWwn, 
101-IOlt :  iii9UiitAUtfo(i*.  i>'6  ;  mtvrn  lit  tent. 
3'i,  257  :  nuUigDBDt,  IIU.  IJeuIical  with 
!]rellowatr^yo>rtli«llvL'r,  121-122; 
IMUtma).  1&8  :  ol  pAlj^;liotiii.  .M-AtI ;  of 
polfchnniiu.  tH,  8I> ;  I'hyxinlogioal  or 
nonnsl  in  Infante,  9fi-t01  ;  rvokl  dbeue 
■o>).  &93  :  ••ptic  4Ke  W«il'*  IMmum,  109- 
114  ;  timpla  otxtruclira,  ckhmk  97  ;  sup- 
prmdaa  hkI.  72,  Bi-W.  S4,  «« ;  sypUUtlfi, 
U7.  iOO.  203  :  urobilin,  S4-80 

jBUtHllCH  of  |i>iiNi[itium«  poUoniiii;,  79,  80, 
129-1S6  :  dlflgncuuc,  134  :  fattr  •l*^K<'n«''"- 
Uou  Iti,  130  :  leucine  ftiid  tiiixiiia'  in,  139  ; 
utarXM  Kuntoiny  unii  |<iitlirif[fny,  I'JV  ; 
uitareof  tbr  JBniiHWin,  134  ;  ayitiplonia. 
131 :  tnatuieut,  1$&  :  urine  in,  133 

Jmntulloe.  Toxumio  Olwtructira  or  CnivTluJ, 
68-99,  233-3S4;  Klu>l»ric»4-90  :  bacteria 
■nil,  73  :  bik<  ■d<U  in  the  u?tDe  mi,  75  ; 
blood -ilektracUo II  oitd,  82  -  84  ;  olinjcnl 
liuUmui,  69;  i\ruf^  prodnclng,  77-84; 
duodcnnl  CAtAtrli  hikI,  91,  221  ;  eniotiou 
im4,  93  -  95  ;  elialof^,  7i  ;  fragHity  of 
rwl  Wwwl-coridi'elM  in,  88 ;  Krerichu' 
views  oil,  7-t ;  lenvnil  chiuncteriatitw, 
09  -  7'2  :  huMiiojlohlniiiik  and,  82  ■  ft3  ; 
hMtnoljTMi  in,  71  ;  tuMniorrhA^  In,  87  ; 
hypotbsaH oC  7'i-77  ;  "ictvr*  bttipbeique  " 
nil  "UnwphOlftue"  ud,  84-90,  95; 
Kiibtw'i  rlmon.  7S  i  p«ncrMtic  litrtii&iRui- 
tloQ  ud.  38)  ;  polychoIiB  au'l,  73.  90-93. 
•0  ;  t)olyolirarala  and,  68,  80. 88  ;  nUtlon 
tn  Mh«r  formii  of  Jnutidlct!.  70 ;  "  rapprM- 
tion  of  tbv  Uile"  and.  72.  84  90.  94.  96  ; 
nrobtliii  i(-t«ni<  ami,  84-90.  9r>  :  varieties 
08  ;  Vlrcliow'n  viewm  Mi.  76  ;  »i«clilil)-  of 
the  bUo  in,  78  SI,  84,  89.  97.  ItW  :  Weil'. 
ilixeue  And,  70,  97 

Rufalcr'ti  dLseow,  557 

KIdnojr,  ktrop>]]r  nf  the,  in  nq)hrectuij,  1(76 ; 
ill  n«pliropiosL<i,  640 ;  In  tdiiaI  ckIcuIqs, 
697  ;  iti  iiymiujilinnlK.  681  :  in  rannl 
tnlirruiiltiM!!,  64Q  ;  in  iir(t«nil  niotractimi, 
739 

Kiilncjr.  cirr1io*le of  the.  set  Ki'lney,  Oraoular 

KiJiiry.  dlMuea  nf  the.  &29-72H :  anwiitlm 
In,  &S3-5M:  Mi-liavuHjuIfU  cliaii0«»  ill. 
&805S3  ;  nwruoiab  in.  583-&84 

Kidney.  OnnnUr,  contnKtin^  ml  ipiuiiliir. 
covty.  or  nbrQa<%  623-632  :  m<  i^Bd.  623  ; 
Albuminuru  in,  039  ;  nlbnuoHnm  in.  830 : 
•leobol  nod,  593  ;  nud  ehrnnie  n<:pbritl», 
(87 :  nod  supnranal  ■denonm,  4S7 ; 
VOL.  n*. — IT.  I 


vtcria)  dbmut  in.  &8L>M3,  889-625: 
Uood-iin«Aui«  btgli  in.  626  631  ;  carilkt- 
\-BKiiInr  changes  In,  626,  630 ;  cant*  1h. 
629  ;  cerebral  bMruurrbn^  iu.  VSO ; 
ch1«ml  in,  S32  ;  lUnwtc  stiilAMe  for,  d.i'i  ; 
diet  iti.  631  ;  <Iigit«li*  in.  631  ;  linfRi.iliitla 
ill.  t/iO  ;  iuerMMed  Aow  ui  nrliii-  in.  1<SS. 
&71  i  morbid Anatoiny,  629-1(2'' ;  iniir|ihln<- 
in,  681  :  parAM^lirdtf  in.  tKfl  ;  potuuiiitn 
bichionute  jioiMiuiug  luid,  024  ;  (irogmui^ 
030  ;  rtkliuii  to  iiep)irltt>,  609 ;  rrtiniiix 
In.  626>62.«  :  Nlt-eploMneui  in,  631  ; 
tyoii'toini.,  62iJ-630;  Irvatuienl.  flSl  : 
uraemia,  in.  829 ;  urwa  excretion  in,  54S ; 
arte  add  In,  6ftO  ;  urin*  Iti,  62<t.6a0 

Kiduoy,  Urkceou^.  611  ;  albuminuria  in. 
SS7  ;  nnd  rbronic-  nephritla.  387  ;  arlcrial 
chanj^  In.  Ml  ;  iucreued  flow  of  urine 
tn.  533.  :-71 

Kidney.  Iftrge  nhlte.  Me  Kvphrltis,  Chronic, 
608-622 

Kiduev.uiwableorlloating.frcNvpbniptoMH, 
633  644 

Kiilney.  i^iimW  whit«  cmttracted.^e^  Nepliritt*. 
Cliriiutc.  608-622  ;  nlbuuiiuurla  In.  bii 

Kidnry.  the,  atmomialititw  of!  dl&-6l7 : 
ahtoou  or,  665-068  ;  abdwnoe  ot,  C46 : 
actiiiouyoueis  of.  692  ;  attachnieiitii  oC, 
633-63.1 ;  "  IhnI  "  of,  033-634  ;  ealctdmiK 
di*e«M  of,  695-70$ ;  r«loiir  tc*T«  for 
activity  of,  M9 ;  cystio  detreueraiiou  of, 
718-716;  distention  of,  676-685;  en- 
amiuation  of,  63fi,  647*64'l' ;  excretion  of 
water  by.  £01  ;  tlitula  of.  lia9-(>;0 : 
gtii«ral  pathology  of  It*  fiimrtians,  iS\' 
{iA5  ;  hori>«dJior,  4146  ;  hyperlrnjiby  of  in 
dia'ieten  m«Uitufi.S7l ;  in  a«iit«  neptiritia, 
698<.':98  ;  In  acute  yelloir  atrophy  nf  the 
liver.  121;  In  prrihepAtltl*,  160;  in 
phospboru!  poiaoning,  130 ;  in  portal 
drrhoaie  of  the  liver,  176;  in  j>yellli» 
and  pyelonephrftlR,  661  ;  In  niaenila, 
&81  :  ill  urinary  ferer,  671;  in  Weil'a 
diMast',  113;  infan.-tioii  of,  575.  fi&'f- 
604  ;  iiitemid  ■vcn'tiou  Of,  !i4>7-5$9  : 
labour  implicated  by,  64& ;  lubulaled. 
646 ;  malarial  de]Ki«ite  in,  087 ;  mal- 
lonualioiu  of,  646 ;  miaplaoeiUMiti  of, 
645;  wnbillly,  031<63.'':  aene  supply. 
fiOO  :  new  growllia  rt(.  70&-72S  ;  unriiial 
poallion  of.  639-635  ;  palpation  of,  648  : 
|iiu»lvi^  MMigeslion  of,  648.  603,  601 ; 
iwircniiiton  at,  648 ;  jierlneiihriu  afa*cea> 
and,  655-659  ;  periiie|ihrii-  etlriiraMitimi* 
awl,  0!i3<fl54 :  periiiephriliA  ati-l,  6.M- 
059  ;  phlorUUiu  tr.ft  for  si-'ti^-ity  of,  649  ; 
phoiinudDKOpe  luid.  6-18  :  pliy^iolog?'  of, 
664-669  ;  polycyrtic  dtMase  of,  713-716: 
qnaiitlty  of  renal  liMue  and  the  nmonnt 
of  tbe  QriiM  *e(Tvt«4,  532,  566,  56$ ; 
s^ngaton  or  Fepataton  in  cxaiiiinatiuU 
at,  649 ;  ulectire  excretion  Hy,  666 ; 
vubcapeular     haeuiOTrhiwe      and,      694 ; 
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superrmnierary,  647 ;  supimration  iu, 
660-369,  672  ;  suprarenal  rests  Id,  428, 
706,  711  ;  surgical,  660  ;  syntheses 
effected  hy,  567  ;  sypbilia  of,  693-695  ; 
trauma  of,  659,  684 ;  tuberculosis  of, 
663,  685-692 ;  tumours  of,  705-728 ; 
wreterocystoscoiwa  apd,  649  ;  urinary  fever 
and,  670-676  ;  water  excretion  by,  564- 
566 ;  x-rays  in  examining^  648,  700, 
704 

Kiduey,  tal)ercalosis  of  the,  663,  685-692  ; 
age  and,  685  ;  diagnosis,  689  ;  etiology, 
685  ;  haeniaturia  iu,  688  ;  opsonic  index 
in,  6S7,  689  ;  pain  in,  687  ;  pathological 
auiitomy,  685 ;  polyuria  in,  688 ; 
prognosis,  690  ;  pyuria  in,  €88  ;  symptoms, 
687  -  689  ;  treatment,  690  ;  tubercle 
bncilii  in,  688  :  ureter  in,  686-687  ;  iirine 
in,  688 

Kidney,  tumours  of  the,  705-728  ;  adenoma, 

705,  707.  711;  angioma,  705,  711; 
benign.  711 ;  bloo<l  cysts,  724  ;  carcinoma, 
708-711,  719  ;  chondroliponia,  721  ;  con- 
genital i^ystic,  713-714 ;  cystic,  707,  712- 
716  ;  tlermoiil,  707  ;  diagnosis  of,  709- 
710,  725-728  ;  epithelioma,  708;  fibro- 
lipoma,  721  ;  ttbronia,  706.  711,  721,  722  ; 
fibromyonia,  722  ;  hytlatid,  707,  716-719, 
724 ;  hypernephroma,  711-712 ;  in  infants, 
708  ;  lipoma,  706,  707,  711,  721,  111 ; 
lymphadenoma,  705 ;  lymphangioma,  711 ; 
lymphosarcoma,  708,  721  ;  malignant, 
706  -  711  ;  melanotic  sarcoma,  708  ; 
myxolipoma,  721  ;  myxoma,  707,  711, 
721,  722 ;  myxosarcoma,  708,  722 ; 
osteoma,  711  ;  papilloma,  707,  719-720  ; 
paranepliric  or  jierinephric,  720  -  724  ; 
polycystic,  707,  713-716  ;  rhglxlomyoma, 

706,  707  ;  sarcoma,  706-711,  721,  722 ; 
serous  cy«t»,  712,  723  ;  symptomB  of,  709- 
710 

Kupffer'w  stellate  cells,  9 

Kyphosis  common  in  acromegaly,  393 

Labour  tompUcate<l  by  misplaced  kidney, 
645 

Lactic  acid,  urinary,  in  phosphorus  poison- 
ing, 131,  133,  549 

Lcictosuria,  563 

Laevulosc  ai^.s imitation  limit  for,  45  ; 
lowered  in  liver  disease,  46 

Laevulosurin,  563 

Lnngerhans,  the  Iiilands  of,  affections  of, 
296'297  ;  in  chronic  pancreatitis,  291 

Lanlaceous  disease,  of  the  kidney,  611  (j.r.} ; 
of  the  liver,  202  ;  of  the  paucrea*,  293  ; 
of  the  spleen,  455,  465  :  of  the  supra- 
reuals  425 

Lead  poisoning  and  nephritis,  591,  594 

I.«cithin  as  a  suprarenal  secretion,  404 

Leucine,  urinary,  54S-549  ;  in  acute  yellow 
atrophy  of  the  liver,  33,  126  ;  in  conges- 
ti'iD   of  the  liver,   162 ;    in   phosphorus 


poisoning,   133  ;  in  .severe  jaundiois,  SS ; 
in  splenectomy,  4S6 

Leucocytosis,  in  acute  pancreatitis,  Ih'l ; 
in  lymphadenoma,  471  ;  in  piuiereaiir 
haemorrhage,  275  ;  in  primary  earcinonu 
of  the  liver,  218  ;  in  secondar>-  carcinoma 
of  the  liver,  210  ;- in  spleDactomy,  436; 
in  thyroidectomy,  323 

Leukaemia,  diagnosis  from  lyniphaileuomo, 
476  ;  increased  formation  of  uric  acid  in, 
546 

Littguiform  procetw  of  the  liver,  11 

Lipaemia  in  starvation,  48 

Lipoma,  renal,  706,  "07,  711,  721,  722 ; 
and  suprarenal  "rests,"  428,  433 

Lipuria,  562  ;  in  chronic  pancreatitis,  29:^ 

Lithaemia  and  biliary  obstruction,  43 : 
urine  in,  536 

Lithuria  and  liver  disorders,  32 

liver,  abscess  of  the,  in  suppurative  cholan- 
gitis, 234-235 

Liver,  acute  yellow  atrophy  of  the,  23,  35, 
115-129  ;  alcohol  and,  117  ;  as  a  nenou* 
disease,  117  ;  emotion  and,  117  ;  epidemic 
116,  118;  etiology,  116-119;  haemo- 
globincholla  in,  57 ;  history,  115  ;  janmlice 
in,  122-124  ;  morbid  anatomy,  119-121  : 
pathogeny,  121  - 123  ;  proguoats,  127  ; 
relation  to  other  fonii.<:  of  jaundice,  70  : 
secondarj',  548  ;  sex  and,  116  ;  syroptomN 
123-127  ;  sj-philis  and,  117  ;  toxaemia 
and,  lis ;  treatment,  128  ;  urine  in, 
125-127,  549  ;  vomitii^  in,  123 

Liver,  Biliary  Cirrhosis  of  the,  hj'pertrophic 
and  olwtructive,  185-198;  Addisou'> 
disease  and,  417  ;  age  and,  186  ;  alcohol 
and,  187  ;  and  congenital  obliteration  of 
the  bUe-ductf,  105-106  ;  and  infantilism, 
491 ;  crises  in,  191  ;  diagnosis,  193 : 
etiology,  186,  195  ;  family  fortn,  192 : 
hypertrophic  or  monolobular  tvpe,  185- 
194 ;  morbid  anatomy,  188,  195 ;  ob- 
Btnietive  type,  194-197  ;  pathology,  1S9, 
196 ;  pyrexia  in,  191  ;  spleen  in,  437  : 
symptoms  and  course,  190,  196 

Liver,  blood-vessels  of  the,  diseases  of,  141- 
155 

Liver,  Budd's  cirrhosis  of  the,  193 

Liver,  congestion  of  the,  155-163:  and 
jaundice,  91  ;  actiw,  156-160;  clasMtica- 
tion  and  definition,  155-156;  climate 
and,  157  ;  infective  conditions  and,  157  ; 
passive,  160-163  ;  pulmonary  disease  and. 
161  ;  purgatives  in,  160, 162  ;  svniptonis. 
161 

Liver,  Hanot's  or  hypertrophic  biliarv  cir- 
rhosis of  the,  185-194 

Liver,  Hypertrophic  cirrhosis  of  the,  1 85 

Liver,  insular,  interlobular,  monolobular.  or 
unilobniar  cirrhosis  of  the.  185-194 

Liver,  pericarditic  pseudo-cirrhosis  of  the,  165 

Liver,  portal,  alcoholic,  or  multilobular 
ciiTho9isof  the,  169-185,216;  acute vellow 
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•Uo}ib]r  uf  the  livtTuiii.117;  ftkohol  uid. 
1 70;  aiul  glyoo^tcnnK  4*1  '•  ">*I  |auu:niMitti, 
2A7  -,  itr»1  pvlclhrainhfMli,  U2 ;  a^dt**  in, 
17IS  18S.  Ml).  'Si.\,  y^O:  GOBiiMUffttory 
wnooK  aniAtoninvv  in,  174,  IHl  :  roiiipli- 
Mtloaiii  1140  :  i-ouPM-  tkXiA  progiiovi*,  IM; 
dtafnoib,  1S1-IS2,  rrom  5vcuu[]>r>-  c«rci- 
nBMM  ofthr  l<T<-r,  31*i  :  lUtirvtic  im  ItUt ; 
CRiitduloii  in,  179 ;  btumntcncau in,  177, 
188  :  uiorUd  uatonir.  l7S-i;6  ;  ratilUple 
hepatic  feiicDDnuui  uhI,  220  ;  iiiiii-tiluohdUi-, 
171  ',  i>anK<'iil<sljt  aMomlniit  In,  104 ; 
p<>rt*l  tbroutbwi.'F  iu,  173;  pjm-zik  in, 
1*9;  ram  iu  jM-ribejuititiH,  1£S  ;  Nplecn 
In,  176,  'IVl,  44fi  ;  nvniptMn*  am)  »1kiu, 
17tf-U»;  trptuli'  u  k  CKUTC  of,  K»8; 
mattncnt,  18:^-181 ;  nrino  in,  178.  S89  ; 
vocnltlng  In.  177 

Liver.  tti«,  aWo*  of.  mnltipk,  mt.  Py1p> 
^bi(>)lili^  .Su|i)iiir<iUt(',  I4&-I5O  :  aiLfttoiiij 
o(  (Fi((«  1  »nfi  2J,  S-10;  antcrartoit.  S. 
18 ;  wilitoxic  or  ilet'ixkaliu],'  [uiiuliou, 
^  31.  38-44:  InlUty  rHnotiaii,  'iO : 
•.■«^li•c,  I60-1ft3  :  "<-hilt  no."  21  :  con- 
xcnlttd  ilctufmltiTM  of.  7-S  :  cyanotic 
Atropbjr  at,  mO-143;  ejrMic  tlLst-oM  nf, 
221  ;  dftrtrwrrlnl.  *,  S.  HJ ;  ilintni)')nn% 
7  ;  rxvnwrj  fuiittiou  nf.  aO,  3S-44  ;  foi-*I 
iwci(M>M  lit,  171  :  tuiii^tloiu  of,  au(]  tbi-ir 
(lliuxvlera,  30 -dA,  iimin  «,vm|ili^nt«,  '21-2'J  ; 
^yo(ifn^i«OiDrti(»i,'JO:Ii}')ienctaUi>C165- 
163 ;  111  ncrmiirftaly,  .^90  ;  in  acnt«  yellow 
Atrophy  <A  tb*  UvM-.  1K>-1!J1.  KM;  ta 
UlUry  rirrbmU,  1S$,  Vi'h  ;  in  bronaud 
ilblieir^i,  Xlli ;  iu  dironlr  iwuoruititbi.  292 ; 
ill  fouxiuittal  •tliliii-mtion  nf  llie  Ijilcdnot^i, 
104  ;  in  lj'nj|>bMlciwma,  4<!KI ;  in  i>vri- 
1)p|i«lill\  IlI4  :  in  pbnsphonu  pol>«io]u|c 
190;  111  fortnl  clrrbod^  173.  174,  179; 
in  j-riniary  rjimnotiuk  'JI9 ;  in  pylt- 
tbro4u1«>Bii>,  143-144  ;  in  sMnuilnry  cnr- 
ctnaniA.  VOS-'iOT  ;  In  mppnratlve  prle* 
pblrbili*.  147:  iu  W«U<  OiscMe,  111; 
iBniMeffiift,  20U:  lytupfaatica  of,  filO; 
iBowcncutn  of,  6;  Mrrm  of,  11;  tiut- 
inc^  160-133.  105  ;  pMdtlou  vT.  3  ;  pta>i« 
<A  f.Yigf.  3  Mill  4>,  11-19  ;  ntbiiJon  to  thu 
Hlilwn,  442,  lo  the  AltRH-tilATy  tunol, 
443  ;  relAlioD^  4'5  ;  nxui  (utuunn  dod, 
727  ;  rrtrowrtril,  7.  ft  :  upcnmliiry  ycll'iw 
Ktropby  of.  &4d  :  mtmnin*!  "twte"  is, 
4ta :  anrfuw  i ;  •ypbiiu  of  tb*.  isa, 
189,  103,  200-S04,  <lbgno«b  twm 
atcotu]»Tf  carctnoma  of  th«  llwr,  213 ; 
tnhcTculona  of,  IDS ;  *vMwIa  of,  9 ; 
might  uf,  7 

Ltrvr,  tuiHoin  of  Uie,  304-22S ;  oamroou 
•ngimna,  2:11  ;  ctsIm.  221 ;  SbramA.  3S3  ; 
IjmpbulaiHtna,  2itl  ;  pignent,  210 : 
priBHify  oKKtnooK.  316-219.  ctrrtiOfU  of 
Um  bv«r  in.  21tf ;  tnpnira»l  "rwtt*" 
ami.  433  ;  Mrrunut,  'il9  ;  HroHMiary  C^- 
tiinobtf.  3(M<21S  ;  ago  ainl,  207 ;  chole- 


cyktitli  in,  £M ;  coran  in,  209  ;  iliagtMBli., 
211-1^15  i  le<ioK)-tiKls  iu,  310;  uorkH 
watoniy,  20S-^7  ',  pain  id,  20$:  )>ro- 
guoau,  210  ;  pynxiii  in.  214  ;  wymptains, 
207-'^10;  trtuitiiiuiit,  21S 

Lomin'a  t]r|w  of  inlimtiliMii.  487 

Lu<jif«r  iiiMub  iMiButiiiit;.  ISd 

UimLa^,  in  acute  tic|ihritiK.  SOS  ;  in  mui 
cakiilna,  668 

Lnitibar  imnclun!  in  uraciuia.  670 

Lymph,  pbyaloluiy  uf  the,  510.513 

LymphadwmiiiL,  469-481  ;  mlvD'iiil  growih* 
iu.  468  ;  »gv  awl,  481  ;  aliiucnrary 
caiiAl  ill,  Itifi,  472  ;  anw-mls  iu.  471  :  lUtd 
A<li1lM>u*i>  •lln'km',  40),  417;  arwn'c  in, 
480 ;  bactorinl  tnfecttou  in,  480  -  481, 
487-488 ;  lilDocVcbangw  in,  471  :  >Wib 
to,  474  :  de«cnpitton,  45il  ;  <tbgiMui«, 
474-477;  -lunitioa,  474;  alittlniry,  481- 
482;  livvt  In.  488.  472;  huwlllY  lit. 
461  ;  hii.t<iry,  480  ;  Ilv«r  In,  468  ;  W«] 
InitAtioii  and,  182  ;  lytupbHtk  ulttmlt  in, 
482-484,  489;  maHnd  ■ruilomy,  462- 
467  ;  of  tfa«  llvrf,  221  ;  nf  tlic  pniicrtas 
805;  j<rO|i[UOBi».  477:  p)rcxiB  in.  47£ ; 
tx  and.  461,  474 :  fl]itteii  In.  484.  4*1  ; 
aymptonH,  489-473  ;  tcmtnatiAn,  474  ; 
ttftnwtii.  478-481  ;  luherciilwb  in, 
480-461  :  487-488,  475  ;  varlrtiMs  488  ; 
x-ntys  In,  480 

Lviupluulvnoota,  ranai.  705 

"  lorinpfaadenoma  celU"  of  VIrebow.  484 

Lymphadcnoata,  jm  LympliadMioiun.  4$9- 
481 

LyniphagogDM,  611-612 

Lyniphangioina  at  tbv  kkliiey,  7)1 

Lyniphalk  ^aoda,  tb«,  mtXat  aplueetoiny, 
485,  4S6 ;  in  bUlwy  dnteds  nf  tbe 
llrer,  188 :  In  canJnoma  of  lh«  fiUI* 
bbMldvr,  247  ;  iu  vwinoina  of  Ui«  liter. 
208-207 ;  in  carcinomn  of  Ifac  pauicru*. 
304  ;  in  lympbiklciiania.  482-4G4.  489  ; 
in  renal  tuberciiluU,  (187 :  in  tbv  iUIiih 
thyiulcus  4!>8 

Lyniphniiri,  the,  HIU'<1  with  title  In  ofaMnio* 
tivr  jsiiuiliVB,  74.  91 

l.viii|i>iatiBni,  «ni  Htala*  Lymifhatiirit*,  482- 
4D.'i 

Lyinpbotua.  lyiuphonia  maligiinin,  lym- 
iibnaaivntiia,  lyin[ib>iwrcQitiat(Ma,  tn 
LynphwlcBoma,  459-481 

L>iapbo«uwinuL  of  tbe  kidmy.  708,  221 

Ualaria,  iumI  liMiniatuRa,  887  ;  ■•14I  byp«r- 
traphic  biliary  clirliwdc  of  tba  llnr,  187  i 
and  portal  cin-lMMlii  nf  the  llwr.  179  ;  and 
urlnnry  fi»vai,  871 

Slnlpigbiui  bodlca  of  Ibe  iptcen.  1I10,  In 
hMit«riftl  Infeetlona,  437 ;  iii  UnWwiai 
4l*»iiM.  465;  tu  tAutmbi,  l»7-438:  in 
1]  mpliailennBka,  185 

SlaltfHima  in  dironk  pniKtwIitia,  MS 

SCauin  in  unwmis.  573 
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MantMniu,  tn  nuHl  t)i»«M«,  S83  i  in  parttal 

neplimtomy.  M8-M0 
UUM|te  iti  cliolrlitlsLLMs  2d8 

Maftt-extracu  lu  raid  diseoMs,  006.  622, 

(t7S 
Mwduutiiiitiii,  cLtoiiL,  Aiut  polfortoiueiiitl*, 

\^' 
VeUoua  lu  purtaj  cirrli'nis  of  tbv  li^ur,  177 
M«luiUl.  urtiiao'-  ^41-•'•1'2 
Mdoaotic  tumours  »r  ibo  koluoy,  70S ;  of 

tlw  liY«r.  21»-2aO 
MdanurU,  2«0,  541 
Uk.■ll^tnlAli■llt,  jappruMcd.  uid  ci>n(|«3ti(m  of 

the  liver,  1&8 
Morvury  canxlng  ftlhtimlnnnii.  S93 
M«wiit«ric  Teliis,  UironibtMl*  of  the,  Jtcute 

itymptniit.i,  141 
M#JA>i«par,  the,  6,  10  ;  in  h«[MtO[>l'Mb,  15 

3)I<EiMth*?liuiuii  nnil  ^ujirarenal  tittiKtiin,  4S7 
MelabolUiii,  tiitrocriii^Ei*.  in  iliMaac^  nr  Ilie 
tliyroid  gUud.  !i3U -3^2  ;  iu  ckopbllialmir. 
goitru,  ^&9  ;  ia  ftwn  ha|MLic  ilisnnln^ 
27 -»S.  :$5  :  t»  pbofphonu  [witoulnit.  Sfi  : 
tiicivMLiL  nftwr  partift)  iwplir«cto«uy,  1>98- 

UeUotuiA.  iti  liyiirra(.>[^iratnii.  4S0,  713  ;  In 

ntml  Mtrvumit,  706  ;  In  ■ii]i3>>inilli'«  pyhr- 

lihloliitU,  H7  ;  in  iireteml  raj':iuiinuii  742 

Helhylow  blue  U-A  int  thr  biilneyv,  <M9 

Mu'tiiiitiun.  frc({uvul,  iu  renal  (ulwrciUntia, 

use 

Ml«ming  liver.  11-19 

Milk  illet  iu  iici'liHtik.  COS,  621 

M<in>iinit')i  Hixii,  ■'167 

y»ii(ci>lU»  iiliix'v  auil  cnftinUni.  940 ;  tuid 

iiifnuiiitBiK,  lis 

Slnr|ibln^  t!ie  om  of,  bi  tucvlti  neplirlti!!, 
60l> ;  ill  I-Ulary  coli<r.  '.'93 :  In  gntnulnr 
kidney,  631;  in  rauol  colic.  700;  in 
nrinury  frn-r,  87fi 

MovnbU  ktiliioy,  030  ;  tiici.  U-IB  ;  aplnu, 

^^^J^|7 

Mucin.  MllAty,  a2-«3;  In  p«rl1yniph,  fi^S; 

iu  uTixnia,   52.'<;  tiii-nMM<l  iu  hvet,  M, 

63   ' 
Mncln  ftud  mnoaiiU,  nrinarY,  rii$ 
Mnool'U  iu  ooUoKl  cyvU,  522 
Milroil*   UiriiiltTaiiv*,    [>itnn''BtBtiou    of    UlC( 

ill  A-Mi»oti'«  .liM-*i>p,  40"^.  411 
Mut'ius  iirmnry,  hi'i 
MninpH  nit'l  avut«  pniicrafttiU«,  378,  282 
MoAcii'-Atire,  umli^teil,  tn  Ibe  stodl*.  291| 

2»t.  307.  »12.  313 
MuMot's  Ayiui'tcnn,  SOS 
My»llti*.  f<^al,  <la*^  tn  *rv<tiLr  or  le«>L  ttii 
MyeJovytcs  f^plvuli:.  lu  iMctvrnl  tafMlloiu, 

137 
Myalonio,  uintilple,  kiw)  AlbniiiiHonii,  A67 
Myiovd«Dia,    Uh-ih*i    iFI^    t   Hud   S)j 

Kruniviptly    v>*i.    S94 ;    Bg«    aw\,  340; 

Muunda  in.  35-1;  atxl  inrAiitilMUi.  4d8; 


eounM),  3&&  ;  dmcripliou.  StA  ;  dUftnu 
366 :  cxi>«riuteulAl.  34?  :  rolhi«nii(  — 
opbtlialinlc  ^ttn-.  37(1  ;  xraituUr  kHlnry 
ud,  ftiS ;  hi't^lttT  «nil.  347  ;  burory, 
3411 :  iuMiity  ill,  353 :  Lx.Bliti-  au>l, 
347  :  nentkl  chon^ra  to.  352  :  uoriiid 
uufttomjr,  3l7  ;  oedcm*  In,  3Ml ;  oirga 
couMaoipiloii  iu,  330;  |mit»u>  iu,  374; 
patfaolugy,  348 ;  jirugiiotfih,  SA^ :  " 
ud,  347  ;  Hkln  in.  84».  351  ;  lyiti;*! 
34fl-3:>5;  tfayrui.1  yluia  In.  347  ■■■■. 
traOtoDUt.  316,  350-358  :  orliw  m,  3a\ 

Myvwdwra.  infkiitilv.   48«,  m   .■/«•  Crr* 
tluiim.  334-344  ;  j>i*euil9,  337 

Myioliponifc.  renal.  721 

Myxo^t^  iciiaJ.707.  711,  7il,  tti 

UyxoiArooiiu,  renal,  70$,  722 

N:i|J)tbot   pnbonbig  utd  lucmoflabltutrte, 

54  L 
Necroais,  focAl,  in  tlie  livnr,  171 
Nopfarttcuuli,  (>76-iiS&  :  tf^aJjti  HaamiL 

pfarOTis,  ilydioovphimiN,  ami  Pt nii-t.>in,. 
Ni'phrvctoniy,    733;  iu  D«plifx>] 

In  reuiil  AUcar>«iii,  ft52 ;  if  n l. 

701  ;    tu    reuiU    KkIuIa.    470 ;    in     noiAl 

hydalM.  TIC  :  In  n*uftl  titberculMia.  801 : 

In  renal  tuniiMir,  710 

"Nejllllltc  p«KM4;vr«,"  UrO 

Nvplirit^N  IrSTt-SIlS ;  msit*  Uifwiimii  f- 
«nd,  586,  A9I,  594-A95 ;  alhomkuiiri*  M>ii 
iSS-lSS  :  ak-olul  >i»i,  :>92-.'>93  .  W-Ur 
c«ii«ing.  591.  5D2 ;  BriKbi'i  dU< 
687  ;  t«iith«rMe«  u»!,  bdl.  .'U'3  ;  ol 
flCAtlMi,  M6-568 ;  coU  Mid.  5»0 .  dii 
nitillitun  anil,  608 ;  dljJitkreiU  nnd,  51 
595;     "tiolo©-,    6S9*fie£;     iii..,.fi. 
);r«uuUT    kidney    nud,    6Si  ;     . 
593;  UidsMMMM  ki-lnuy  eiiil,  -tj 

uhI.  691,  594  ;   liver  ilwt^-^ 
nephrolyaiti*  >nil.59r.'>y2:  <><< 
69(1-588;  otm-   ■  i 
bicbrouukt*   ■' 

894  :   iGMlvt   

■Tpliilis  tuid.  fivn,  (ii»»  :  innc  k^tiif.  nud 
691 -.^96  ;  (tiqxintlua  Anit,  61)1,  t>V3 
viuytnniiiMf  atid,  591 

Nepliritw,  ArtiU,  (leMjuiunAUve.  diffUM,  par- 
9U<ihyBuitou«,  or  lutol,  598.*'-:  '  '  1 
fn,  604;  amaurruu  in,  tlOO,  - 
mnn's  MpcnW  in,  .'■'.'"  ■  ■■«iT. 
008;  c«rli»rA«cul* 

tieatb  bi.  59S:  dir>.  i| 

In,  006 ;  dl^talti  lu,  Cu:  . 
607 ;  Klaiup«in  tn,  59P.  $00.  i 
in,  ^9&  :  IiiurniorrluKi  in,  (103  ,  ii>i- u,  :*» 
tn,  "39,  00-i :  milk  .lift  in.  M.'. ;  inorV^d 
«i»tomy.  5»"J-598  ;  morplnun  Id,  >'.■'''  r 
nwlirtu  ui.  i<W.  d00-i>')2  ;  pannnt'  - 
80$  ;  piloceri>in«  in.  4(Ml-ft07  ;  pn->eii'  i~ 
805 ;  pui^attvM  Lu,  407 ;  relation  w 
dirouic  Di-iiUillb.  589.  698  :  rvtbittla  lu, 
803  ;  Ktrolmlbar  BMrlili  Ui.  803 ;  wtiu 
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frvc  ilUt  in,  AOS ;  «wp«tiiig  in,  iM6  :  *ynip- 
vms  !»9EI'803:  lypbilia  lud.  604-i50J, 
693 ;  trvfttrnant,  SOS-flOS ;  iirMmia  in. 
&Vd.  trMtment.  SOS  l  ure«<cxcretion  Ira- 
Mowd  lit,  M-t  :  onuft  in.  696>599 ;  v«ne- 
KMtion  in,  M8  ;  vomtttng  in.  !>(i8-.S9() ; 
wtUtout  •Ibnoiinnrin,  in  rhildTvii,  di^4 

N«l<)irllK  Mu1«  iutuntili&l,  *c«  NcpliritU, 
snppunitiw.  ««0-«4!5 

Kephritl*,  rhroiilr,  Iniyc  wTiiU  *nd  ««- 
tractol  w)>ite  kidiier.  U08-it;^i:  olhomiii- 
nrl«  and,  <$10;  nlcohol  in,  023;  uunroklii 
in,  616  1  ADMfniA  in,  013  ;  «ftrHtovMou1«r 
uluuigcH  iu,  614-ai.%  til»  ;  cut-  in,  619  ; 
>!link«l  liUtof-v  ill,  609-610  ;  ikliilit)-  io, 
t\-l-t>\%\  dinfrnMitt.  eid-6S0  ;  diet  In, 
631-6^2 :  iliuii-ttci  in.  622  ;  dytpn«»  in. 
616 :  KBRernl  cansidcratutu,  60B-610 ; 
l)««niuurU  tii,  61S ;  hftcmcTrhagM  in,  614  ; 
iMMilachc  in,  614-616;  bjrpvrpyrvxi*  in, 
616:  ineidioUH  onnt,  S89,  61 'i  ;  UUnt, 
SSB.  615  ;  milk  diet  in,  621  ;  morhid 
uixtoniy,  610-612;  natumi  !u,  613: 
otdmu  b,  613.  620  ;  pmi»Klitt4  in,  617- 
6IS:  iMTitinitia  in,  616;  pignnttation 
Iu,  6H  :  t)I'.-u[ii]r  to.  617-416  ;  pntunoola 
111.  til  8  ;  iirognwlit,  630-621  :  rrlstion  to 
ftcnte  nephrili*,  fiS9,  r>99,  610,  612  ; 
rvtiuilli  iu.  615,  621 ;  aliiii  eniptious  in, 
61J;  RtoiiiAtitiH  in,  614:  MiildEH  iIdhUi 
in.  616  ;  ■'ymptftniit.  6I2-61I> ;  wj-philiti^-, 
603:  lfcatni«nt.  621-622;  tikenliw 
colitix  in,  614  ;  nriu-iiiiu  in,  612,  61'-  \\\', 
619,  620;  uiva-cicrctioii  iu,  54.^  tI19  ; 
nriue  in,  618  :  vonttting  in,  613  ;  wMtJiig 
tB,  613-613 

X«|i)irlti*,  chranfi-  liit«nlitlal,  tu  Kidney, 
UrADiilAr,  033-632 

Xcpliritis,  conwcutirfi,  nmeaiU  in,  573.  uka- 
ezoredon  Itf  neJ  In,  M-l  ;   gtamemlnr, 

Kvpbrilb,  inLtntitiaL  5S6-.'>89  :  retLnitlB  in, 
637,  act  also  Kidnt^y,  Graniitar 

NephritU,  lynplKMaaloiu,  597 ;  paraic>iy- 
Riatoux,  609 ;  tnppHimUve,  660-66)4  : 
trJBMtnry,  B56.  603-604  ;  Iramuatlc,  659  ; 
tuliolar,  568,  609 

Nrplirnlitliobiniy,  70| 
iKrpltmlyMn  niiil  ncpliritiSi  S91-S92 

Nf  pUrojw.x  >'  iu  n.!)fhropitQ«iB,  642 

Ni-pliM)pl(i->iA,  63-1-641,  647 :  nciitc  bydra^ 
n«-p}in»*i*  in,  6Sfl,  640,  643 ;  A(ee  nnd, 
636  ;  ao<I  a|>[>vndii;u1nr  dJsMM,  639  ;  and 
bepatopwola,  12.  640:  atropliy  of  the 
ktilnej  In,  610  ;  hathinf(  aa  a  can.id  of, 
687  ;  colk  in.  638  :  definition.  633 ; 
dii^nwii.  611;  UUtti'n  ai-ita  in,  638: 
■Ulatalion  af  rhe  ibimucli  in,  640  ;  ilue  to 
maaaa^  637  :  diiodvaal  obolruction  in, 
640:  "Moating  kidney."  635.  648:  gnatric 
crlMa  In.  689  :  Rlt'uard'*  vicwi  on.  636 : 
liMHMtntia  in.  6S9  :  iiitm  -  aWoraiaal 
pnaiurf  awl,  633  ;  jaundin  In,  6(0-641 ; 


mcMiueplimti  in,  63.^  ;  "movaViIv  kiilnvy," 
636  ;  u«uroMi.  dw  to,  638-643 ;  nnrnial 
pamtion  of  the  kl<lney  and,  633-(!3ri ; 
ofdMna  in,  6:^9 ;  opwntJcino  for,  642 : 
palu  Su,  638.  641;  "palpatio  kidudy," 
636  :  |icrli><!|tliri«  fat  and.  634,  637  i 
Ttiodd'i  Inlw  anil,  611:  wx  and,  6.S8  ; 
Kvuiiiiouif,  !i3N-64i  :  tacliYi-anIi*  tu.  640  ; 
tiglit-laaiiig  and,  487  ;  t«niau  of  mwl 
pMllrlr  in,  639 ;  tnatmnit,  641-648 ; 
nrvt^nl  olxtruction  in,  68d 

Ncphrorrhaphy  iu  nvpliroptooia,  643 

Neplirotaiiiy,  in  calculous  anuria,  705 ;  In 
perinephric  atucfja.  682 ;  In  pyalone- 
plihtio,  682  :  iii  pv«nephiv<it,  6S2,  6S3; 
In  r«njd  alHccH*.  667  ;  in  trnal  talciiluN, 
701;  In  renal  hydatid,  719;  in  itmal 
tiibcTcnlooM,  61*1  ;  in  t amour  of  tli«  »ual 
p«Ivi»,  720 

NeplinwiiplcKctomy,  Sn  imal  nilj«i\-nIo*U, 
691 ;  in  liimoiir  of  lli«  ivimI  )«lvts.  720 

Nmitm  of  the  kidiii-y,  566 ;  of  tlie  llfi-r.  10 

N«Tvi«M  *Y*Uni,  inflneJioo  on  glyoogenMta, 
45  ;  on  nriuitry  fever,  670-671 

NcttroathDDia  nnd  oxalurlo,  553 ;  cqmmaB  bi 
hepitoplo«i»,  17;  in  n*i.liropt«l«,  638, 
012 

Ni'iirine  in  t1ie  nrlno  of  Addiaau'a  diaeue, 
409 

>'i<itritt«,  r«trob)dbAr,  and  tb«  oepbritb  of 
piryiianfly,  603 

Nitrogenoiia  «xcr«tioii,  urinary,  544-549 

Nittognous  niftaboliim  in  fuiKtional  bepatie 
diEwauM,  37 

"  Nulwciilii,"  lh<  urinary,  558 

NuL-leoolhuniiu,  urinary.  55S 

Xiilmeg  liver,  160-163, 165 

O^Hwity,  492-509;  auaeioin  antj.  19:>.  496; 
dinletei  due  to,  45,  4V7  :  dJaK')'"''  ''"in 
■nyiocdeiiia,  356  ;  dlc1«ri|'  ri-cfunmmded, 
503 ;  dro|>iy  in,  498 ;  «uoloi(>.  493 ; 
6nid  and,  605  ;  foixt  and,  194  196,  501  ; 
KOMl  and,  497  ;  lieart- fall  tire  in,  497-190  ; 
locnliwal  forini  of,  507  ;  pancrnalic 
linemorrhagp  in,  27'J,  273;  paiicrcatiLiii 
iiud,  279  ;  j-lethori.-,  4fi"  ;  rmce  and, 
194 ;  ■!«  wnleri  in,  506 ;  Ireatmont, 
501-507  :  tubi-TeulMd.4  In,  507 

OelirooMUt  and  Addi>on'*  di**«M,  4U,  417  ; 
niid  alkapUKiuria,  643  y^ 

Oedema,  510 -.'^28 ;  angionaurotlc,  617 ; 
Cerebral,  in  nrai^mia,  575 ;  oervbrcMplud 
fluid  ami.  518;  ciiloridaa  and,  925; 
oMgnTalloit  in,  619 ;  compodUnn  of 
exudate  in,  51&-526,  601 ;  cytology  of, 
S36 ;  eleutrolytM  of  vxudatv  in,  525 ; 
dep1ianti&.il«  and,  AH  ;  engOTgomcnt  and, 
5]>l-'>16;  farton  in  catiMitinn  of,  514; 
gvnetal  patiiology.  513-516  ;  beart  diwnM 
and.  615  ;  bydraomic  or  m^hri^tk,  510  ; 
in  acute  nepbhtK  5S3.  698-599.  600-602, 
604  ;  In  ctinuilc  uvpbrttla.  613,  620  i  in 


758 


SYSTEM  OF  MEDICINE 


cystic  disease  of  tlie  kiihieys,  714  ;  in 
exophthalmic  goitre,  372 ;  iu  nephroptosiH, 
638  ;  in  obesity,  498  ;  in  renal  disease, 
5S3  ;  iuflaminatoiy,  517  ;  lymph  forniu- 
tion  and  absorption  and,  510-513 ;  lyitiplia- 
gogues  and,  51I-5r2;  lymphatic,  517; 
myxoedeiiia  and,  518  ;  osmosis  and,  511, 
613  ;  protein -i]notient  in,  513,  520  ;  pul- 
monale', in  acute  nephritis,  601  ;  retention 
of  chlorides  and,  525  ;  necretion  of  urine 
lessened  in,  545  ;  venous  obstruction  ami, 
515 

Oedema,  noliil,  in  exophthalmic  goitre,  372, 
S81  ;  iu  myxoedema,  350 

Oertel's  treatment  for  olwsity,  502 

Olive  oil,  in  cholelithiasis,  262 

Opsonic  index,  the,  iu  Addison's  disease, 
419  ;  in  renal  tuberxiulosis,  6S7,  689, 690  ; 
in  ureteral  tuberculosis,  736 

Orthodiasco|)e,  the,  in  hepatoptosis,  6 

Osmosis  and  lymph  formation,  511,  513 

Osteoma,  renal,  711 

Osteomalacia  and  exophthalmic  goitre,  361 

Osteo^iorosis  and  acromegaly,  390 

Ovary,  Huid  in  cysts  of  the,  522,  525,  cyto- 
diagnosis,  526  ;  tumours  of,  diagnosis  from 
movable  kidney,  641,  from  nephrectasis, 
678,  from  renal  tumours,  727 

Over-feeding,  effect  of,  on  the  body  aud  the 
Uver,  23,  30-32 

Oxalate  renal  calculi,  696  ;  pain  in,  698 

Oxalic  acid  and  functional  disease  of  the 
liver,  37 

Oxaluria,  653  ;  in  chronic  pancreatitis,  293 

Oxygen  consumption,  in  diseases  of  the 
thyroid  glaud,  330-331 ;  in  exophthalmic 
goitre,  369 

Ox}-mandcIic  acid,  uriuar>',  in  acute  yellow 
atrophy  of  the  liver,  126 

Pancreas,  cystt  of  the,  273,  309-314  ;  cal- 
culus and,  309  ;  congenital,  311  ;  dia- 
gnosis, 312  ;  etiology,  309  ;  hydatid,  311 ; 
multil ocular,  310 ;  patholog)-,  310  ;  re- 
tention, 310 ;  snprarenat  capsules  and, 
309;  syniptonis,  311  ;  trauinn  and,  309, 
310  ;  treatment,  313 
PauLTftiis.  diiseases  of  the,  269-317 
Pancreas,  haemorrhage  into  the,  270-277  ; 
bii'.terial  infection  in,  272  ;  cysts  due  to, 

273  ;  diagnosis,  275-276 ;  etiology,  270- 
273 ;  fat-necrosis  in,  300  ;  hyallue  de- 
generation in,  273  ;  morbid  anatomy,  273  ; 
obesity  niid,  272  ;  pathology,  274  ;  pro- 
gnosLs,   276  :   sex  aud.    272  ;    symptoms, 

274  ;  treatment,  276  ;  urine  in,  275 
Pancreas,    the ;    acce'sorv,    269  ;    adenoma, 

of,  297,  305  ;  amyloid,  298  ;  atrophy  of, 
2P7-2D8.  in  rystic  disease.  311  :  carcinoma 
of,  304-308,  and  chronic  p«uci«atilis  288  ; 
'.'loudv  swelling  of.  299;  congenital  anoma- 
lies (if,  269:  oysis  of,  304,  309-314; 
fatty  change  in.  298  ;  fibrosis  f)f,  nee  Pan- 


creatitis, Chronic  286-296  ;  haeniorrhAur 
into,  270-277  ;  iu  acromegaly,  391  ;  iu 
biliary  cirrhosis,  196 ;  in  congenital  ob- 
literation of  the  bile-ducts.  104:  in 
infantilism,  490;  in  phosphorus  poison- 
ing, 130  ;  in  portal  cirrhosis  of  the  livtr, 
176  ;  lymphnilenoma  of,  305  ;  necrosis  of. 
277,  279-280;  pigmentation  of.  aS."*  : 
sarcoma  of,  305  ;  syphilis  of,  316  ;  tests 
for  functional  efficiency  of,  294  ;  tul*r- 
culosls  of,  315  ;  tumours  of.  303-314  : 
wandering,  270 
Pancreatic  Duct,  the,  and  acute  catarrhal 
jaundice,  224  ;  calculus  in,  270,  271  : 
carcinoma  of,  805 :  ligature  of,  and  chronic 
pancreatitis,  288,  and  pancreatic  cvst, 
309 
Paiicreatin  in  treatment  of  pancreatitis,  290 
Pancreatitis,  Acute,  277-286  :  age  and,  27W  ; 
and  acute  catarrhal  jaundice,  224  ;  !>ii<l 
cholelithiasis,  278  ;  and  haemorrhofce  into 
the  pancreas,  271  ;  bacterial  inftrction  iu. 
279  ;  Cammidge's  test  in,  284  ;  chole- 
lithiasis and,  278 :  constijiation  iu.  281  : 
diagnosis,  283-286  ;  etiology,  278-279  ; 
fat-necrosis  in,  300  ;  glycosuria  in,  281  ; 
haemorrhage  in,  278  ;  in  acute  catarrhul 
jaundice,  224  ;  in  suppurative  cliolaugiti>. 
235  ;  latent  suppuration  in,  282  :  leucv- 
cytosis  in,   282  ;    niorhid    anatomy.   279- 

281  :  mumps  and,  278  ;  obesity  and,  2"!* : 
pain  in,  282  ;  pathology,  281  ;  jtroguosi-, 

286  ;     sialorrhoea    in,    2S2 ;     symptoms, 

282  ;  treatment,  236 ;  urine  iu,  283-2!*« 
Pancreatitis,    Chronic,    286-296 ;     a)re  and. 

288-289  ;  and  haemorrhage  into  the 
pancreas,  271-272  ;   l»ai'terial  infei:tion  in, 

287  ;  carcinoma  and,  288  ;  cholelithia-ii't 
and,  288  ;  diabetes  and,  291  ;  dtagnosi'i, 
293,  from  carcinoma  of  the  pancn-a-, 
308,  from  cholelithia.sis,  260  ;  -lue  to 
obstTOCtiou,  238  ;  etiologj-,  286-289  :  fat- 
necrosis  rare  iu,  290,  300  ;  in  chronic 
catarrhal  jaundice,  226 ;  in  paiicreatii' 
cyst,  310  ;  morbiil  anatomy.  289-290 : 
pain  in,  292;  pathology,  290-291  ;  pro- 
gnosis, 294  ;  stools  iu,  290-291  ;  symp- 
toms, 291-293;  syphilitic,  316;  treat- 
ment, 295  ;  urine  in,  292 

Pancreatitis,  haemorrhagic,  277  ;     ntf    V.\n- 

crt'ft.s,  haemorrhage  into  the,  270-277 
Pancreon  in  treatment  of  pancreatitis,  29'> 
Papilloma,  of  bile-dnct,  249;  renal,  707,  719- 

720  ;  ureteral,  742 
Paracentesis  abdominis  in  perihejiatitis,  167  ; 

in  portal  cirrhosis  of  the  liver,  178 
Paracentesis  thoracis  in  acute  ne|)hritia,  60S 
Paraldehyde  in  granular  kiduer,  631 
Paranephric  tumours,  720-724 
Pa rnsvm pathetic  bodiea,  ZuckerkamlVs,  405 
Paratiiyroid  glands,  the,  323-324,  328-330  ; 
in  exophthalmic  goitre,   365 ;  iu  myxoe- 
dema, 349  ;  ioiline-coutent,  ii26 
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pBOtane,  iiritMty,  and  Cuunld^'n  rvacthni, 
384-2M 

Ptonto-uria,  ^$3 

Pepaia,  nriiiai7,  &&8 

Pwic«nliti»  in  c)iroiiicnt'|)ilirhi«t  fllT-ClS 

tteiliM>«liti«,  103-163  ;  a««  iii,  W7  ;  mk»- 

fiit«<l  cntiiUtiA»-s    1<16 ;    illaxnoaiv,   197; 

in     otNtiuctivo    MIlAry    cirrhnrfic,    19& ; 

local.  163  i  »y-inijtaiua,  ll]7;  syphilti  and. 

1S«,  201-202;  tuberv-iiliMa  and,  107 
pMriiMpliritU,  ((ri4-e.')(» 
PisrupIeaitU,     U7  -  HI' ;    la    p«rUi4|»tiU>. 

1S3-IS4,  Hd 
PmntlieHttuui  ami  iripraKUBl  loinodTw,  1^ 
Pvihnwum.  the,  in  bilurjr  uirrhooix  at  Ihm 

liMT,  188 ;    Ln  conguiiul  ohiitvntion  of 

tbfiUle-dncU;  IDS 
Pvritooitl^  AcnU,  and  fKnIiciiaUtix,   103  ; 

dii«  Ui  clioU-cji^itia.  "iW.   TMXt7.  2S^  : 

in  chronic  ni-iihrHiii,  *J18 
Pcntonitin.  Clmiiiic,  luul  perilu'^atilik,  184, 

lOiI  -,  atMl  pt'rbtplriijtiTi,  4 18  ;  in  wcombr]* 

i-aKluomui  o(  the  Mm,  210 
Ptntbi»iu  aun«iiuii,  aurl  AddJMu'*  >liMaa«, 

!Kk5  ;  and  rhaimeai  in  the  tiili'  pijpiirnU, 

58  :  «i(i  nnibillniirla.  50.  Sti,  MS  ;  tlie 

4]il««n  iu,  441>443  :  unc  aciit  aud,  fi4S 
Ptfiieokofer's  I«isl  for  bjk  mIu,  512 
PhtinyMiydi-azinti  pniNnnlag  himI  luMitiogl'>- 

Itiucliolia,  ^6 
P)ilnri<lzin  l«wt  tne  the  kiduej^,  €40 
Ptoiietidoaoopo     in     •xaminatfon    of     tbe 

IridmyH,  648 
Plioa|>hat«i,  urinary,  5.1S,  5.'i4>-r>S2 ;  dUtlae- 

U'lii  from  pmtuii  in  iMtiuc,  TtSS  ;  Mitbf , 

^ril  ;      ill    pbo^plioru»    |M)isoDiiig,    194 : 

HtelUr.  552  :  triple,  551-:.S2 
ni(»phallL-  tvual  calcnliu,  fiVti ;  paJs  In.  (99 
lli'^ihaturia,  &34I,  .'^a0-fi53 
nta^jtioniB,    eicntion     of,    inefMwd    by 

tliyrold  ^cdins.  3S1 
Plioapbii^nu     poiiouiiif     abd     n)tn)(«noiu 

rxcratioB,    39,    39.    88 :    cfTcvi    on   tlie 

i*bad>  or  Laagorban*,  29/  :  irl^ni  on  the 

Mtentiufi  of  bil«,   52.  vf  bile  Kid>,  02; 

Jwindind  du«  t»,  70,  89,  l-i9-l$5;  lartic 

acid  in  tbc  nriuc  Ln,  181,  133,  549;   rr- 

twwMance  tu  acut>  yvUow  atrophy  of  tbe 

HvM-,  118,  127 
Pica  in  «xoptithaIniic  KOitni.  372 
K^ent  tumours  of  tb«  )iv«T,  219 ;  of  tbv 

nprarenalH,  -i'^ 
Plgm^ntatioa  in  AddUon'it  diMUui-,  't02>4a.t, 

410-412,  •116>418 ;   In  cordnoiua  of   tlic 

paocrvas,  304  :  in  ebroolc  ni^phritis,  614  ; 

tn  exophtbnlinie  fiottre.   870;  in  iiypvr- 

BSphnMua,  481  ;  in  lyiDpiiaduionii,  473 
nioMrpisc  in  nrpliriUs,  flOd-007  ;  in  urinary 

hTtT.  «75 
Firia'a  nuwUon  [or  ij-mlse,  549 
PltnHary  axtract  in  Aildiaoa'a  illMaaa.  4S1 ; 

is  a  dlorttie,  531 


PUnitarj'  itland,   ihc   Lu  oi-Miurgaly,  890- 

392.  394  ;  in  adliin«l<  dolontu,  509  ;  in 

cretinism,    834:    in   ^ganli^mr    4D0  :    iu 

iuyxoeU«nia,  348  :  r«liitioti  lo  th«  tlivioid 

glaiii).  :i32  :  xMrnslion  of.  104 
Ploxiu,  tbp  rtniil,  inJ  |iol\*tiriA,  £6,^ 
Piwtiuiotiia,  dUuiiiulion  of  uriiuiry  (.lilnriilifk 

In.  .'•52 ;  in  clirouiL<  neplirltiK.  C18 
Polychfilia,  83  t  in  jauadirc,  ii>,  78,  S(t.M 
Palychroniin.    tiiliaii',    25,     30  ;    in    toliirl- 

enediaudne    iMtionluK,   78  :    relation    to 

Janntlicft,  55.56,  «8.  80,  S3.  01 
Polysiiuritis  in  otlipoois  dOloroMt,  50$ 
PolyoTTonteuitu,    161  ;    and    perilwpatitia, 

ltf5 
l'ol;'strn«ituf,  ne  PolyorromviiitLs 
Portal  pyaonJa,  145 
Ponal  vfflo,  tbrainbociA  ofthe.  U2-l4fi 
Potawium    bkbroinat*    |>jli«iiiug    and   at- 

phritis  592,  624 
Potaaatnm  chlorate   [•oiMining  and   liM>tiin> 

ftobtncholia,   5U  ;    and    baemuKlobiuiiTta, 

£41 
PotauJum    indidi'    iu  rvnal  ai:tinoTiiyoMU, 

093  ;  in.  niitd  ovphilis.  695 
Pncocity,  ofxnal,  and  by)i«niephroma,  404, 

432  ;  and  thi-  unprarrnal  ftlaiidx,  424 
Pregnancy,  and  ncul^  yvUnw  jitropby  of  tit* 

liver,  ill) ;  and  Addlsou'ei  diseow,  417  ; 

and    cflampala,  573,    (117.  6'2l  ;    and  fz> 

oj'btbalmic  ((oiUc,  361;  .indiodiur-^oiitvnt 

nfthc  Lliyroid  K'and,  326  :  and  nephritU, 

564  ;  a^d  tiranuiio  luimuroMx.  608 
Prognatliiun  (a  aciouicguly,  3t)2 
PrapttHlt  Id  bypcmephroiua,  430,  432 
I'lTHitalv,  biitfnianha^  frouu  tlic,  510 
Prcit«tB-<]noti«nt  in  wluuiii.  51 S,  520 
Protela  twrta,  nrtnary.  558-561 
ProtrypNln  and  acnto  pancr«aTllli',  27' 
I'ruritUK  ill  chroiiit'  nophritU.  6lo;   in  ur* 

opbtlialniir  ^itrp.S70;  in  lympbiulviianii, 

473  ;  In  wcamlary  canrlnoma  of  tlie  liver, 

215 
Pii«ido-l>ilc-dncU  in  ncutc  yrllow  atrophy  of 

tha  iiv-«r,  120;  in  tiillAO-  cirrhcMlH,   188- 

189.  195 
P^iHlo-li<tikB<>nii>,  «rv  Lyniidiadciuinw,  4fi9- 

•481 
PiewlQiDnciu  it]  aucttk  fluid.  522 
PiOTQtpcnnn<i«  of  tho  un-lrr,  7*3 
Ptoals  in  «icophtl)  idndc  ^itre,  367 
Pumieral  InfeEtKia  and  >uuidii;«,  101-103 
Piipti!!.  tbi!,  In  nnu -niia,  572,  574 
Pnrjraiivus    in    arnln    n*p1iriti>.    60" ;    in 

cboU-cysUtls.  225.  327  ;  iu  congcvtiDD  of 

tbe  liver.  160-162 
Puriue  baHc  and  hepatic  lua«lvr)UBcv.  33. 

85-37 
Pyaemia  ami  renal  «uppiimtio»,  681.  86S ; 

■»d  splf-nlo  a1»c«»4;  4&2 ;  portal,  *m  fy\^ 

pbUlnti^  8appnratiTc.  ]4S-l(iQ 
Pyplitia,   000-665;   alHuniiRnria  in,  557; 

artvrio^erusix  auit,  660  ;  caudng  pyoua- 
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phroMi^  680 ;  •liagiiosis,  603 ;  etiology, 
660 ;  pathology,  661  ;  pyuria  in,  562  ; 
Nyiuptoms,  662  ;  treatment,  664 

Pye'loiiephritia.  660-665;  diogQosifi,  663; 
etiology,  660  ;  in  renal  tuberculoHis,  690  ; 
iieiihrotoray  in,  6fi2  ;  pathologj-,  661  ; 
prognosis,  663  ;  symptoms,  662 ;  treat- 
ment, 664 

Pflephle! litis,  A<lhesive.  142-145  ;  hnemate- 
mesis  in,  144  ;  morbid  anatomy,  143 ; 
patholo)^-,  142  ;  prognoHis  and  symptom  a, 
144 

Pylephlebitis,  Suppurative,  145-150 ;  dia- 
gnoHLt,  148  ;  in  portal  cirrhosis  of  the  liver, 
173,  180  ;  morbid  anatomy,  147  ;  path- 
ology, 145  ;  proguosiii,  148  ;  symptoms, 
147  :  treatment,  149 

Pylethrombosis,  see  Pylephlebitis,  AdbeNive, 
142-145 

PyonepliTOHis  679-683  ;  calculus  and,  680  ; 
"  closed  "  or  "  open."  681 ;  diagnosis,  682 ; 
etiology,  680  ;  fistula  in,  669  ;  haematuria 
in,  681  ;  morbid  anatomy,  680  ;  pyelitis 
and,  680  :  Hymptom«,  661  ;  tuberculous, 
686  ;  urine  in,  680-681 

Pyopneuiuocholecystitis,  245 

Pyrexia,  stt  Fever 

Pyrocat«cbin,  in  Addison's  disease,  410  ;  in 
urine,  543 

Pyrogallic  acid  poisoning  and  haemoglobin- 
c)iolia,  .'■6,  83  ;  and  haemoglobinnria,  83, 
541 

Pyuria,  fiBl ;  in  pyelonepliritii,  662-663; 
in  pyonephrosis,  681  ;  in  renal  abHce^H, 
667 ;  in  renal  calculus.  697,  699  ;  tests 
for,  561  ;  in  renal  tuberculosis,  688 

Quailri urates,  545,  546,  547 
Quinine  in  pyelonephritis,  664,  665 

Rasplierry  kidney,.*iM  Kidney,  Granular,  623- 

632 

Ravuaud's  disease  and  haemoglobin  una, 
Ml 

Relapsing  fever  and  Ti/phus  biHosva,  111 

Retinitis,  albuminuric,  603,  615,  621,  626- 
ii'IS  ;  age  and  sex  and,  627  ;  pregnancy 
and.  603 

Rl ml >do myoma,  renal,  706,  707 

Rickets  and  infantilism,  488  ;  and  portal 
rirrliosis  of  the  liver,  172  ;  and  the  status 
lymphaticiis  483,  484  ;  splenic  enlarge- 
ment in,  455 

Riedel's  lolw  of  the  liver,  11-12;  diagnosis 
from  nephroptosis,  641 

Rigors,  in  acute  nephritis,  598  ;  in  pyelitis 
and  pyfli'nuphritis,  660  ;  in  pyelonephritis 
ami  pyonephrosis,  682  ;  in  renal  abscess, 
666  :  in  renal  actinomycosis,  692 ;  in 
renal  calculus,  693 :  in  renal  hydatid 
disease,  717  ;  in  suppurative  nt.-phritis, 
'ifiO ;  in  traumatic  nephritis,  659 ;  in 
uriu:iry  fever,  672,  675 


Rodageu  in  exophthalmic  goitre,  382 
Runtgen  rays,  9M  j;-myH 

Sahli's  glutoid  reaction,  294 

Salicylate  poisoning,  breathing  in,  574 

Salisbury  treatment  of  obesity.  502 

Salivary  glands,  the,  in  acute  pancreatitis, 
282 

Salt-free  diet  in  nephritis,  606,  622 

Santorini,  duct  of,  270 

Sarcoma,  diagnosis  from  iTmphadenoma, 
466,  476 ;  of  the  gall-ldadder,  246 ;  of 
the  kidney,  706-711,  721,  722  ;  of  tlie 
liver,  219 ;  of  the  pancreas,  305 ;  of  the 
spleen,  457  ;  of  the  suprarenals,  429 

Sarcoma,  melanotic,  of  the  bile-duct,  249 ; 
of  the  kidney,  708;  of  the  liver,  2I5t- 
220  ;  of  the  pancreas,  305  ;  of  the  spleen, 
458 

Scarlet  fever  and  nephritis,  590,  591,  594- 
595,  598 

Schmidt's  test  for  pancreatic  insufficiency, 
291,  294,  307,  312 

Schweiniger's  treatment  for  obesity,  502 

Sciatica  in  renal  calculus,  698 

Sclerodermia  and  exophthalmic  goitre,  370 

Sclerotics,  the,  in  icterus  neonatorum,  100  ; 
in  jaundice,  100 

Segregators,  urinary,  649,  690 

Sella  turcica,  the,  in  acromegaly,  390 

Semilunar  ganglia,  the,  and  Addison's  dis- 
ease, 401,  406 

Separators,  urinary,  649,  690 

Serositis,  multiple,  set  Polyorromenitis,  151 

Sexual  characteristics,  primary  and  secondary, 
486 

Sexual  precocity,  404,  424,  432 

Sialorrhoea  in  acute  pancreatitis,  282  ;  in 
chronic  pancreatitis,  292 

Sinusoids  in  the  liver,  9 

Skatolc,  539 

Skiagraphy,  see  x-rays 

Skin,  pigmentation  of  the,  416-418 

Southey's  tubes  in  acute  nephritia.  608 

J^pirochiteta  lympfuUiea  and  lymphadenoma. 
468 

Splanchnic  nerves,  the,  in  Addison's  diseai<e, 
401 

Splanchuomegaly  in  acromegaly,  390 

Spleen,  diseases  of  the.  435-458 

Spleen,  the,  abscess  of.  452-453  ;  accessory, 
444 ;  adhesions  of,  448 ;  angioma  of, 
457 ;  atrophy  of,  445 ;  c&rcinotua  of, 
457  ;  cysts  of,  456  ;  haemorrhages  in, 
450,  456  ;  in  acromegaly,  390 ;  in  a<-ute 
pancreatitis,  281  ;  in  anaemia,  440-442  ; 
in  Imcterial  infections.  436,  438-440  :  in 
biliary  cirrhosis  of  the  liver,  188.  196  ; 
in  chlorosis,  441 ;  in  congenital  obliteration 
of  the  bile-ducts,  105  ;  in  exophthalmic 
goitre,  437  ;  in  heart  disease,  449  ;  in 
lymphadenoma,  464.  471  ;  in  perisplenitis, 
447-449 ;    in   pernicious   anaemia,    441  ; 
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ill  portal  ciirhosix  of  the  liver,  176,  212, 
449  1  in  pylethrombosis,  143;  in  rickeU, 
455  ;  iu  suppurative  pylephlebitis,  147  ; 
it)  the  status  lymphaticua,  488 ;  id  toxaemia, 
437;  infarcts  in,  448,  450-452;  lar- 
dactous,  455 ;  lymphangioma  of,  457  ; 
malforntations  of,  443  ;  myelocytes  in, 
437,  441  ;  relation  to  the  liver,  442 ; 
"  rests  "  of,  444  ;  gyphilis  of,  454  ;  tuber- 
culosis of,  453  ;  tumours  of,  456-458 ; 
venous  engorgemi;nt  of,  449  ;  wandering, 
446-447 

Splenectomy,  effects  of,  435, 458  ;  in  wander- 
ing spleen,  449 

Splenomegaly,  441  •  443  ;  diagnosis  ^m 
renal  tumonrs,  727  ;  syphilitic,  454 

Splenunculi,  436,  444 

Slaj^l/loeoeau  pyogenes  aureus,  and  portal 
cirrhosis  of  the  liver,  171 ;  •'^.  j).  citrens 
and  haemorrhage  into  the  pancreas,  272 

Starvation,  t^ffects  on  iiietaholism,  27-30 

iVadis  epiiejtliats,  the,  in  uraemia,  573,  616 

Status  lyniphaticns,  482-485 

SUtus  thymicus,  482-485 

SteajKin  in  the  blood  and  liver,  48  ;  in  fat- 
necrosis,  300 

Sttatopygia,  Hottentot,  494 

Stfllwag's  sign,  367 

Stt^rcobilin,  faecal,  537,  539 ;  absent  in 
careiDonia  of  the  pancreas,  307  ;  urinary, 
in  fal-neerosis,  301 

Stigmata,  venou^t,  in  portal  cirrhosis  of  the 
liver,  179 

Stomach,  dilatation  of  the,  iu  nephroptosis, 
6-10  ;  renal  fistula  opening  into  the,  670 

Stomatitis  in  chronic  nephritis,  614 

Stools,  fatty,  in  carcinoma  of  the  jiBncreas, 
306  ;  iu  hepatic  inadequacv,  64  ;  in  pan- 
creatiUs,  281,  283.  291,  293,306,  312,  315, 
316 

Stonl.s  the,  in  acute  pancreatitis,  283  ;  in 
biliary  cirrliowis  of  the  liver,  191,  193, 
196-197;  in  biliary  fistula,  64  ;  in  carci- 
noma of  the  pancreas.  306-307  ;  iu  con- 
genital obliteration  of  the  bile-diicts,  107  ; 
in  chronic  pancreatitis,  290-291,  293  ;  in 
jaundice  in  infjtnta,  101,  102  ;  in  pyle- 
thrombosis, IM  ;  in  secondary-  carcinoma 
of  tlie  liver,  210  ;  iu  Weil's  disease,  113 

Stnnna  haaedninana  sen  i/ravesinna  coUoides, 
375 

Struma  lijxmialosu  suprttremdis,  427 

Strj'ehnine,  action  of  the  liver  on,  39 

Sugar,  formation  of  from  fat,  49  ;  in  the 
urine,  535 

Sulphates,  aromatic  and  simjile,  in  tl:e  urine, 
549-550 

Snlphoual  and  haemal oiiorphyriiiurin,  537 

Sulphur,  uriniiry  e\i:reti<m  ol',  Mi'-.'i.'iO 

Suprarenal  extract-',  405  ;  iu  Addison's  dis- 
ease, 419 

Suprarenal  gliuids,  llie,  ai'criisnry,  4:JS,  721  ; 
adenoma  of,  427  ;  antitoxic  function  of. 


404,  409  ;  atrophy  of.  423  ;  clondy  swel- 
ling of,  425 ;  coccidioidal  infection  of, 
427  ;  cysts  of,  427.  429  ;  fatty  change  iu, 
424,  427  ;  haemorrhage  into,  424  -  425  ; 
hypernephroma  and,  427-433  ;  hyper- 
plasia of,  424  ;  in  Addison's  disease,  397- 
401  ;  in  hypernephroma,  431  ;  inadequacy 
of,  423 ;  lardaceous  disease  of,  425 ;  physi- 
olt^y  of,  403-405;  stnicture  of,  403; 
supernumerary,  428,  721 ;  syphilis  of, 
426  ;  tuberculosis  0^  426,  427  ;  tumours 
of,  427-434 

Suprarenal  rests,  428  ;  and  paranephric  or 
perinephric  tumours,  721,  723 ;  and 
primary  carcinoma  of  the  liver,  219,  220  ; 
and  renal  tumours,  706,  711 

Surgical  kidney,  660 

Sweating,  increased,  in  acromegaly,  393  ;  in 
exophthalmic  goitre,  370 

Sympathetic  nervous  system,  the,  in  Addi- 
son's disease,  403,  406  ;  in  exophthalmic 
goitre,  363,  384 

Syphilis,  Acquired,  and  acute  yellow  atrophy 
of  the  liver,  117  ;  and  hypertrophic  biliary 
cirrhosis  of  the  liver,  187,  193 ;  and 
lyinphadeuoma,  462,  476 ;  and  nephritis, 
59,5,  604-605  ;  and  perihepatitiK,  166  ;an(l 
pylethrombosis,  142 ;  of  the  Lile-diicts, 
200  ;  of  the  kidneys,  693  -  695  ;  of  the 
liver,  200-204.  212,  316  ;  of  the  pancreas, 
316  ;  of  the  spleen,  454  ;  of  the  supra- 
renals,  426 

Syphilis,  Congenital,  and  infantilism,  488 ; 
and  hypertrophic  biliary  cirrhosis  of  the 
liver,  194  ;  and  nephritis,  595  ;  and  ob- 
literation of  the  bile-ducts,  103.  105  ;  and 
pancreatitis,  287,  289  ;  and  t>ortal  cirrhosis 
of  the  iiver,  171  ;  <lelayed,  203  ;  of  the 
kidneys,  693  ;  of  the  liver,  202-204,  213, 
316  ;  of  the  pancreas,  316  ;  of  the  spleen, 
454  ;  of  the  suprarenals,  426 

Tache  diibntie,  517 

Tai'hycanlia,  in    exophthalmic    goitre,    368, 

376  ;  in  granular  kidney,  626  ;  in  nephro- 
ptosis, 640 
Talma-Morisou    njienition,    181,    184  ;    and 

the  hepatic  fitnction!>,  29 
Taurin,  urinary,  549 
Terror  ami  exojihtlmlmie  goitre,  360 
Tetronal  and  liaomatoporphyrinuria,  537 
Thermophobi^i  in  eX: ophthalmic  goitre,  370, 

378 
Thirst  in  chronic  renal  iliseose.  571 
Thronil>osi,s   in   secondary  carcinonia  of  the 

liver,  210  ;  portal,  jte  Pj-le phlebitis,  141- 

153 
"Tliymus  dt-ath,"  482 
Thymus   gland,    the.  and    the    status    lyni- 

pliaticus,    482-485  ;  in  acromegaly,    393  ; 

in  cretinism,  336  ;  in  exophthalmic  goitre, 

3G2-363,  38! 
Thyreoglobulin,  325 
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lliyTMtsxlti,  335 

tlijrroM  «xtnict.  action  of,  to  iicroRi«9ily. 
384 ;  in  wli|MMiU  ilulorufn,  SOD ;  ib 
errttiitoni.  341  -  343  :  in  exo)ilit1)nliiiiL- 
i[iijtf,  flj^l  :  iu  li«i)lll).  SSO,  3&4 ;  in 
iiifiiutUisiii.  IDl  ■  492  :  iu  nijAuiMUinn, 
346,  3;.flS&'',  .111!  :  iti  r.tK".ity,  507  :  in 
pToliK'liif:  rx<>phtl,*lniiii,  3<U 

329  :  navAamj,  331  :  ntnijitiy  at,  in 
mtlniiTii,  936  ;  cotlol.)  «tilMUn»  of,  StjS ; 
tlevtfloitinent.  322  :  dwfua  of.  321-889  ; 
fiuwtloiis,  8aa-332;  hLxtologa-,  S31  ;  in 
ftJifiOkU  iloloroMk.  SOA  ;  ill  cAniirnmu* 
I'inli,  331-332;  iu  cratlimrn,  330.  337; 
In  i-XD{ilittuilinic  ptltre,  341  -  362 ;  lu 
Dij-xooi'lomA,  347.  3r<'2 :  m  tbe  «Mu» 
l>'inpl)4tti:iu,  11^3 :  infuutilimi  anil,  468 ; 
iurtiictiw  on  mclalnlUiiii.  330-332  ;  (muh- 
tfijToi'l  l»f>'lM>"  und  323,  329-33a ;  T*Uflon 
to  |)ltuitary  v,\»aA.  332 :  ivcnitiuti  of. 
332 :  wriglit,  322 

ThpYit>i«Uimf,  etFucU  of.  827-330;  i-n- 
lartteititrut  'jt'  tliv  iiitiiltAry  tibuil  nrtrr, 
391  ;  liy|Hillii-riiiui  nfLrr,  32S  ;  iu  tixopVi- 
llinliiiiir  Rmtn-,  S$3'354 

Toluy1«tii.-iUutiiiie  potsnuitig,  oclion  (w  Uir 
ilQoilcniiiii.  12 ;  blUnrf  clrrhnd*  awl, 
190  ;  cfffct  wi  th»  .wn-lion  of  )>it«.  62. 
64,  7S.  of  >>ilc  kciib.  62.  7S  ;  eioral«d  In 
tUe  htlt,  41-42 ;  Janndlci;  iluo  tji,  «I9,  77. 
78,  u  NiiulUr  to  that  of  Woil's  liiarAw, 
112 

ToxMmia  w  the  oitm  of  arMmU,  577-5S0 

Toilua.  hiMttiiial,  iku<l  b«fwtia  dlMrdani, 
40 ;  mtmry,  £77 

TrepanaiM  peUtiditm  In  congeaftal  ftjphUis 
of  Die  hvcr.  202  ;  In  syphilid  of  tlw  «n|m- 
roDAls  4SQ 

TrimiM  and  bMinatoiMrpbyriiiiirta,  587 

TTimsBCtir*  l»>l  Uv  Mtc  |<4^ii;titit.  S42 

Trv|Hui(n(iiDiivri«,  activitv  at  Uif  aiilran  Iu, 
440 

Trypuu.  umI  wat«  iiuicrcAtltis  'i77  ;  and 
liMinotrbnge  into  the  )>*nnw.  272 ;  iu 
f«t-«enra«iN  301  ;  n>^t  fnnifl  in  lonrrMtic 
ojrwU,  310  ;  the  »|itc«n  (uid.  443 

Tuberciiliu  &111I  aciite  paucKklltis,  27P :  in 
n-nal  ami  iintani  tulien?iiloaLft,  Il90.  73<i 

Tti'mciihMis  oA  Addifiou't  iUsfaw,  3WI- 
391) ;  and  chronic  pwcrBatUiH,  237-2.S-'t : 
and  inrAntillsm.  48fl  ;  nnd  «'Xoplilhk1mii' 
Ki>iln),  331  :  and  lynipliwluuoiuu,  4tiC>- 
141.  407 -4«8,  17&;  cylodlaKno^  I". 
fi?a-5a7  ;  in  iwrtJd  cirTti«is  of  tlw  Hvcr, 
179.  ISO;  of  tli«  kiducfN  863.  66&-fllt3; 
of  till-  li%-pr.  11^8;  nf  tbr  pftnctvu,  SIB; 
of  the  <ipli.yn.  4fiS :  of  lh«  mpnuvBab, 
$0e-399,  426 ;  of  lli«  tiivtcn.  73& 

Turp«ntiiM  ntid  n«|»)triiis  691,  b9S.  44)1 

TypAiu  bilionu  luwCttu  (Well'a  >li«ciiM), 
109-114 


Tyn»iu«,    ariuory,     hi%  •  H9  ;    m 
"yellow  Mpofihy  of  the  liv-.-r    i>,     IM  ■ 
ulkiiptoimtitt.  543-Mt ; 
thv  ItTor,  142  -.  in  ]il)Cw|"i 
IS3;  in  Weil'*  .lb«aM.  112 

Uinliiiicui.  thi*,  infrrtinn  of,  Md  ^% 
101-103 ;  niahxiiinl  >tr|>»tiu  bt.  2i>4,- 

Uraemia,  571-5^0;  ftljn'^<nuiil  mii.i'filwt 
tn,  fi7&-.'>.'>0  :  ■aitc,  .''72  :  Ann- 
Wkin  ill.  574-&77  ;  annrtn  aD<l 
ChoyiM-StokiH  ttcathiug  in.  'i7iL.  ^71; 
cliroiili-,  ^72 ;  «>iuato>«  form  nf.  274  ; 
coDtrv-t»<l  I'Uftll*  is,  S72,  !^74  .  •Jvlinumj 
la.  fi72 ;  •llarrliora  in,  572 ;  di»cii< 
from  nrinar}-  tvrn,  474  ;  djiBptmea  ii 
572 ;  dyipitodc  forui  of,  573  :  «-'t«ii|>< 
or  i'|iilrptifonn  tj{>»  at,  bii  :  laltaiiuliii 
A72 ;  giiRtm-intHtiiuO  tyiir  ol,  372  ; 
bloofl  -  pr«Mur<e  ud,  $74-377:  ht 
d}-Kpnovit  Ln,  572.  573,  ^74:  lu  neul 
ufpbritis  fiOV,  803  :  in  calctiluu-  Aniirl 
70:)-7ti4:  in  H.roiik  n<-t>1irilit.  4IZ  4ll 
010,  420 ;  iu  e;-«tic  ditcMe  vt  tl 
kIdiiKji,  ~^S  ;  in  gmnuUr  kidwy,  92t>: 
IdiliieyK  fi>.  iSi  ;  U;«nt.  f>7^  :  U 
exciTtioD  of  nrinr  in.  577  :  luaiiiar  pat 
tare  in,  .^74;  nwniiu-Al  form  nt,  273; 
lUrvoii*  lype  of,  ■'>7'J  ;  '^>  inn  oT  tfa« 
farafn  In,  575,  577;  pamljlti  t  rr.L  .,f. 
574  ;  pupil  in,  ^72,  574  ;  »l 
Id,  575  ;  (t*l*«u  tu,  433  :  uiU' 
tougne  iu.  .'174  ;  loxarnilA  ami,  I'77-.'^i>, 
trutm«tit,  40S ;  ntt>a  inrntHuiHl  tu 
blood  in.  578  :  varl«ti*f  of.  572 ;  rriiB- 
SMllon  In,  578,  576  :  rotniliup  in,  572. 
ft78 

UntM,   nriuary,    547-548;    rMludios    of 
Faliliig'ii  wluti'io  iiy,  543 

Umt,  114  a  dliiretlc  532  ;  Jl»  jtulu  of  llnrj 
X,1ivily,  V4,  544  ;  daily  eicratkn  of.  'Jt' 
28,  514  .M.'i;  in  a-    '      ,-         -  f] 

ttie  Ii»rr.  125,  544  , 
in^  38.  133;  iu  im..      ....     l  .     ._. 

819 ;  in  urwnila.  57«  :  tnnh'id*  of  t\n- 
mating.  54.'> ;  pro<lni-tii>ii  incrBM«it  Uj 
pMilal  UMplitMtMny,  5S8-&49 

Urak-amuMNiki  rKllu  In  Uvar  dlMU*.  32-35* 
133 

Ur«t«r,  the,  «l>uotiaiiitiM  of,  729  j  cck-ulo 
in.  733-741  ;  carHnonm  of,  74S; 
irriHnUon  .J,  488,  720 ;   cy«l»  of.  74*] 
•lilalntion  of.  729,  732  ;  ftlvwi*  ol  7^] 
lliitiaafi  of,   731.  734-73A  ;  foc^gu  bndfa 
tu.  741  ;  111  cystic  diwMe  of  th«  lrt<lAr«v3 
715:    iu    rvnal    lut>en:nlo*i)^    "*'    ■*— ; 
iMW  growth*  of.  711  ;  jiafflloi  1 
pemrsUHtla  and.  733  :  |<n>lai< 
740;    aaiconw    of,    742:    ^Xv 
stivoaii  of,  720-730.  in  nnplir. 
in    n«|>1ifopt>Hi>>   431i,    iu    mial    >.<.Ii  i>>  iwj 
6M-4Mt;    towioo  of,    72S-730,    inl«r 
culDti>  ol.  73S  :  mlw*  la.  729  730.  732 
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UreU'rectaaw,  729 

Ureteritis,  731-735;  diagnosis,  734;  in 
]>yeliti>'  and  pyelonephntix,  661  ;  symp- 
toms. 734  :  nriiiv  in,  734 

Ureterocyatoscope,  the,  649  ;  in  renal  tuber- 
culosis, €39 

Uric  acid,  645-548  ;  caiculm  of,  696. 698,  in 
infants,  700  ;  emlogenoiiFi  nnd  exof^QOus, 
£45;  estimation  of,  547:  excretion  in 
acute  yellow  atrophy  of  the  Jiver,  126  ; 
excretion  iu  gout.  546  ;  fate  in  the  l>ody, 
85-36  ;  in  granular  kidney.  630  ;  nietu- 
bolism,  35 :  purine  bases  and,  545 ; 
BynthesiK  in  the  1>ody.  36-37,  545 ;  testa 
for,  546 

Uric  acid  diathesii!  and  hepatic  inadequacy, 
32,  35-37 

Uricaeniia  and  liver  disorders,  32,  35-37 

Urine,  the,  531-564  ;  acidity  of,  635-536  ; 
afUr  splenectomy,  436 ;  albumin  in, 
653-557  ;  al1iumos«in,  557-558  :  alkaiint-, 
536,  663  ;  ammoniac&l,  536,  663  ;  am- 
nion io-niagnesic  phosphate  in,  550-552  ; 
amount.  532-534  ;  and  anuria,  632-534  ; 
bocilluria,  536 ;  bile  pigments  and  salts 
in,  542 :  blood-presnure  and,  532,  554, 
564  ;  bloo»l  in,  .'■.40-541,  599,  602-603  ; 
carboluria,  541,  543  ;  chlorides  in,  552  ; 
cholnria,  542  ;  chyle  in,  562  ;  creatine  in, 
648  ;  creatinine  in,  548  ;  crj'oscopy  of. 
535 ;  diuretics  and,  532 :  earthy  phos- 
phates in,  561  ;  electric.1l  comluctivity  of, 
635  ;  extravasation  of,  into  the  loin,  654  ; 
fibrinuria  an<1,  562  ;  glycosuria  and,  562  ; 
glycuronic  acid  in,  538.  539,  562-563 ; 
Gntelin's  te.st,  .'i42  ;  haematoporphvrin  in, 
637  ;  Hay's  teit.  542  ;  Heller'n  tewt,  559  ; 
humous  pigments  in,  538  ;  hydatid  cysts 
in  the,  716-717  ;  in  acromegaly,  383  ;  in 
Addison's  dL^ease,  409,  414 ;  iu  acute 
nephritis  533,  r>9&  :  in  acute  pancreatitis, 
283-286  ;  in  aciite  veliow  atrophy  of  the 
liver.  33.  118.  123-126 ;  in  alk.iptonuria, 
643  ;  in  biliary  cirrhosis  of  the  liver. 
192;  in  calculous  auuria,  703  ;  in  carbolic 
acid  poisoning.  .^41,  543  ;  in  chronic 
nephritis,  618-619;  in  chronic  pan- 
creatitis, 292  ;  in  congenital  obliteration 
of  the  bile-duct".  107  ;  in  congestion  of 
the  liver,  159-162:  in  cretinism,  339; 
iu  cystic  disease  of  the  kidneys  714  ;  in 
cystic  disease  of  the  liver,  221-222  ;  in 
diabetes  insijiidus  and  niellitus  533,  ■'>34  ; 
in  exophthalmic  goitre.  372. 373  :  in  fever, 
533;  in  granular  kiilney.  628-630;  in 
haematuria.  '1 40 ;  in  haenioglobinurin, 
541  :  in  ictenis  neonatornm,  101  ;  in 
malignant  hypeniephroma,  432;  in 
rayxoedema,  3.'^4  :  iu  r«'iirono>is,  lA^  ;  iu 
pancreatic  haemorrhage,  275  ;  in  phos- 
phorus poisouinfi,  33,  133  ;  in  portal 
cirrhosis  of  the  liver.  178  :  in  pyelitis  and 
pyelonephritis  662-663  ;  in  pyonephrosis, 


680  ■  681  ;  in  pyuria,  561  ;  in  renal 
abscess,  667  ;  in  renal  calculus  697-61*9, 
703  ;  in  renal  di;<eases  (y.r. ).  533,  569-57 1 ; 
in  renal  tuberculosis,  688  ;  in  uraemia, 
581  :  in  ureteral  new  growth,  743 ; 
iudican,  indigo  -  blue,  indigo  -  red.  and 
indoxyl  sulphate  of  potassium  in,  538  ; 
iuosite  iu,  563  ;  JaJTe-Obermayer  test, 
538  ;  lactic  acid  in,  549  ;  lactose  in,  663 ; 
laevulose  in,  563;  leucine  in,  548-649; 
lipiiria,  562  :  meat  diet  and,  34  ;  melanin 
in,  541  ;  nitrogenous  extractives  in,  .M4- 
649  ;  oxalates  in,  653  ;  pentose  in,  663  ; 
pepsin  in,  558  ;  Pettenkofer's  reaction. 
642  ;  phosphaturia.  636,  5.'i0-552  ;  pig- 
ments of,  536-544  ;  pyrocatechiu  in,  643  ; 
pyuria,  561  ;  quantity  of  kidney  substance 
and,  532,  565  ;  reaction,  53.'f :  resinous 
bodies  iu,  659  ;  salts  in.  549-653  ;  serum- 
albumin  and  serum  ■  glolmlin  in,  667  : 
skatole  pigments  in,  538  ;  smoky,  540, 
598.  603 ;  specific  gravity  of,  534  ;  sul- 
phates in,  546 ;  Trousseau's  test,  642 ; 
tyrosine  iu,  648-649  ;  urates  in,  647-643  ; 
urea  in,  544-546  ;  uric  acid  in,  646-548, 
567  ;  urobilin  in,  537,  639  ;  urochronie 
In,  537-538  ;  nroerj-tbriu  in,  637  ;  vaso- 
motor control  of  the  excretion  of,  632 ; 
water -excretion  in.  531 

Urobilin.  637.  539 ;  chromogen  of.  537 ; 
febrile  or  pathological,  539  ;  origin  In  the 
1>ody,  86  ;  relation  to  bile  pigments.  58, 
to  hepatic  disorders,  59  ;  seats  of  forma- 
tion, 58-69 

Urobilin  icterus,  84-90 

Urobilinuria,  539  ;  and  acute  yellow  atrophy 
of  the  liver,  125  ;  and  blood -diseases,  25  ; 
and. jaundice,  87 

Urochrome,  537-638 

Uroerythrin,  537 

Uroliacniatonephrosis  683-684 

Urohaemato porphyrin.  537 

Urotoxic  equivalent^  of  Bouchard.  577 

Urotropine.  664.  675 

Urticaria,  oedema  in,  517 

Vaccin  treatment  of  renal  tuberculosis,  690  ; 

of  ureteral  tuWrcnlosis.  736 
Vagalwnd's  disca-^e.  pigmentation  in.  418 
Varicocele  in  renal  tumours,  726 
Vater.    the    nijiimlla    of.    and    suppurative 

chnlanptis,  234  ;  obslruction  of.  by  ear- 

cinonnu     305,    liv     pancreatic     cnlculii-s 

309 
Veins,  enlnrpemt-nt  of  the,  in  jKu'tal  cirrliosw 

of  the  liver,  174 
Veins,   hepatic,  occlusion  of  the,    l.'iO-163  ; 

p,irundiilieal.  the,  in  cirrhaHS  of  the  liver, 

174  :    portal,   the,   in    ]ierihepatitis    166  ; 

thromlxised,    in    portal    cirrhosis    of   the 

liver,  180 
Venesection    in    :icute    nephritis,    608  ;    in 

uraemi.i,  573.  576 
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Vinegar  and   portal  cirrliosis  of  the  liver, 

171 
Vin3-UmiDe  and  nephritis,  591 
Vomitiug,  in  chrouic  uephritia,  613-614  ;  in 

uraemia,  572,  578 
Von  Graefe'a  sign,  367 
Von  Recklinghausen'!)  diiiease  and  AddiBon's 

disease,  417 
Vulpian'H  reaction,  404 

Wnntleiing  liver,  11-19;  spleen,  446-447 
Wasting,  and  biliar>'  fistula,  65  ;  and  chronic 

nt^phritiR,  612-613 ;    and   pyelonephritis, 

662  ;  and  renal  ab9ces<i.  667 
Water-exrretion  by  the  kidneys,  531-584 
Weigert's  stain  in  fat- necrosis,  300 
Weil's  disease,  70,  109-114  ;  eiiidemics  of, 

110 ;    etiologj-,    109 ;    morbid  anatomy, 

110  ;  muscular  paina  in,  113  ;  relation  to 

other  forms  of  jaundice,  111  ;  symptoms, 

112  ;  synonyms,  111-112 
Weir  Mitchell's  treatment  for  obesity,  602 
Widal's  reaction,  often  obtained  in  jaundice, 

112 


WIncket's  disease,  99 

Winslow,  occlnsion  of  the  foramen  of,  and 

peripancreatic  cysts,  308 
Wirsuug's  dnct,  »u  Pancreatic  Duct 
Wolffian  body,  the,  and  cystadenoma  of  the 

pancreas,  311  ;  and  cystic  dispose  of  the 

kidneys,   714  ;  and  retroperitoneal  cvstr, 

313,  721 

Xanthelasma  in  secondary  carcinoma  of  the 
liver,  209 

Xanthine  in  calculus,  696  ;  urinary,  544 

Xantbopsy  in  secondary  carciuotiia  of  the 
liver,  209 

x-rays,  the,  in  acromegaly,  393  ;  in  examina- 
tion of  the  kidney,  648  ;  in  exophthalmic 
goitre,  381  ;  in  lympbadenonia.  480  :  in 
pancreatic  calculus,  314  ;  in  renal  calculus, 
700,  704  ;  in  ureteral  calculus,  740  ;  in 
wandering  spleen,  447 

"Zuckergussleber,"  164 

Zuckerkandl's  parasympathetic  bodies,  405 
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PRESS  NOTICES  OF 

A  SYSTEM  OF  MEDICINE 


VOLUME  I 

LANCET. — "  Considerable  alterations  have  been  made  in  the  arrange- 
ment of  the  subjects  dealt  with  in  this  volume,  severttl  new  articles  have  been 
added,  others  have  been  transferred  to  later  volumes,  and  yet  others  have  been 
modilied  or  extended,  with  the  result  that  it  is  larger  than  its  predecessor 
by  over  two  hundred  pages.  ...  As  a  whole,  the  work  is  one  of  which  the 
profession  of  medicine  in  this  country  may  well  be  proud,  and  one  which, 
like  its  predecessor,  will  be  of  great  value  to  the  investigator  and  the  prac- 
titioner who  desires  to  keep  himself  informed  of  the  advances  in  medical 
knowledge  and  to  have  the  current  state  of  that  knowledge  conveniently 
summarised," 

N ATVRE. — "Altogether  this  volume  commands  admiration,  and  if  its 
high  standard  be  mainuined,  as  it  doubtless  will  be,  in  the  succeeding  volumes, 
this  System  of  Medicine  will  form  a  lasting  monument  of  the  high  place  which 
British  medicine  holds  at  the  present  time." 

DUBLIN  JOURNAL  OF  MEDICAL  SCIENCE.— "We  have 
genuine  pleasure  in  congratulating  the  joint-editors  on  the  first-fruits  of  their 
labours.  The  excellence  of  this  first  volume  augurs  well  for  the  success  of 
the  new  issue  of  A  System  of  Medicine  by  Many  iVriten" 

VOLUME  IL— PART  I 

BRITISH  MEDICAL  jOURNAL.—^Trat  to  their  promise. 
Professor  Allbutt  and  Dr.  RoUeston  have  issued  the  second  volume  of  the 
new  edition  of  the  System  of  Medicine  within  the  current  year.  So  large, 
however,  is  the  amount  of  matter  to  be  dealt  with  that  the  substantia]  book 
before  us  represents  the  first  part  only  of  Vol.  II.  Within  its  1087  pages  are 
contained  the  completion  of  the  section  on  Infections  and  Intoxications.  The 
list  of  contributors  wilt  be  found,  as  heretofore,  to  contain  the  names  of 
recognised  experts  in  the  several  subjects  comprised  under  this  heading. 
Some  of  the  articles  have  only  been  revised  and  brought  up  to  date  by  their 
authors,  others  have  been  entirely  rewritten,  while  a  certain  number  are  quite 
new.  The  same  thoroughness  of  treatment  characterises  them  all.  .  .  .  The 
new  instalment  of  the  System  will  thus  be  seen  to  be  as  full  and  complete  a 
work  of  reference  as  the  most  expert  writers  and  the  most  discriminating  of 
editors  can  make  it.  .  .  .  A  work  which  presents  a  trustworthy  compendium 
of  all  that  is  really  known  upon  the  subjects  with  which  it  deals." 

SCOTTISH  MEDICAL  AND  SURGICAL  yOURNAL.~*'lt  is 
impossible  in  the  short  limits  of  this  review  to  attempt  to  do  justice  to  the 
great  value  of  Dr.  Allbutt's  System.  Every  article  which  it  contains  is  worthy 
of  a  prolonged  consideration.  We  can  only  conclude  by  T,vishing  the  second 
edition  the  same  success  which  has  been  so  signally  attained  by  the  first,  and 
by  suggesting  that  even  those  who  possess  the  first  edition  will  do  well  to 
secure  the  second,  which,  as  we  have  endeavoured  to  show,  is  to  all  intents  and 
purposes  a  new  book." 

MEDICAL   CHRONICLE.— "ThewhoU  volume  is  most  excellent." 


VOLUME  II.— PART  II 

BRITISH  MEDICAL  yOURNAL.— "The  list  of  contributors, 
thirty-three  in  nuniber,  contains  the  names  of  so  many  eminent  authorities 
that  the  different  articles  should  represent  the  standard  of  our  knowledge  of 
them  at  the  present  day.  .  .  .  We  should  have  liked  to  mention  some  of  the 
articles  throughout  the  volume  in  detail,  but  space  will  not  permit ;  it  is 
sufficient  to  say  that  the  hope  of  the  editors  that  the  volume  will  serve  as  a 
complete  work  on  tropical  medicine  has  been  realised ;  it  should,  in  fact, 
become  the  standard  of  the  subject  in  the  English  language,  both  as  a  book  of 
reference  and  for  study/' 

EDINBURGH  MEDICAL  JOURNAL.— ^'^y  a  happily  devised 
rearrangement  of  the  contents  of  the  various  volumes  of  this  well-known 
standard  work,  the  volume  under  consideration  as  it  now  stands  is  devoted 
exclusively  to  tropical  diseases  and  animal  parasites,  and  as  the  subjects  are 
treated  in  the  exhaustive  manner  characteristic  of  this  system  of  medicine, 
with  the  matter  thoroughly  up  to  date,  it  will  be  eagerly  welcomed  by  all 
interested  in  these  branches  of  medicine.  .  .  .  The  editors  are  to  be  con- 
gratulated on  the  production  of  an  excellent  work,  which,  containing  in  a 
compact  form  such  a  mass  of  information  with  copious  references  to  the 
literature  on  the  various  subjects,  should  prove  invaluable  not  only  to  students 
of  tropical  medicine,  but  to  .practitioners  at  home  and  abroad." 

VOLUME  III 

LANCET. — "The  present  volume  well  maintains  the  credit  gained  by 
those  which  have  previously  appeared,  and  there  is  every  indication  that  the 
new  System  wilt  retain  the  place  secured  by  the  former  edition  as  the  most 
popular  standard  medical  text-book  in  this  country." 

BRITISH  MEDICAL  70t7^Ar^Z.— "The  volume  in  every  way 
maintains  the  high  standard  which  has  characterised  this  publication 
throughout." 

MEDICAL  PRESS  AND  CIRCULAR.— "The  third  volume moic 
than  maintains  the  reputation  of  its  predecessors." 

(Original  Edition) 
VOLUME  IV 

BRITISH  MEDICAL  yOt/^A^^i.— "Thoroughly  maintains  the 
high  standard  of  excellence  and  efficiency  that  has  characterised  it  from  the 
outset." 

LANCET. — "We  have  again  to  congratulate  Professor  Clifford  Allbutt 
on  the  continued  success  that  has  attended  his  arduous  labours  as  editor." 

MEDICAL  MAGAZINE. — "Altogether,  the  present  volume  is  quite 
up  to  the  standard  of  its  predecessors.  ...  It  is  really  remarkable  how 
uniformly  well  the  work  has  been  done." 

GLASGOW  MEDICAL  JOURNAL.— ''"We  again  most  cordially 
recommend  the  work  to  our  readers." 

VOLUME  V 

MEDICAL  PRESS  AND  CIRCULAR.— "* The  present  Syttm 
maintains  a  high  standard  throughout,  and  promises  when  completed  to  be 
the  best  work  on  the  subject  in  the  English  language." 

BRITISH  MEDICAL  JOURNAL.— "Mote  than  maintains  the 
high  standard  of  excellence  of  the  earlier  volumes,  and  reflects  the  highest 
credit  alike  on  the  editor  and  his  distinguished  contributors." 
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LANCET. — "The  appearance  of  another  volume  of  this  notable' work 
will  be  welcomed  by  many  a  practitioner  and  student  .  .  .  Needless  to  say 
that  the  work  continues  to  maintain  the  high  level  of  excellence  of  the 
previous  volumes.  .  .  .  A  work  of  abiding  interest  and  value." 

VOLUME  VI 

LANCET. — "The  present  volume  is  in  every  way  equal  to  its  prede- 
cessors. .  .  .  We  must  once  more  congratulate  the  editor,  Professor  Clifford 
AUbutt,  on  his  choice  of  the  authors  and  the  manner  in  which  they  have 
fulfilled  the  duties  entrusted  to  them." 

^^/775//3i£Z>/C^Z,70t/^JV^L.— "Thepresentvolumeisaworthy 
successor  to  the  previous  volumes  of  this  justly-successful  System  of  Mtdic'tne." 

QUARTERLT  MEDICAL  yOURNAL.—'' The  volume  under  re- 
view is  worthy  of  its  predecessors,  and  greater  praise  than  this  we  cannot 
give  it.  The  editor,  contributors,  and  publishers  are  all  to  be  congratulated 
on  the  result  of  their  labour  and  enterprise,  and  we  hope  that  a  phenomenal 
sale  will  show  the  public  appreciation  of  this  excellent  book." 

VOLUME  VII 

LANCET. — "  Professor  CliSbrd  Allbuct  is  now  approaching  the  end  of 
his  labours  in  editing  what  has  been  proved  to  be  the  most  valuable  collection 
of  monographs  yet  published.  None  of  the  possessors  of  the  previous  numbers 
will  grumble  that  the  work  has  exceeded  by  two  volumes  the  space  of  the 
former  estimates.  The  articles  have,  as  a  whole,  been  so  excellent  that  it 
would  have  been  a  great  loss  to  the  medical  world  had  any  of  them  been 
omitted  or  curtailed.  ...  A  most  remarkable  volume." 

SCOTSMAN. — "There  can  be  but  one  opinion  as  to  the  standard  which 
it  reaches,  and  that  ts,  that  it  is  well  worthy  to  rank  alongside  the  best  of  the 
other  volumes  of  the  series." 

VOLUME  VIII 

BRITISH  MEDICAL  JOURNAL.—" Since  the  medical  public 
have  already  shown  their  opinion  as  regards  the  value  of  the  work  as  a  whole, 
it  is  quite  unnecessary  to  insist  further  on  the  success  that  it  has  both  deserved 
and  obtained  ;  it  only  remains  to  congratulate  the  editor  on  this  the  conclud- 
ing volume,  which  well  maintains  the  high  standard  of  its  predecessors." 

LANCET. — "We  cannot  refrain  from  speaking  once  more  of  the  very 
high  character  of  the  work.  No  such  treatise  on  medicine  has  appeared  since 
Reynolds'  System,  and  it  may  without  danger  of  contradiction  be  said  to  be  a 
worthy  exposition  of  the  present  state  of  medicine  in  the  United  Kingdom." 
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